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JAMES CREEK FUEL REDUCTION PROJECT

Chapter 1 -- Purpose and Need for Action



Introduction

The USDA Forest Service proposes to reduce the amount of potential wildfire fuel through vegetation management in the James Creek Geographic Area (James Creek Project Area) on the Boulder Ranger District of the Arapaho and Roosevelt National Forests and Pawnee National Grasslands.  

The USDA Forest Service has prepared this Environmental Assessment (EA) in compliance with the National Environmental Policy Act (NEPA) of 1969 and other applicable federal and state laws and regulations.  This EA discloses the direct, indirect and cumulative environmental impacts that may result from the implementation of the proposed action and alternatives analyzed for this project within the predetermined project area boundary.  The purpose and need for action and the key public issues define the scope of this analysis and document.  

Findings and decisions from several documents are pertinent to the analysis discussed in this EA (40 CFR 1502.20).  The analysis in this EA is supported by and tiered to the 1997 Revision of the Land and Resource Management Plan for the Arapaho and Roosevelt National Forests and Pawnee National Grassland (Forest Plan).  This project has been designed to comply with the management direction, standards and guidelines applicable to the project area.  The James Creek Landscape Assessment (LA), prepared during the fall of 2002, provides general information on the existing condition of the project area.  That assessment is used to define and guide the types of future management activities in support of a desired future condition.  By tiering to these documents, this analysis has focused on issues specific to the James Creek Project Area.  Copies of the Forest Plan and James Creek Landscape Assessment are available through the Boulder Ranger District Office in Boulder, Colorado.

Desired Future Condition

The Desired Future Condition for the James Creek Geographic Area, as defined in the Forest Plan, would exhibit the following characteristics related to vegetation condition and risk of wildfire:

· Forest health is enhanced and forest fuels and fire hazard are reduced resulting from active vegetation management.

· Natural processes are restored through human induced activities.

· Ponderosa pine forests are managed to emulate conditions representative of a frequent, low-intensity fire regime.

· Old-growth recruitment and retention is emphasized.

Purpose and Need

The purpose of the James Creek Fuel Reduction Project is to reduce the potential for crown fire initiation and spread on the National Forest by reducing the available fuel through forest management.  This project is needed to support of the goals and objectives of the National Fire Plan (2000). This action is designed to move the Project Area towards the desired conditions described in the Forest Plan.  

A comparison of the existing conditions and the desired future conditions for this project area indicates the need to change potential fire behavior by reducing fuel loading.  Kaufmann concludes that the current condition of ponderosa pine/Douglas-fir forests in the Colorado Front Range favors a crown fire regime, with a high risk of catastrophic stand-replacing fires (Kaufmann et al. 2001).  Past management practices and fire exclusion have allowed over-dense stand structures to develop in many parts of the forested landscape. Altering fire behavior can be accomplished by reducing forest canopy densities and removing ground and ladder fuels across the landscape to reduce the risk of large-scale, high intensity crown-to-crown wildfires.  

Action is needed to reduce the potential for severe, high intensity wildfires occurring in the James Creek Project Area and the potential losses associated with such a fire.  Residential development has encroached into formerly uninhabited areas increasing the risk of fire and value of the potential loss.  Hazardous fuels need to be treated within the James Creek Project Area to reduce the potential for adverse effects from a crown wildfire and provide for firefighter and public safety.  Much of the James Creek Area contains overly dense forests associated with high crown fire potential.  Damaging wildfires similar to those experienced in recent years will continue unless action is taken to reduce forest density and fuel hazard.  Hazardous fuels reduction can effectively reduce the potential for damaging crown fire (Pollet and Omi 2002).  The primary objective of the James Creek Fuel Reduction Project is to reduce the risk of crown fire initiation and spread by thinning forests and removing the ladder fuels necessary for a ground fire to reach the crown of trees.  Fuel reduction through vegetation management is needed to help limit wildfire size and severity by directly affecting fire behavior and indirectly aiding fire suppression activities.  

Proposed Action 

The Boulder Ranger District of the Arapaho and Roosevelt National Forests and Pawnee National Grasslands (ARNFPNG) proposes to apply fuel reduction activities in strategically placed locations on approximately 6,474 acres of National Forest System land in response to the purpose and need for action.  The proposed action includes mechanical thinning, manual thinning, and prescribed fire fuel reduction treatments.  In doing so, support in achieving other Forest Plan objectives may be realized such as, improving forest health, watershed protection, wildlife habitat protection and enhancement, noxious weed control and transportation planning.  To accomplish these objectives, approximately 5,023 acres of National Forest System land would be treated by:

· Cutting and removing trees that create ladder fuels for fire to reach the forest canopy using a thinning prescription.  Cutting and removing trees to break up crown continuity.  These trees would be disposed of by removal from the stand, piling and burning, or chipping.

· Pruning lower dead and live branches that create ladder fuels to the forest canopy.

· Cutting or girdling trees to create favorable conditions that maintain natural fuel breaks in meadow and aspen stand types.

Approximately 1,451 acres of National Forest land would be treated by:

· Prescribed underburning to reduce natural fuels and restore fire to this fire dependent ecosystem.

· Slash burning of debris and piles in previously treated stands.

· Pre-treating prescribed fire areas using manual methods with lopping and scattering of slash.

Fuel reduction activities are proposed in strategic landscape locations such as ridgetops, along existing roads, and in areas where there are dramatic changes in the fuel types or adjacent to natural topographic features.  Treatments would focus on reducing ladder fuels, increasing the average height between the ground and the base of the live crowns of large trees within the stand, and increasing the spacing between the tree crowns.  

Thinning would occur where overcrowding of trees is causing significant fuel buildup, and where there is the potential for increased wildfire intensity and tree mortality.  Mechanical thinning would occur on slopes generally less than 30% and where fuel reduction objectives cannot be achieved with prescribed fire as a stand-alone treatment.

All proposed treatments would provide for the retention of old forest characteristics, such as large trees, down logs and snags.  Additionally, the proposed action would not foreclose future options for the long-term maintenance of old forest structural elements or future complimentary fuels reduction activities not proposed under this project.

Implementation of the proposed project would likely occur over the next five to eight years depending on contract operation schedules, weather and smoke conditions for burning, the availability of workers, and approval of access agreements that may be needed to enter treatment units.  This project is being planned at a landscape scale to more effectively support the project purpose and need.  

Location of the Proposed Action

The James Creek Fuel Reduction Project is located northwest of the city of Boulder on the Boulder Ranger District of the Arapaho and Roosevelt National Forests and Pawnee National Grasslands.  The Project Area is bounded to the west by the Peak-to-Peak Highway, to the south by the Gold Hill Road, to the north by the Middle and South St. Vrain Creeks, and to the east by the Forest Boundary. The project area contains approximately 38,660 acres of public and private lands.  Of this amount, approximately 24,479 acres are National Forest System Land and approximately 14,181 acres are in other ownerships.  The planning area elevations range from 5,600 to 9,441 feet above sea level.  The 1997 Revision of the Land and Resource Management Plan describes the area with the following management emphasis:  1.41, Core Habitat; 3.5 Forested Flora and Fauna Habitat; 4.2, Scenery; 4.3, Dispersed Recreation; 7.1, Residential – Forest Intermix.  See the Forest Plan for more information on these management categories.

Decision to be Made

Based on the environmental analysis for this project, the Boulder District Ranger, as the Responsible Official, will decide whether and how to reduce fuel loading and the risk of crown fire initiation and spread in the James Creek Project Area in accordance with Forest Plan goals, objectives and desired future conditions.  The responsible official will decide whether to implement one of the action alternatives, a modified action alternative, or the no action alternative.

The Boulder District Ranger, as the Responsible Official, will decide:

· Whether to proceed with the vegetation treatments identified in the proposed action or choose another alternative.

· Whether to proceed with the access management activities identified in the proposed action or choose another alternative.

· Whether to proceed with the prescribed fire activities identified in the proposed action or choose another alternative. 

· What mitigation measures and monitoring requirements are carried forward and applied at implementation.

Relationship to Forest Plan

The Forest Service utilizes two types of decision processes:  programmatic (e.g. the Forest Plan) and project level which implements the Forest Plan.  The James Creek EA is a project-level analysis; its scope is confined to addressing any relevant issues and possible environmental consequences of implementing this project.  The decision on this project is intended to comply with the guiding direction of the programmatic decision, the Forest Plan.  It does not attempt to address decisions made at a programmatic level.

The Forest Plan embodies the provisions of the National Forest Management Act of 1976, its implementing regulations, and other guiding documents.  The Forest Plan sets forth in detail the direction for managing the land and resources of the Arapaho and Roosevelt National Forests and Pawnee National Grassland.  Where appropriate, the James Creek EA also tiers to the Forest Plan Final Environmental Impact Statement (USDA Forest Service 1997), as encouraged by 40 CFR 1502.20.

Scoping and Public Involvement

The Council on Environmental Quality (CEQ) defines scoping as “…an early and open process for determining the scope of issues to be addressed and for identifying the significant issues relate to a proposed action” (40 CFR 1501.7).  The scoping process is established to invite public participation, to help identify public issues, and to obtain public comment at various stages of the environmental analysis process.  In addition to the following specific activities, the James Creek Fuel Reduction Project has been listed in the quarterly NEPA Project Calendar (Schedule of Proposed Actions, SOPA) since January, 2003.  To date, the public has been invited to participate in the project in the following ways:

May 2, 2003:  A letter, providing information and requesting public comment, was mailed to over 2,500 individuals and groups.  This included federal and state agencies, Native American groups, municipal offices, businesses, interest groups, and individuals.

May 20, 2003:  Conducted a public meeting in an open house format at the Boulder Ranger District office.  General information was provided utilizing posters and project area maps.  Eighty-five responses to this initial mailing and public meeting were received.  

July 15, 2003:  A second letter, providing information, requesting public comment, and announcing the Jamestown public meeting was mailed to people who attended the first meeting or who responded to the initial letter.  

July 29, 2003:  Conducted a public meeting in Jamestown, CO.  A detailed presentation of the proposed action was made followed by a question and answer session.  Forty five people attended the meeting.

February 18, 2004:  Conducted a public meeting near Ward, CO where the proposed action and alternatives were presented in detail.  After a short presentation, the IDT answered questions from the public in a forum session.

Announcements and feature articles about the project were printed in the Boulder Daily Camera, Denver Post, Nederland Mountain Ear and other local newsletters during the scoping and analysis period.  Project information was presented to the Colorado State Forest Service, the Boulder County Wildfire Mitigation Group and to representatives of Native American Tribes, and local town governments. 

Issues

Key issues are identified during the scoping process by the interdisciplinary team assigned to this project.  Key issues are those that have the potential to influence the decision and drive alternatives that produce a variety of effects.  The following site-specific issues were identified as being key to designing and evaluating alternatives to the proposed action.  

Clear Cutting and the Effects to Scenery

Vegetation treatments in the project area could impact scenic quality by changing the quantity of vegetation on the landscape as viewed from scenic points within the project area.  Proposed vegetation treatments could result in openings that have the appearence of clear cutting.  Indicator: Treated area resulting in the appearence of clear-cut openings which are visible from key viewpoints.    

Risk of Escape Fire from Prescribed Burning

The use of prescribed fire to reduce fuels and restore fire to the ecosystem may result in an escape fire due to environmantal conditions that may occur that are outside the predicted conditions.  Indicator: Proposed acres burned by type of burning prescription.

Road Construction

Vegetation treatments may require new roads for access into proposed treatment areas.  The concern was raised that new roads could increase the potential for new use by recreationists that did not previously exist, resulting in resource damage and an increased risk of wildfire.   Indicator:  Miles of road construction by type.

Increased Access and Use of the National Forest  

Thinning of forest stands could create openings in the forest allowing additional access and opportunities for users to create roads and trails that did not previously exist.  This use could result in additional fragmentation of forest habitats, increased erosion from uncontrolled road creation, increased conflicts between users and neighbors, and an increasd fire risk.  Indicator: Acres treated near roads, private land and wildlife emphasis areas.

Other Issues

Other issues were identified by the interdisciplinary team through the internal and external scoping process and were applied during the development of the proposed action and alternatives.  These issues, although important, were evaluated and determined not to be key to the decision and the development of other alternatives.  A complete analysis of these other issues in included in the project file located at the Boulder Ranger District Office (FSH 1909.15, 11 (3)).  



JAMES CREEK FUEL REDUCTION PROJECT

Chapter 2 – Alternatives, Including the Proposed Action



Introduction

This chapter describes and compares the alternatives considered by the Forest Service for the James Creek Fuel Reduction Project.  It includes a discussion of how alternatives were developed, an overview of mitigation measures, monitoring and other features common to all alternatives, and a map and description of each alternative.  This chapter is concluded with a summary and comparison of each alternative and how they relate to project objectives and issues.  

Alternative Development Process

The Forest Service Interdisciplinary Team (IDT) used information from the scoping process, including the key issues identified for the project, in conjunction with the field-related resource information, to formulate alternatives to the proposed action.  The proposed action and each action alternative presented in this EA provide a different response to the key issues; an alternative may respond to more than one issue.  Each action alternative is also designed to meet the stated purpose and need for this project.

Each action alternative represents a site-specific proposal developed through intensive interdisciplinary evaluation of current and desired conditions, public involvement, and field verification.  Project area identification and design also made use of topographic maps, aerial photography and resource data available in database and Geographic Information System (GIS) format.

Items Common to All Action Alternatives

All alternatives including the proposed action are consistent with the 1997 Revision of the Forest Plan.  All applicable forest-wide and management area standards and guidelines have been incorporated into all alternatives.  The Forest Service uses many mitigation and preventive measures in the planning and implementation of land management activities.  The application of these measures begins during the planning and design phases of a project.  Many of the mitigation measures are applied at implementation and incorporated within the applicable contracts.  Additional direction for design and implementation of this project comes from the R-2 Regional Guide, and applicable Forest Service Manuals and Handbooks.

Project Specific Mitigation and Design Criteria

The analysis documented in this EA discloses the possible adverse and beneficial affects that may occur from implementing the actions proposed under each alternative.  Measures have been formulated to mitigate or reduce adverse impacts.  

Interdisciplinary team specialists use on-the-ground inventories, computer (GIS) data, and review of relevant research to prepare their reports.  Resource reports show the cause and effect relationships between the alternatives and their specific effects, and indicate mitigations to reduce or eliminate those adverse effects in the design of the alternatives.  These reports are summarized and referenced in this EA and are found in the project analysis file.  Resource concerns and mitigation measures may be refined further during final design work, when specialists have an opportunity to revise their recommendations. 

Applicable Forest Plan standards and guidelines, the "Best Management Practices" (BMP's) are used to meet the requirements such as the Clean Water Act, and project-specific mitigation measures are identified in these reports.  Appendix A includes a complete list of the project-specific mitigation measures and project design criteria.

Monitoring

Monitoring activities can be divided into Forest Plan monitoring and project-specific monitoring.  The National Forest Management Act requires that National Forests monitor and evaluate their forest plans (36 CFR 219.11).  Chapter 4 of the Forest Plan includes the monitoring and evaluation activities to be conducted as part of Forest Plan implementation.  There are three categories of Forest Plan monitoring: Implementation monitoring, effectiveness monitoring, and validation monitoring.  Effectiveness and validation monitoring are typically done as part of Forest scale monitoring.   Implementation monitoring, and any additional project-specific monitoring, is however an important aspect of this, and all projects. 

Monitoring for the James Creek Fuel Reduction Project would be done to ensure that Forest Plan Standards and Guidelines are met where resources may potentially be affected by the implementation of the project.  Items to be monitored with associated information are found in (Table 2.1).

Table 2.1: Project Implementation Monitoring for the James Creek Fuel Reduction Project
	Item to be Monitored
	Responsibility1
	Timing of Monitoring
	Objective for Monitoring

	Wildlife Trees, Snags & Down Woody Material
	Wildlife Biologist, Implementation Forester
	During project layout and marking of trees, also during and after treatment.
	To ensure compliance with Forest Plan standards and guidelines.

	Goshawk Nest Locations
	Wildlife Biologist, Implementation Forester
	During project area planning, layout, and project implementation.
	Monitor known nest locations, discover new nest locations.

	Soil Compaction and Disturbance
	Soil Scientist, Implementation Forester
	During and following project implementation.
	To ensure compliance with Forest Plan standards and guidelines.

	Project Operation Restrictions for Wildlife
	Wildlife Biologist, Implementation Forester
	During and following project implementation.
	To ensure compliance with mitigation requirements.

	Riparian Area Treatments
	Project Hydrologist, Project Botanist
	During and following project implementation.
	To ensure compliance with mitigation requirements and project objectives.

	Weed Infestations and Spread
	Project Botanist, Implementation Forester
	During and following project implementation.
	To ensure compliance with mitigation requirements.

	Windthrow
	Project Silviculturist, Fuels Specialist
	Following project implementation.
	To monitor residual stand for blow down occurrence and increases in ground fuel.

	Road Closures
	Implementation Forester, Forest Protection Officers
	During and following project implementation.
	To monitor unauthorized road use and new road establishment. 

	Temporary Road & Skid Road Layout 
	Implementation Forester, Project Soil Scientist & Hydrologist
	Before and during project implementation.
	To ensure compliance with Best Management Practices.

	Prescribed Fire Intensity and Effects
	Burn Boss, Fuels Specialist, Soil Scientist
	During and following project implementation.
	To ensure that Best Management Practices are met and effective.

	Historic properties in prescribed burn units.
	Project Archeologist
	After project implementation in low, moderate and high fire severity prescribed burn areas.
	To examine locations of known historic properties and previously undiscovered historic properties.

	Soil & Vegetation recovery in burn pile locations.
	Project Soil Scientist and Botanist.
	After project implementation.
	To evaluate soil and vegetation recovery in burn pile locations.




 The responsibility for project implementation monitoring would be accomplished by the named  resource specialist or their representative.

Alternatives Considered but Eliminated from Detailed Study

No alternatives were identified and eliminated from detailed study during this analysis.  However, several proposed activities were modified as a result of scoping and further analysis by the interdisciplinary team.  The original proposed action identified prescribed fire in the Spring Gulch area as a potential fuel treatment.  During the public involvement process comments were received that expressed objections to prescribed fire on the south-facing slope above Left-Hand Canyon.  The concern was raised that an escaped fire in this area may put the Town of Ward at risk.  The Spring Gulch unit is located approximately 1.5 miles below Ward along County Road 106.  The Interdisciplinary Team reviewed and revised the Proposed Action to address the risk of an escaped prescribed fire.  The proposed treatment unit prescription was changed to a manual treatment across all action alternatives analyzed in detail.  

Alternatives Analyzed in Detail

Three action alternatives and a no-action alternative were considered in detail.  The Proposed Action (Alternative A) was designed to respond to the purpose and need described in Chapter 1. Alternative B is the No-Action Alternative, under which the project area would receive no fuels reduction treatments at this time, and would remain subject to natural or ongoing changes only. The other action alternatives (Alternative C and D) also satisfy the purpose and need but were developed in response to key public issues discussed in Chapter 1.  Alternative B , the No Action alternative, is represented by the current condition of the project area and is used as a baseline for which to compare the other alternatives.  The environmental consequences of implementing any of the four alternatives is discussed in Chapter 3.  
Alternative A – Proposed Action (Maps 1-5)

Alternative A, the Proposed Action was designed to respond to the purpose and need for action described in Chapter 1, and to support the National Fire Plan and the regional priority of treating fuels in the Wildland Urban Interface (WUI) areas.  The Proposed Action would treat approximately 6,474 acres. The proposed treatments would move the project area towards the desired condition by applying mechanical vegetation management on approximately 3,050 acres, manual treatments on approximately 1,864 acres, prescribed fire on up to 1,451 acres, and a combination of mechanical and burning on 109 acres. Mitigation measures described in Appendix A would be applied to this alternative.

Silvicultural prescriptions include a variety of treatments applied to specific locations on the landscape that would best support the project objectives.  Treatments have been designed to reduce the risk of crown fire initiation and spread, and aid in fire suppression activities.  Silvicultural prescriptions for each treatment unit describe the current and future activities necessary to achieve desired future condition.  

Selection of individual unit locations and types of treatment were done not only at the site-specific scale, but from a landscape perspective as well.  Strategically located treatments across the landscape are critical for increasing effectiveness of individual stand treatments, especially in the James Creek Project Area where ownership patterns are complex and large areas of private land may be left untreated.  Landscape scale treatment design is believed to collectively slow fire growth and modify wildfire behavior while minimizing the amount of treated land required (Graham et al., 2004).

Treatment unit locations and acreages are estimates obtained from (GIS) data, orthographic photos, maps and field reconnaissance.  Actual acres may vary slightly as adjustments are made for site-specific conditions; however, the total area would not exceed the proposed area described below.  Proposed treatments (Appendix B) fall under three main categories: mechanical vegetation removal, manual removal (chainsaws), and prescribed fire.  Combination treatments are proposed in some units.  All prescribed burn units may receive pre-treatment such as thinning or removing ladder fuels by mechanical or manual operations before burning.  If appropriate prescribed fire ignition conditions (air quality, weather or available personnel and resources) are not available, manual or mechanical treatments may be the only action taken in the prescribed fire treatment units.

Alternative B – No Action 

No activities would be implemented under this alternative.  This alternative is represented by the existing condition of the project area and is used as a baseline against which to compare the other alternatives.  This alternative complies with 40 CFR 1502.14(d), which requires that a no action alternative be included in the analysis.  

The No Action alternative would have no treatments and would not reduce fuels.  It would not reduce the risk of crown fire initiation and spread and the potential effects of such an event. The No Action alternative would not move the project area towards the desired condition identified in the Forest Plan.  Since activities would not be proposed under the No Action alternative, additional mitigation measures or management requirements would not be necessary or applied to this alternative.

Alternative C – No Clearcuts and Limited Burning (Maps 6-9)

Alternative C was designed to respond to the purpose and need for action described in Chapter 1, and to support the National Fire Plan and the regional priority of treating fuels in the Wildland Urban Interface (WUI) areas.  This alternative would treat approximately 5,435 acres. The proposed treatments (Appendix B) would move the project area towards the desired condition by applying mechanical vegetation management on approximately 3,136 acres and manual treatments on approximately 2,299 acres.  Burning of hand and machine created landing piles would take place under this alternative.
Alternative C was designed in response to the concerns associated with clearcutting (scenery) and the risk of escaped fire from prescribed burning.  All of the units with a prescribed burn prescription would be eliminated from treatment (989 acres).  Follow-up broadcast burning would be eliminated from all of the ridge fuel break units that proposed a combination prescription of mechanical thinning and burning.  Likewise, thinning units proposed for a combination of treatments would be mechanically treated but not burned.  However, one unit with a combination treatment (MPB2- 51 acres) would be dropped entirely due to an inability to remove surface fuels produced by the initial mechanical treatment without the use of fire.  To address the visual concerns associated with patch cuts, units with a patch cut prescription would be treated using the thinning prescriptions for the appropriate dominant species instead (163 acres). All other treatments and road construction activities would remain the same as in the proposed action.  This alternative meets the purpose and need but eliminates 1,039 acres from fuel reduction activities.  Mitigation measures described in Appendix A would be applied in this alternative.  

Alternative D – No Road Construction and Limited Treatment (Maps 10-13)

Alternative D was designed to respond to the purpose and need for action described in Chapter 1, and to support the National Fire Plan and the regional priority of treating fuels in the Wildland Urban Interface (WUI) areas.  This alternative would treat approximately 4,746 acres. The proposed treatments (Appendix B) would move the project area towards the desired condition by applying mechanical vegetation management on approximately 1,372 acres, manual treatments on approximately 1,864 acres, prescribed fire on up to 1,451 acres, and a combination of mechanical and burning on 59 acres. 
Alternative D was designed in response to the concerns for increased access and use due to vegetation treatments and road construction. The concern is that treatments would “open” up stands and encourage recreational use and that roads would provide access to these areas plus additional areas. All of the units that required road construction would be eliminated and specific units where increased access and use are an issue would be dropped as well. This alternative eliminates 1,728 acres from fuel reduction activities.  Of the 4,746 acres proposed, an additional 1,054 acres may or may not be treated pending access through right-of-way acquisitions.

Treatments Common to All Action Alternatives

Details of the proposed treatment descriptions are included below.  Activities are divided by mechanical, manual and prescribed fire treatments.  Not all activities would be applied to all alternatives, see alternative descriptions above for details.  Acreages for each activity by alternative are shown in the tables below and are considered to be approximate.   

Mechanical Vegetation Removal

Mechanical Thinning
Openings would be created in the forest canopy between clumps and individual trees.  Average spacing between the crowns of trees (clumps or individual) would range from 15 to 25 feet.  Trees cut from the stand would be skidded to a landing, limbed and piled for burning or removal.  Mechanical thinning treatments would cover approximately 2,160 acres (Table 2.2).

Mechanical treatments would involve the use of heavy equipment such as tree shears, skidders, whole tree harvesters, feller-bunchers or slashbusters and low impact equipment such as ATV skidders and small tractors or pick-ups. Slopes in mechanical thinning units are generally less than 30%. Because of slope limitations for mechanical equipment, portions of units identified to be mechanically treated may be treated by hand or left untreated. 

Patch Cuts

Patch cut treatments would remove up to 100% of the trees within the patch area with legacy trees (old ponderosa pine) and aspen retained.  Adjacent to the legacy trees, three to five trees (on the windward side of the legacy tree) would be retained to offer protection and reduce the risk of blowdown.  Each opening or patch cut would be less than five acres and total acres cut within each unit would be approximately 30% of the total unit area.  For example, a 60-acre unit would have approximately 18 acres of open patches.  Areas between the patch cuts would be thinned to remove between 20 - 30% of the trees within the stand.  

Cut trees would be skidded to a landing, limbed and piled to be burned or removed. Patch cut treatments would cover approximately 163 acres (Table 2.2).  Patch cuts would involve the use of heavy equipment such as tree shears, skidders, whole tree harvesters, feller-bunchers or slashbusters and low impact equipment such as ATV skidders and small tractors or pick-ups.  

Old Growth Development
The primary emphasis for treatments in Old Growth Development Areas is to enhance old growth characteristics such as large trees, large down material, snags, and both vertical and horizontal forest structure. Stands would be treated to promote a future stand with all age and size classes of trees (i.e. seedlings, sapling/pole, mature).  Treatments would be designed to develop old growth characteristics more rapidly and help to ensure the presence of these stands into the future. Generally, smaller diameter trees and competing species would be cut to remove them from competition, promote a healthier stand and reduce the potential for a crown fire event. 

Treatments would involve the use of heavy equipment such as tree shears, skidders, whole tree harvesters, feller-bunchers and low impact equipment such as ATV skidders and small tractors or pick-ups.  Cut trees would be skidded to the landing, limbed and piled to be burned or removed. Treatments within designated Old Growth Development Areas total 512 acres (Table 2.2).

Table 2.2: Acres of Mechanical Vegetation Removal Proposed for each Alternative

	
	Alternative A

Proposed Action 
	Alternative B

No Action 
	Alternative C

No Clearcuts & Limited Burning 
	Alternative D

No Road Construction & Reduced Treatments

	Mechanical Thinning
	2106
	0
	2381
	842

	Patch Cuts
	163
	0
	0
	27

	Old Growth Development
	512
	0
	512
	379


Manual Vegetation Removal

 Manual Thinning

Manual thinning treatments would reduce ladder fuels and remove trees less than six inches in diameter.  Residual (remaining) trees would be spaced 5-15 feet (between crowns), and would be pruned up to six feet from the ground.  All cut material would be handpiled and burned.  Treatments would be implemented with hand crews using chainsaws.  Treatments would occur on slopes generally between 30-50% and in stands that are inaccessible to heavy equipment.  No heavy ground-based equipment would be used in these units.  This treatment would provide an effective location for fireline construction or fire retardant application. Manual thin units are proposed on 886 acres (Table 2.3).

 Ridge Fuel Breaks

An approximate 400-foot wide corridor of manual thinning is proposed in areas identified for a ridge fuel break treatment.  This treatment would occur along ridge tops accessible only by foot. Implementation and objectives would be the same as for manual thinning described above. Ridge fuel break treatments are proposed on 950 acres (Table 2.3). 

Aspen Enhancement

Aspen enhancement treatments are a combination of mechanical and manual operations that include conifer removal or girdling (a cut around the circumference of the base of the tree through the cambium) in selected aspen stands. This treatment would remove or kill conifer trees with the goal of maintaining the vigor and health of the remaining aspen stand. Girdling large conifers prevents immediate damage to the clone associated with felling the tree. Girdled conifer trees decay slowly and would provide snags for wildlife within the aspen clone but would not compete for nutrients, light, and water. This treatment would occur on approximately 215 acres (Table 2.3).  

Regeneration Thinning

Regeneration thinning would occur in stands containing very dense young trees.  Trees would be thinned to an average spacing of about 14 feet favoring the healthiest trees with the largest and healthiest crowns.  Thinning trees would encourage growth and health within the stand.  All cut material would be handpiled and burned.  Regeneration thinning would occur on approximately 28 acres (Table 2.3).

Table 2.3: Acres of Manual Vegetation Removal Proposed for each Alternative

	
	Alternative A

Proposed Action 
	Alternative B

No Action 
	Alternative C

No Clearcuts & Limited Burning 
	Alternative D

No Road Construction & Reduced Treatments

	Manual Thinning
	886
	0
	886
	886

	Ridge Fuel Breaks
	950
	0
	1413
	950

	Aspen Enhancement
	215
	0
	215
	132

	Regeneration Thinning
	28
	0
	28
	28


Prescribed Fire

Prescribed Fire

Prescribed fire units were selected in areas that contained various combinations of the following topographic features: presence of natural fire breaks, aspects, slopes and topography that would facilitate control and achievement of objectives, units bordered by or adjacent to proposed mechanical or hand units, areas where the risk of wildfire is high and where wildfires might gain momentum, and where treatment results would facilitate wildfire suppression tactics. 

Prescribed fire units were also selected based on the following vegetation and fuel loading attributes: where safety and control of the fire would be maximized, where surface fuel load levels that could support the application of fire, where a mosaic of vegetation occurs, and where encroaching conifers could be reduced.  Units were also placed where the Forest Plan (USDA 1997) and Fire Management Plan (USDA 2002) call for the use of quick and full suppression strategies to all wildfire starts.
Prescribed fire treatments would be used to accomplish the following: reduction of surface and aerial fuel loadings, removal of encroaching conifers from meadows, removal of ladder fuels, reduction of canopy bulk densities, and stimulation of aspen and grass sprouting. Overall, burning would result in a mosaic of stand conditions designed to minimize the potential for a sustained crown fire or crown fire initiation. Prescribed fire intensity would be variable and pockets of severely burned areas are expected. All prescribed burn operations would strictly adhere to all Forest Service Policies for burning. Ridge fuelbreak treatments adjacent to prescribed fire units would be treated prior to burning. Identified areas for prescribed fire would total 773 acres (Table 2.4).

Secondary Burn Areas

Secondary burn units are not targeted for the direct application of prescribed fire, however prescribed fire may be allowed to move into a secondary burn unit if the established criteria in the burn plan were being met (i.e. weather, fire intensity, etc.).  Secondary burn units are located adjacent to prescribed fire units and are designated to permit natural burn patterns.  Approximately 216 acres are identified as secondary burn areas (Table 2.4). The potential effects from burning these units have been analyzed for this project.

Table 2.4: Acres of Prescribed Fire Proposed for each Alternative

	
	Alternative A

Proposed Action 
	Alternative B

No Action 
	Alternative C

No Clearcuts & Limited Burning 
	Alternative D

No Road Construction & Reduced Treatments

	Prescribed Fire
	773
	0
	0
	773

	Secondary Burn areas
	216
	0
	0
	216


Combination Treatments

Prescribed Fire with Thinning or Ridge Fuel Breaks

For these treatments, units would receive a mechanical or manual thinning treatment in combination with burning (see the treatment descriptions above).  In these units prescribed fire may be the primary fuel reducing treatment (targeting seedlings, ladder fuels and some mature trees) or secondary (targeting slash and smaller ground fuels). Thinning in combination with burning is proposed on 109 acres and ridge fuel breaks with burning is proposed on 462 acres (Table 2.5).

Table 2.5: Acres of Combination Treatments Proposed for each Alternative

	
	Alternative A

Proposed Action 
	Alternative B

No Action 
	Alternative C

No Clearcuts & Limited Burning 
	Alternative D

No Road Construction & Reduced Treatments

	Thinning with Burning
	109
	0
	0
	773

	Ridge Fuel Break with Burning
	462
	0
	0
	462


General Provisions for Using Prescribed Fire 

Wildfires typically occur during summer when fuels and weather are dry.  They occur in areas where the topography, weather and fuel conditions can exacerbate unwanted fire behavior.  They occur during unplanned times in unplanned locations. The head of a wildfire is typically intense, moves quickly especially uphill, and can result in excessive soil damage and plant mortality.

Conversely, prescribed fires are confined to a predetermined area and managed to attain resource management objectives, regardless of the type of prescribed burn (piles, broadcast, etc.)  Prescribed burns are designed to apply a specific type of fire behavior to a predetermined piece of ground to achieve planned fire effects.  All aspects of preparation and implementation are therefore engineered to achieve the desired fire behaviors and fire effects.  Prescribed burns are implemented where topography can be used to an advantage and only when weather patterns, staffing levels, and fuel conditions are conducive to fireline safety.  The natural variation in the James Creek landscape in combination with how, when and where prescribed fire is applied by qualified fire personnel will result in a burn mosaic that overall will have a lower impact on resources than out-of-control wildfires.  

To minimize the risk of escape, a site-specific complexity analysis which rates risks, potential consequences and technical difficulty of a prescribed burn, is completed prior to burning for each prescribed fire unit and is documented in the Burn Plan.  Burn Plans are site specifically designed by experienced prescribed fire and fuels professionals after a decision to use prescribed fire is made by the District Ranger.  High-risk areas near or within a prescribed fire unit are analyzed and actions are employed to address these areas.  

Fire containment lines may be constructed around the perimeter of or within burn units or near private lands, or natural fuel breaks may be used to contain the fire.  Stands adjacent to prescribed fire units are analyzed and modeled for potential fire escape.  Pockets of higher hazard areas are identified and mitigated when necessary.  Ladder fuels or hazardous trees may be cut around burn perimeters to reduce the risk of escape.  Upper limit wind speeds are determined and adhered to in order to achieve desired fire behavior. A site-specific fire weather forecast is received the morning of a planned ignition and on-site weather is taken hourly to ensure that the prescribed fire behaviors and expected effects are met.  The most effective fire lighting and holding techniques would be employed to control where and how the prescribed fire would burn.  Qualified staffing and resource needs would be met on site for lighting and holding control lines.  Actions and decisions may be modified or the prescribed fire may be cancelled or postponed until the criteria in the prescription are met to ensure the safety of the public and firefighters and that containment and control are achieved.  

Escaped fires are uncommon.  None have occurred on the Arapaho/Roosevelt, but there have not been enough prescribed fires to establish a statistically meaningful record.  Nationwide, only one to two percent of all prescribed fires escape from established firelines (ARNF Fire Management Plan, 2002).

Slash Treatments

Whole tree harvesting would be the method of slash treatment in many of the mechanical treatment units.  Trees designated for removal would be skidded to the landing where they would be processed or piled for burning.  

Because crown fire initiation is dependent on surface fuels and fire behavior, slash treatment following manual or mechanical treatment is critical.  The purpose of slash treatment is to minimize the amount of fuel that is added to the existing fuel bed.  This is especially important in areas of high risk, or high hazard, such as along roads and trails. Slash piles would be created either by machine or by hand. 

Hand Piles

Slash may be hand piled in units that are manually thinned.  Depending on the amount of material cut and residual stand densities, the number of hand piles generated would vary along with a range of sizes and arrangements. After piles dry, generally one year, they would be burned in accordance with State of Colorado Burn Permit requirements.    

Landing Piles 

Small diameter and low value material along with slash may be piled at landings and in treatment units that are mechanically thinned.  Material is usually brought to the landing pile using machines (skidders).  Depending on the amount of material cut, the number of machine piles generated would vary along with a range of pile sizes.  After piles dry, generally one year, they would be burned in accordance with State of Colorado Burn Permit requirements.

Mastication and Chipping

Masticating whole trees is proposed in one of the more remote treatment areas that may have a follow up treatment of surface fuels through prescribed burning.  Mastication has the ability to produce a variety of size classes of slash and debris.  Chipping generates small flat chunks of slash. Both treatments would be expected to reduce canopy bulk density and canopy base heights and therefore would raise the crowning index and torching index of these stands, but would increase surface fuel loads.

Roads and Access

A summary of proposed road activities by alternative can be found in Table 2.6.

Temporary Road Construction

Temporary roads are necessary to access treatment units and for the removal of biomass from the proposed treatment units.  These roads are intended to be temporary and would not be used as part of the Forest transportation system.  Temporary roads would be located on existing non-system road prisms if they are available.  Closures would be applied upon the completion of the proposed treatments.  These roads would not be available for use by the public at any time.  

Temporary roads would be approximately 12 feet wide, provide an adequate turning radius, and generally not include any surfacing material.  Temporary roads would be located to minimize tree cutting and site disturbance.  Drainage requirements (waterbars or culverts) would be installed as needed.  All temporary roads would be closed, obliterated and rehabilitated following treatments.  Seeding and/or scattering forest debris may occur if needed to restore the road location.  If necessary, access to temporary roads would be blocked to discourage future use.  Roads would be blocked in areas with the greatest potential for resource damage and public use.  Blocking may consist of boulders, ditches and traps, logs and woody debris or buck and rail fence.  The most effective closure would be applied based on-site specific information.

Road Improvements & Maintenance

Road improvements and maintenance would include widening of the existing roadbed to 12 feet and increasing the turning radius where necessary.  Drainage requirements (waterbars or culverts) would be installed or upgraded as needed.  Some road improvement work would involve brush and tree cutting, and re-grading that would be a part of the annual road maintenance contract.  

Road Closures

In addition to the temporary road closures described above, several road closures are proposed for existing non-system roads within the project area.  Roads would be closed through ripping and recontouring the existing road surface to restore the road to near-natural conditions.  See the roads maps in this section for locations.  Future use would be discouraged by the use of boulders, logs, trenches and ditches, fences or gates depending on the need and surrounding conditions. 

Table 2.6: Summary of Road Activities

	Proposed Road Activity (miles)
	Alternatives A 

Proposed Action
	Alternative B 

No Action
	Alternative C

No Clearcuts & Limited Burning
	Alternative D

No Road Construction & Reduced Treatments

	System Road Maintenance
	14.9
	0
	14.9
	14.9

	System Road Reconstruction
	1.1
	0
	1.1
	1.1

	Non-system Road Improvement-to be closed after use
	3.5
	0
	3.5
	3.5

	Non-system Road Closure
	1.6
	0
	1.6
	1.6

	Temporary Road Construction
	8.6
	0
	8.6
	0


Access

Numerous right-of-way acquisitions have been identified to access treatment units through private land and on to National Forest System Lands.  Some landowners within the project area may not have legal access across National Forest land to their private land.  Many are willing to reciprocate a right-of-way to the United States Government.  The roads analysis report completed for the project area identifies some of the resource problems and opportunities for the James Creek transportation system, specifically roads needed for this project.  

The enclosed Road Activity Maps (14-17) show the location of proposed roads needed for project implementation.  Table 2.7 lists the roads needed to access fuel treatment units across private lands. These roads would require the acquisition of a right-of-way through private land prior to project implementation. If a right-of-way cannot be obtained from the landowner, then either a new road would be built or the treatment unit would be dropped from the project. 

Table 2.7: Rights-of-Way (ROW) Acquisition Needs within the Project Area

	Road Name & Number
	Legal Location
	General Area
	Road Improvement

Needed?
	Treatment Unit
	Forest Plan Mgt. Area

	Rock Lake, 227.1 
	T2N, R72W, Sec 27 & 28
	Bar-K Ranch

(2 landowners)
	Yes
	O2801
	7.1

	Slaughterhouse Gulch, 

510.1
	T2N, R72W, Sec 30
	Slaughterhouse Gulch
	No
	RFB5
	3.5

	Miller Rock Spur, 252.1A
	T2N, R72W, Sec 16, 17, 21
	Glacier View Camp
	Yes
	M1701
	4.2

	Miller Rock Spur, 252.2
	T2N, R72W, Sec 15
	Sky Ranch Estates
	No
	M1401-3 & O1501
	3.5

	Howrich, H746.1
	T2N, R72W, Sec 28
	S. Of Boulder County Rd 100J
	Yes
	H3201 & M3301
	7.1

	Canon Mtn. Spur, 254.1D
	T2N, R72W, Sec 12
	East of Boulder County Rd 87
	Yes
	RFB 16-18; MPB2; PBFB4
	3.5

	Castle Gulch, 287.1A &287.1B
	T2N, R72W, Sec 20
	East of Castle Gulch
	No, maintenance level 2
	RFB3
	4.3

	Tree Farm, H378.1
	T2N, R22W, Sec 33
	East of Gold Lake
	Yes
	M3401
	7.1

	Caille Cabin, 455.1
	T1N, R72W, Sec 9,10
	North of Boulder County Rd 52
	Need to field review
	RFB9
	4.3

	Nonsystem (Identified as Elk Ridge)
	T2N, R71W, Sec 34
	Boulder Heights
	No, trail access
	H3402
	7.1

	Nonsystem (Identified as ”OO” road on map)
	T2N, R72W, Sec 20
	East of Peaceful Valley
	Yes
	M1701
	4.2

	Nonsystem (Identified as “A” road on map)
	T2N, R72W, Sec 8
	West of Peak-to-Peak; east of Park Creek
	Yes
	M0801
	4.3


Although Forest Service policy is to acquire full public easements, there may be situations where a permanent limited easement (administrative access only) is appropriate to provide the United States legal access to the treatment unit.  Forest Supervisors may obtain temporary authorizations for roads or trails only when they are not needed on the forest transportation system for long-term forest plan implementation.  Treatment units that would not require multiple entries in the future would be a situation where a temporary permit could be used for legal access. 

Comparison of Action Alternatives

This section compares alternatives in terms of proposed treatment acres (Table 2.8) and how alternatives address the key issues and objectives (Table 2.9) identified in Chapter 1. 

Table 2.8: Comparison of acres by treatment across all action alternatives

	Treatments
	Comparison of Alternatives (Acres)

	
	Alternative A
	Alternative C
	Alternative D

	Enhance aspen
	215
	215
	132

	Old growth development
	512
	512
	379

	Thinning in mixed conifer
	1,651
	1,872
	633

	Thinning in  ponderosa pine
	267
	267
	167

	Thinning in  lodgepole pine
	242
	242
	42

	Regeneration thinning
	28
	28
	28

	Manual thinning
	886
	886
	886

	Ridge fuel break
	950
	1413
	950

	Patch cut
	163
	0
	27

	Prescribed fire
	773
	0
	773

	Ridge fuel break followed by prescribed fire
	462
	0
	462

	Thinning in mixed conifer followed by prescribed fire
	109
	0
	51

	Secondary burn areas
	216
	0
	216

	Total Acres
	6,474
	5,435
	4,746


Table 2.9: Comparison of accomplishment and key issues across alternatives

	
	Alternative A

Proposed Action
	Alternative C

No Clear Cuts & Limited Burning
	Alternative D

No Road Construction & Reduced Treatment

	Prescribed Fire
	1,451 acres proposed
	No prescribed fire, slash burning only
	1,451 acres proposed

	Clear Cutting (patch cut prescription)
	163 acres proposed; strategically placed on the landscape to minimize visual impacts
	No clear cutting; 163 acres would be thinned instead; mitigates for potential visual impacts
	27 acres proposed; strategically placed on the landscape to minimize visual impacts

	Increased Access
	Potential for increased access and use.  Treats the most area near private land and wildlife emphasis areas (MA 3.5). Thins the most area potentially allowing increased access.  Mitigated with road closures and barriers.
	Potential for increased access and use.  Treats less area near private land and wildlife emphasis areas (MA 3.5).  Thins less area but potentially allows increased access.  Mitigated with road closures and barriers.
	Proposed treatments are eliminated between roads and units where the potential for increased use was identified. Elimination of 1,728 acres of fuel reduction activities. 

	Road Construction
	8.6 miles of new temporary road construction proposed; temporary roads would be closed after implementation.
	8.6 miles of new temporary road construction proposed; temporary roads would be closed after implementation
	No new road construction; elimination of 1,728 acres of fuel reduction activities.

	Road Improvement
	16.0 miles of road improvement proposed 
	16.0 miles of road improvement proposed
	10.5 miles of road improvement proposed




Chapter 3 – Affected Environment and Environmental Consequences



The Affected Environment describes aspects of the environment in and near the project area. It focuses on the physical, biological, social and economic conditions that may be affected by implementation of the alternatives. Familiarity with the Affected Environment is essential to understanding the alternatives described and the potential environmental consequences.  The Environmental Consequences disclose the impacts of implementing each of the alternatives. The consequences are directly related to the resource elements described in the Affected Environment. 

James Creek Project Area Overview

The James Creek Project Area (JCPA) is located between the towns of Lyons and Ward, Colorado.  It contains a mix of lower and upper montane plant communities consisting of aspen, Douglas-fir, lodgepole pine, ponderosa pine, meadows, shrubs, and rock outcrops.  James Creek, Gold Lake, Fairview Peak, and Lefthand Canyon are the prominent geographic features.

Snow-capped mountains, large rock outcrops, rocky openings, meadows and stands of aspen contribute to the high scenic quality visible through out most of the area. The landform is mountainous with moderate to steep slopes, v-shaped valleys and deeply incised canyons. Generally, elevation climbs as one travels southeast to northwest within the Project Area. Many rock outcroppings are prominent at the higher elevations and provide increased scenic variety. 

A significant portion of the land in this area is non-federal (37%), and landownership patterns are highly fragmented.  Many private inholdings are individual building sites with single-family residences or consist of mountain subdivisions.

There is an extensive transportation system and primary access is via: Colorado State Highways 7 and 72 and Boulder County’s Lefthand Canyon and James Canyon Drives.  State Highway 72 is part of the Peak-to-Peak Scenic Byway and is extensively traveled year around.  There is an extensive network of 4-wheel-drive routes and single-track trails, particularly in the Lefthand Canyon Off-Highway-Vehicle (LCOHVA) Area.
Mild summers and cold winters characterize the climate for the JCPA but temperatures and precipitation vary with elevation in the watershed. Mean summer temperatures range from 8ºC to 23ºC (47ºF to 73ºF) and mean winter temperatures range from –13ºC to 1ºC (8ºF to 33ºF).  Snow is the dominant form of precipitation in this area and natural streamflows are highly influenced by spring snowmelt.  Precipitation ranges from 17 inches to 22.4 inches and snow ranges from 74.8 inches to 189 inches.  Rainstorms are very common at the lower elevations in the spring and summer.  During the winter and spring months there are strong westerly winds (Chinook Winds) blowing across the Rocky Mountains, which can cause severe conditions and lead to a lot of wind erosion.  These winds also dry out the region leading to lower fuel moistures and increased potential for wildfires.  
Weather patterns in the JCPA are a result of climatic conditions interacting with the local topography.  During summer months, cumulus cloud formation is common in the afternoons as the cold air masses from the western mountains hit the warm air masses from the plains right along the front range of the mountains.  Most lightning activity occurs in the eastern portion of the project area as a result of this cumulus build up.  Also resulting from the almost predictable cumulus cloud formation is uplifting of air masses, creating atmospheric instability and sudden wind shifts of varying velocities and turbulent patterns. 

The steep and varied mountainous terrain of the JCPA is also frequently conducive to temperature inversions which trap cooler air masses below warmer air masses during early morning.  A thermal belt of warm air would occur mid slope under these conditions, causing active fire behavior even during nighttime operations when fire activity is usually low.  As diurnal heating occurs, the inversion breaks, causing abrupt wind shifts, atmospheric instability and active fire behavior.  

Wind and pressure system patterns in the Project Area are also greatly influenced by the topography.  Most wind patterns move from west/southwest to east/northeast.  Canyons and chimneys channel winds, often increasing their velocities, while saddles can create wind eddies.  Changes in the diurnal heating patterns of air masses complicated with convective heating due to aspects cause winds to move upslope or downslope, depending on the time of day.  Chinook winds, very strong downslope winds, have been recorded on the eastern slopes in every month except July in the Boulder area (UCAR, 2000). These are the result of oscillating air patterns as larger air masses move from the west through the canyons and over ridges of the Project Area toward the east.  This foehn wind moderates temperatures as air subsides to the surface and is associated with extreme fire behavior.  Upslope conditions occasionally occur in which counterclockwise low pressure systems coming from the east dump high amounts of moisture along the Colorado Front Range.

The JCPA is characterized by two main drainages and numerous smaller tributaries, yielding a myriad of abruptly steep canyons, chimneys, ridges and saddles in most of the middle and eastern portion of the area, giving way to gentler topography to the west.  The majority of slopes that line the canyons are steeper than 50%. This is critical since “fire spread rates double for every 30% increase in slope angles up to 60% and doubles for every 15 percent increase thereafter” (Graham, et al., 2004).

Vegetation

Affected Environment

A well-established, suppressed class of conifers has developed in most of the stands within the JCPA.  Current densities have not allowed ponderosa pine and aspen to maintain their presence on some sites.  Douglas-fir regeneration has become established and in some cases taken over the site in areas of dense canopy cover that favors shade tolerant species.  Consequently, stands have become denser, sustained greater insect damage mortality, and developed excessive ladder fuels.  These dense conifer stand conditions and their connection to each other have created highly flammable fuel profiles that increase the risk of crown fire conditions.

Ponderosa Pine/Douglas-fir

The ponderosa pine/Douglas-fir vegetation type dominates the James Creek landscape (Figure 3.1).  Ponderosa pine range from being open-grown and poorly stocked to dense patches and groups of trees.  These stands occur mainly as irregular, multistoried stands consisting of small, even-aged groups of trees across the landscape.  Because stands are dense and ponderosa pine is a shade intolerant species, regeneration is relatively low and usually found in areas of past disturbance.

Currently, more than 70% of the stands in the analysis area consist of small (sapling/pole) sized trees.  These trees are growing close together with crowns that are interlocked.  Trees are mostly in the sapling/pole size class and stand density often reaches hundreds of trees per acre.  Douglas-fir has encroached onto south facing slopes and other openings that were historically maintained by fire.  In both ponderosa pine and lodgepole pine stands, large numbers of Douglas-fir are growing in the understory and overstory.  Lodgepole pine stands are connected to the denser ponderosa pine and mixed conifer stands creating a higher percentage of extremely flammable forested stands across the landscape.

According to Veblen and Brown (2001), fire regimes and stand structure were historically highly variable and dense ponderosa pine stands were often intermixed with meadows and relatively open woodlands.  However, with fire exclusion, conifers have spread into adjacent openings and reduced acres of grasslands and meadows across the landscape.  The forest structure across the landscape is now more homogenous (dominated by one structural stage) compared to the historic structurally diverse forest. 

[image: image1.emf]Vegetation Types

3% Shrubs

8% Forb and Grass

2% Lodgepole Pine

4% Aspen w/ 

Encroaching Conifer

12% Mixed Conifer 

w/ Aspen

1% Douglas-fir

46% Ponderosa Pine 

/ Douglas-fir

22% Ponderosa Pine



2% Rock, Barren, 

Unclassified


Figure 3.1: Vegetation Types in the James Creek Analysis Area

Openings with few or no conifers were persistent across a greater percentage of the area.  The historic forest was subject to mixed-severity wildfires that burned intensely through patches of dense forest and less intensely in open areas.  Aspen regenerated and was cultured through these fires, and old trees were much more common across the landscape.  According to Kaufmann et al. 2001, 90% of the landscape had crown closures of 30% or less.

The forested stands within the James Creek Project Area appear to be outside the historic range of variability for these vegetation types.  Currently, over 70% of the James Creek Geographic area exists in the sapling/pole habitat structural stage (Figure 3.2).  Current crown closure in ponderosa pine in this landscape is between 5 and 80 percent.

Lodgepole Pine

Lodgepole pine is generally regarded as an even-aged, single-storied forest, varying in age from place to place but uniform in age within any given stand.  In lodgepole stands, crowns of trees are continuous with very little seral stage variation.  Lodgepole pine forests within the project area contain an abundance of middle-aged stand conditions (saplings/poles) that has resulted from decreased regeneration-triggering (stand replacement) events (i.e. fires, mining and historic logging) that removed the largest trees.  Lodgepole pine stands are generally pure (no other tree species present) over much of the occupied area, but some stands are mixed with ponderosa pine and Douglas-fir at lower elevations.
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Figure 3.2: Vegetation Habitat Structural Stages in the James Creek Project Area
Aspen

Aspen is sparse and scattered throughout the analysis area.  It is found in pure stands and also mixed with conifers.  Generally these stands range in size of ¼ acre to 10 or more acres in size.  Aspen occurs primarily as an early seral species eventually replaced by surrounding shade tolerant conifers but aspen can be a climax species in some areas.  Fire has been the most important disturbance factor influencing change in structural stages and composition of aspen.   Consequently, altered fire regimes have contributed to the development of current stand conditions.  

Insects and Disease

Mountain pine beetle, pine engraver beetle (Ips), and dwarf mistletoe are the primary forest pathogens that affect the James Creek analysis area.  The mountain pine beetle and Ips populations are evident in pockets throughout the analysis area, but not in epidemic proportions at this time.  Outbreaks of mountain pine beetle develop in dense stands and generally kill large-diameter trees before attacking small-diameter trees.  Insect mortality is increasing, especially in older and larger ponderosa pine.  Most Ips populations are associated with logging slash and blowdown material.  

Dwarf mistletoe affects both ponderosa pine and lodgepole pine in the James Creek analysis area at low to moderate levels.  Dwarf mistletoe causes swelling in the branches which reduces a tree’s growth rate both in height and diameter.  If a tree’s crown is severely infected with dwarf mistletoe, the tree will die.  Dwarf mistletoe disperses most effectively from overstory trees to smaller understory trees of the same species. 

 The risk of insect and disease outbreaks would continue over time.  Stressed trees, from dense understories and nutrient cycling imbalances are predisposed to attack.  Several past large outbreaks of pine beetles, budworms, and dwarf mistletoe have led to large areas of mortality over time.  These infestations are especially damaging to the older, large-diameter trees that are currently under-represented across the landscape.  They also create fuel accumulations that exacerbate the existing wildfire situation.  Finally, young dense stands also limit the amount of herbaceous material that can be produced on the forest floor.  These two factors combine to reduce the water available to maintain stream flows over the course of an average year.    

Desired Condition

On low to mid elevation sites and on hotter, drier south slopes, most of the trees in the stands would be ponderosa pine.  The desired stand condition would be 30 to 120 trees per acre of varying ages and sizes.  These trees would be unevenly spaced across the stand, often in small groups or clumps with enough space between individual trees or clumps of trees so that the crowns of the trees are not interlocked.  Mortality from insects and disease would occur across the landscape but at low levels.  

Stands on cool, moist, north slopes would be predominantly Douglas-fir mixed with other tree species including aspen, ponderosa pine, lodgepole pine, and limber pine.

In the predominantly lodgepole pine stands found in the western part of the analysis area, the desired condition would be varying seral stages distributed so that discontinuous crown closure conditions would be dispersed across the landscape.  

Aspen is an early seral species associated with landscape disturbance.  Aspen stands would range from 10 to 100 acres in size distributed across the landscape on suitable soil types.  Aspen stands would be free of conifer encroachment.

Environmental Consequences

Direct and Indirect Effects for All Action Alternatives

The following are direct and indirect effects of thinning conifers and prescribed burning for fuel reduction.

1) Fewer diseased, damaged, and overcrowded trees resulting from thinning would lead to:

- More water and soil nutrients available for remaining trees and other vegetation

- Less mortality during the current and next period(s) of below-normal precipitation

- Increased fire tolerance in the residual trees due to more water in the foliage

- Increased resistance to crown fire due to the removal of ladder fuels

- Larger, healthier trees

- Reduced mortality from insect attacks and disease

- Development of better height-to-diameter ratios in young, fast-growing trees, enabling them to tolerate snow loads without breaking

- Increased resistance to wind events

2) An increase in sunlight penetrating stands as a result of thinning and reduced canopy cover would lead to:

- Warmer and drier conditions on the forest floor

- Increased chances of plant germination, particularly in the stands that contain small openings between trees and groups of trees

- Increased growth rate of understory conifers, shrubs, and aspen on sites where soil moisture is not limiting growth

3) The increased growing space resulting from thinning and burning would lead to:

- The development of broader and taller crowns on the trees, with more foliage leading to more food production (photosynthesis) and faster growth

- The development of old-forest attributes, such as large trees, and possibly large snags and down logs, in less time

- The development of fire tolerance in a shorter time due to faster-developing bark thickness

- Increased longevity of existing large trees due to reduced competition and stress

4) Disturbing the forest floor as a result of thinning trees would lead to:

- Exposure of mineral soil

- Mixing of forest litter (needles, twigs, etc.), duff (partially decomposed litter), and mineral soil

- Increased likelihood of the survival of seeds that germinate

5) Damaging the residual vegetation as a result of thinning and burning slash would lead to:

- Increased chance of spreading pathogens in residual trees

- Increased sprouting of hardwoods and shrubs

- Killing of some small trees and initiation of fire scars on larger trees

Cumulative Effects for All Action Alternatives

Through the suppression of wildfires, vegetation and stand structure diversity has been altered.  It is expected that wildfires would continue to be suppressed in the future to protect other resource values and uses.  Consequently, the vegetation and stand structure in both treated and untreated areas within the analysis area would move towards being less diverse over time.

The Overland Fire (3,861 acres/October 2003) provided some natural thinning within the perimeter of the fire.  Fire behavior varied throughout the burn area resulting in greater stand structural diversity then existed prior to the fire.  Because aspen is an early seral species, populations would be expected to increase within the burn area perimeter.  The forest structure diversity as a result of the Overland fire would contribute to the vegetative differentiation within the analysis area.

In the mid to late 1980’s, approximately 200 acres (within units M3201, M0502, and M3403) were thinned in fuelwood and salvage contracts.  A strip was thinned approximately 200 feet wide on both sides of roads 102J (from Gold Lake to the intersection of 102J and road 509.1) extending approximately one mile east on road 509.1.   Vegetation in these areas would be at a slight risk to windthrow as a result of past and proposed thinning activities. 

Fuel reduction projects conducted in the Sugarloaf Geographic Area and by the Colorado State Forest Service and by private landowners within the James Creek Project Area would be expected to continue.  These efforts would generally reduce surface fuels and open canopies in localized areas.

There are no known irreversible effects to vegetation from the action alternatives.  The risk of irretrievable effects to vegetation is reduced in these alternatives because of the reduced risk of crown fire. 

Direct and Indirect Effects for the Proposed Action

Alternative A proposes to treat 6,474 acres by a combination of mechanical, manual (hand) and prescribed fire to reduce the potential for crown fire initiation and spread by reducing fuel loadings.  Thinning and burning would reduce stand canopy bulk densities in all of the mechanical units and increase canopy base height in units that would be hand treated and/or underburned.  The residual species composition would reflect a somewhat smaller percentage of lodgepole pine and Douglas-fir, as these stands appear to be the most crowded.  This alternative would maintain stands of trees in a healthy condition, continuing to progress toward a late-seral stage where thick bark provides more protection from fire damage.  

Aspen stands would become larger in size and more numerous as a result of treatments.   The encroachment by conifers into existing aspen stands would be slowed or eliminated.  

Forested stands would have increased resistance to insect attacks in the long term.  Mortality of residual trees from windthrow would be possible in the short term, but as trees become more resistant to wind over time, there would be a lower probability.  Tree regeneration within thinned stands would be more susceptible to dwarf mistletoe if dense concentrations exist in the overstory.

On the treated acres, varying ages and size classes of ponderosa pine stands would be represented, and Douglas-fir would be mainly limited to northerly aspects.  In the mechanically treated stands, ponderosa pine, lodgepole pine and Douglas-fir regeneration would be expected to occur within 3 to 10 years after treatment, depending on cone crops and climatic conditions.  Dense regeneration of lodgepole pine in patch cut units would begin to occur soon after treatment.  Where aspen exists it would be released to become a major stand component.  Residual conifers would be arranged singly and in clumps at a variety of densities to increase stand complexity. 

Patch cut stands would have an increased risk of blowdown as compared to stands that are not thinned.  Edges of patch cut units would be feathered and scalloped to create a near natural appearance and comply with retention / partial retention visual requirements from the Forest Plan.  These feathered edges of the patch cuts would be at greater risk to blowdown than straight-line edges would be.  Legacy trees (typically the oldest and largest) would be at risk to blowdown within the patch cut areas.  

Stands identified to be manually thinned (an average of 5 to 15 foot crown spacing) would also have leave trees pruned up to 6 feet to increase the clearance between the ground and crowns of trees.  Treatments would be conducted by manual labor using chainsaws and pruning saws; therefore, no ground disturbance would take place.  Post treatment stand composition after thinning would favor ponderosa pine and aspen over other species.    

Stands of dense, young lodgepole pine (approximately 2 to 15 feet tall) would be thinned to a 14 by 14 foot spacing to maximize residual tree growth.  Trees with the greatest live crown would be left to take advantage of growing space, available water, sunlight, and nutrients.  Thinning these young stands would allow the diameters of the residual trees to grow quicker and reduce the risk of snow breakage.  

Pathogen spread would be minimized within the treated stands.  Thinned stands would be healthier and residual trees would have less competition for sun, water, and nutrients; thus, mountain pine beetle infestations would be lessened.  Ips populations would increase in the short term and would be centered around slash pile locations.  Fewer trees infected with dwarf mistletoe would be scattered within the treatment areas.  

Approximately 12.1 miles of temporary roads would be constructed under this alternative.  Openings of up to 12 feet (projected road width prism) would be created in the stand crown as a result of temporary road construction.  Temporary roads would be located to minimize tree removal.  Although minimal damage to trees adjacent to temporary roads would be expected, roadbed preparation and soil compaction may damage tree roots.  Tree injuries related to road construction and obliteration may provide entry points for pathogens.  These effects would be expected in trees immediately adjacent to the temporary road only.           

Direct and Indirect Effects of Alternative B, No Action

Under this alternative, treatments would not occur within the James Creek Project Area. The structural stages as shown in Figure 3.2 would generally remain the same across the analysis area except as a result of natural processes or a crown fire event.  Continuous canopies (touching tree crowns) would increase the risk of a sustained crown fire but competition for water, sunlight, and nutrients would cause both ponderosa pine and lodgepole pine to self-thin and prune over time.  Douglas-fir would compete on the site as well, and over time would begin to dominate the both the overstory and understory of the stand.  

Within the next ten years, the overstory would become less dense because of self-thinning and the effects of pathogens and insects on the stand. Crowns that currently touch would open and more sunlight would reach the forest floor.  This would allow more understory vegetation including regeneration of some ponderosa pine but mostly Douglas-fir because light would still be restricted.  Aspen sprouting would be minimal, conifer encroachment would increase, and aspen clones would continue to slowly decline until a landscape disturbance such as a wildfire or large insect epidemic occurs.  

Levels of insects such as mountain pine beetle would be expected to increase, causing more beetle related mortality and thinning of the stand.  Density related mortality would increase the number of snags in the stands and the amount of dead material on the ground.  The larger diameter, older trees would be attacked first, followed by the smaller trees.  Initially the stands would experience high levels of mortality, but prior to self-thinning there would be an increased risk of a wildfire moving through the crowns of the stands.

Dwarf mistletoe infection centers would increase in size, and openings would be created due to tree mortality.  Overstory infected trees would likely infect same-species understory trees.  On south facing slopes, where ponderosa pine historically was the dominant species, and in locations where dwarf mistletoe mortality in ponderosa and lodgepole pine is high, Douglas-fir would continue to encroach and become the dominant species.  

The indirect effects of no treatment would become most apparent after the next drought period when insect and disease activity, primarily in heavily stocked areas, would increase, resulting in extensive mortality in some stands within the analysis area.  Sapling and pole sized vegetation would continue to dominate the landscape with little stand structure differentiation.  The regeneration of conifers would most likely continue to favor shade tolerant species (i.e. Douglas-fir) due to existing stand densities and lack of openings that allow light to the forest floor.  A large, catastrophic fire would change these assumptions because these stand conditions would no longer exist.

Cumulative Effects of No Action

Cumulative effects of not thinning conifers would include a reduction in the rate at which old-forest characteristics develop.  There would be an increased chance that the development of old-forest conditions may suffer a setback in all or part of the James Creek analysis area due to a wildfire occurring in a setting that contains more live and dead fuel than currently exists.  

Fuel reduction projects conducted by the Colorado Forest Service and private landowners within the James Creek analysis area would be expected to continue on private lands.  These efforts would generally reduce surface fuels and open canopies in localized areas.

There are no known irreversible effects to vegetation from Alternative B.  Alternative B would have an increased risk or irretrievable effects to vegetation over the action alternatives because of the increased risk of a stand replacing wildfire occurring in the project area. 

Direct and Indirect Effects of Alternative C 

Alternative C addresses the key issues of clearcutting and prescribed burning. Alternative C proposes to reduce fuel loadings using both mechanical and manual equipment.  Under Alternative C, 5,435 acres of thinning and aspen enhancement would be treated.  The direct and indirect effects in the treated units would be similar to those in Alternative A with the main difference being the number of acres treated.  Prescribed burning would not occur under this alternative.

Approximately 12.1 miles of temporary roads would be constructed under this alternative.  The direct and indirect effects of temporary roads would be the same as those identified in Alternative A.

Fewer treated acres under this alternative would increase the potentially affected area if a crown fire were to occur in the project area.  Greater fuel concentrations would remain in their current untreated condition, or heavier fuel loads would exist within the next few decades.  Stand densities and canopy bulk densities would remain high in non-treated areas.

Direct and Indirect Effects of Alternative D

Alternative D addresses the key issues of road construction and increased recreational use due to opening stands.  Alternative D proposes to treat 4,746 acres by a combination of mechanical, manual (hand) and prescribed fire to reduce the potential for crown fire initiation and spread by reducing fuel loadings.    

The direct and indirect effects for Alternative D would be similar to Alternative A except this alternative eliminates units where road construction is required and where increased access may occur as a result of treatment. Approximately 1728 fewer acres would be treated under this alternative as compared to Alternative A.   

This alternative eliminates all new road construction. Therefore, if access cannot be obtained from adjacent landowners, units where right-of-way is needed would not be treated.  Approximately 1,054 acres of treatment units are dependent on right-of-way acquisitions.   

Fewer treated acres under this alternative would increase the potentially affected area if a crown fire were to occur in the project area.  Greater fuel concentrations would remain in the current untreated condition, or heavier fuel loads would exist within the next few decades.  Stand densities and crown bulk densities would remain high in non-treated areas.    

Old Growth and Old Growth Development


Affected Environment

Old Growth forests within the James Creek landscape are distinguished by groups of old trees and the related structural features such as snags, down logs and gaps in the canopy layers that include understory patches.  Multiple canopy layers are generally not present in lodgepole pine and ponderosa pine old growth stands in the project area.  The ARNFPNG Forest Plan divides old growth into three distinct categories (Table 3.1).  Old growth retention areas are identified within the timber suitability analysis and are generally excluded from management activity.  Developing old growth areas are estimated to become old growth stands within the next century in the absence of catastrophic change.  Management is allowed in developing old growth areas as long as the treatment objective supports old growth development.  Existing old growth areas are those that have been inventoried and meet the definition used in the Forest Plan.  Management is generally allowed to retain the character of these inventoried stands; however, no treatments are allowed in inventoried lodgepole pine or spruce-fir old growth stands in areas with a Forest Plan management designation of Forested Flora and Fauna Habitats (3.5) (USDA Forest Service 1997).

Table 3.1: Old Growth Classifications within the James Creek Project Area

	Old Growth Classification
	Acres In Project Area
	Proposed Mechanical Treatment
	Proposed Burn Treatments

	Old Growth Retention
	1,650 Acres
	0
	0

	Old Growth Development
	5,390 Acres
	540
	0

	Existing Old Growth (Inventoried)
	230 Acres
	0
	0


Many of the designated old growth development stands within the analysis area are missing a regeneration component (seedlings) that allows the stand to perpetuate itself over time. The stands are even-aged (trees are all the same age) and lack the open spaces needed for seedlings to establish. Aggressive fire suppression practices for the past 100 years have removed the natural disturbance component that has sustained a healthy dynamic cycle of stand development.  Because of fire exclusion, stands have become denser, limiting the potential for same species regeneration (seedlings).  Instead, more shade tolerant (less fire resistant) tree species have established in the understory and further increased competition for water, nutrients, and sunlight.  Over time, without any disturbance, ponderosa pine stands may covert to more shade tolerant species such as Douglas-fir (species conversion). These stand conversions often result in a less fire resistant stand that is prone to a crown sustaining fire.  

Instead of a healthy, sustainable condition of multi-aged trees, many stands have an overstory of mixed conifer with a dense understory of shade tolerant seedlings and saplings that provide fuel ladders to the crowns of larger trees.  If or when a fire passes through one of these stands and rises into the crowns, it may set the stand back 150 to over 300 years to an early stand-age condition.  
Environmental Consequences

Direct and Indirect Effects for All Action Alternatives

Alternatives A, C & D would result in old growth stands that are sustainable and maintained in a healthy old growth condition into the future. By mimicking a natural disturbance through thinning and prescribed fire, ponderosa pine seedlings can become established in the openings where trees were removed and a more balanced stand-age-structure and species composition can be maintained over time. By developing complex patterns in multi-cohort stands, old growth characteristics can be maintained through management treatments and natural disturbance events.  Thinning prescriptions could effectively reduce the risks of a dangerous fire as well as improve forest health by reducing competition for water, sunlight, and nutrients. Treatments in old growth development areas are designed to develop old growth characteristics more rapidly and help maintain these stands into the future.
Cumulative Effects for All Action Alternatives

As the forests continue to grow under current density conditions, several impacts would continue to affect the landscape and would have a tendency to increase over time.  Where late and old remnants still exist across the landscape, decline is evident due to overall stand density-related mortality and an extreme risk of stand replacement fire.  Current stand characteristics pose a doubtful trajectory of the small trees ever growing into late and old structures.

Direct and Indirect Effects of Alternative B, No Action

There would be very little direct effect to old growth development stands in the project area as a result of the implementation of Alternative B, the no action alternative.  In the absence of management or natural disturbance, this alternative would perpetuate stands that are not sustainable and are less fire resistant.  Because of existing stand conditions, if a stand-replacing fire event passed through an old growth development area, there would be a potential to convert the old growth stand to an early seral stand condition.

Cumulative Effects of Alternative B, No Action

Old growth development areas are limited within the analysis area.  Under this alternative, a stand–replacing event would reduce the number of old growth development acres throughout the analysis area.  The Forest Service has identified old growth development acres on public lands, but there are unmapped acres of varying stages of old growth on private land that may or may not be identified.  These acres may be treated for various reasons (i.e. fuel reduction) which would diminish the total acres of old growth classifications within the analysis area.    

 Fire & Fuels

Affected Environment

The James Creek Geographic area is of concern regarding its fire environment (topography, weather patterns and fuels).  The area is characterized by two main drainages and numerous smaller tributaries, yielding a myriad of abruptly steep canyons, chimneys, ridges and saddles in most of the middle and eastern portion of the area, giving way to gentler topography to the west.  

Stands in the James Creek Geographic Area are susceptible to split fire seasons as a result of oscillating precipitation patterns throughout the year.  Late winter and early spring conditions often incur a dry spell which supports fast moving fires through dry fuels. When heavier precipitation occurs in mid to late spring, fuels usually regain their moisture contents until summer weather patterns dry fuels again through fall.

Fuel conditions are similar to those found in other Colorado Front Ranges stands.  Most stands currently exhibit uncharacteristically high canopy bulk densities which create continuous canopies and shading to support shade tolerant encroachment of ladder fuel species.  Surface fuel loads vary, but an increase in live high flammable fuels, a steady accumulation of dead and down woody fuels, and duff and litter are expected to increase as wildfires continue to be suppressed and trees become increasingly susceptible to disease and insects.

Fire Size of Concern

Based on all major fires larger than 700 acres that have occurred in Boulder County and along the Front Range on National Forest System lands, it was determined that the average Fire Size of Concern is approximately 3,000 acres.

Fire Regime Condition Class Modeling 

Fire Regime Condition Class is a measure and classification of ecological conditions for the amount of departure from the historic natural system.   Inputs into the Project Scale Fire Regime Condition Class (FRCC 1.0.4) Model using pre-Overland Fire vegetation data determined the following Fire Regime classifications and Fire Regime Condition Classes (Table 3.2).  Vegetation/Fuel departure and Fire Frequency/Severity departure refers to the percent difference between the current condition and the reference or historic condition.  A higher departure indicates a higher susceptibility to losing key ecosystem components and consequently a higher risk of sustaining uncharacteristic fires.  The JCPA is currently in Fire Regime Condition Class 2, which indicates a moderate alteration of fire regime heavily influenced by uncharacteristic vegetation and fuel conditions.  These conditions are substantial enough that key ecosystem components could be lost in a fire.   It also indicates the need to return this landscape to a more historic condition.

Table 3.2: Fire Regimes and Condition Class Departures for the JCPA as Determined by Fire Regime and Condition Class (FRCC 1.0.4) Model.
	Species Mix Category & Composition Percent


	Fire Regime
	Regime Description
	Vegetation-Fuel Departure %
	Fire Frequency-Severity Departure %
	Condition Class

	Ponderosa Pine 60%
	I
	Frequent Surface/Mixed 
	59
	45
	2

	Douglas Fir/Ponderosa Pine 25%
	III
	Infrequent Surface/Mixed 
	53
	30
	2

	Mixed Conifer

15%
	IV
	Infrequent Replacement 
	94
	15
	3

	James Creek Project Area
	III
	Infrequent Surface/Mixed 
	61
	31
	2


*Bold indicates the variables that more strongly influenced Condition Class Departures.  

Environmental Consequences

To compare alternatives, fire behavior and fuel accumulation were modeled under 90th percentile fire weather conditions (low fuel moistures and high winds) for all treatments under each alternative.  Only 10 percent of all fire weather data exhibits conditions more extreme than at the 90th percentile.  To determine the effectiveness of each alternative in reducing the chances of a crown fire, the following criteria were calculated:

Canopy bulk density (CBD)- the amount of combustible fuel that is available to burn in the canopy (tree tops) of the stand. 

Canopy base height (CBH)- the lowest height above the ground at which there is a sufficient amount of canopy fuel to propagate fire vertically into the canopy. Canopy base height is an effective value that incorporates ladder fuels such as shrubs and understory trees.

Torching index- the open 20-foot wind speed at which crown fire activity can initiate for a specified fire environment. This is the wind speed needed to move fire into the canopy (vertical move from the surface).

Crowning index- the open 20-foot wind speed at which active crown fire is possible, relative to a specified fire environment. This is the wind speed needed to sustain a crown fire (horizontal movement through the canopy).

As with all models, there are inherent assumptions and limitations built into the programs and best professional assumptions must be made with regards to inputs and interpretation of results.  Though inputs were based on a variety of data, the entire scope of the inputs do not necessarily represent every aspect of the natural variability that exists on the ground across the entire James Creek Project Area.  Likewise, model outputs do not necessarily predict fire behaviors that may occur in reality; however, they do reflect the potential results for a predicted fire event.  Therefore, the modeling processes used in this analysis are meant to be used only as a tool for comparing the three action alternatives with No Action.  

Direct and Indirect Effects for Alternative A, the Proposed Action

Fuel Accumulation
In all mechanical and manual treatment areas, surface fuel quantities would remain near current levels under Alternative A.  Canopy base heights would increase and canopy bulk densities would greatly decrease under Alternative A in mechanical treatment units.  In manual treatment units, canopy base heights would be increased; however, canopy bulk densities would not be substantially decreased in the unit because smaller trees would be removed.  In prescribed fire units, surface fuels would be decreased.  Canopy base heights would have a range of increases, relative to the mosaic pattern of each prescribed fire application.  Likewise, canopy bulk densities would have a range of decreases, relative to mosaic patterns of prescribed burns.  Over time, all types of treatments in Alternative A would have accumulation of surface fuels as stands go through natural processes; it is unlikely that this would jeopardize treatment objectives.  Because subsequent maintenance treatments would follow in the coming years, application of prescribed fire in treated stands would address concerns regarding natural accumulations of surface fuels.

Fire Behavior

Just as there would be variability in changes to the fuel complex relative to treatment types, fire behavior would show a range of variability as well.  The potential for tree torching would decrease in stands treated under Alternative A; however isolated torching in mosaic patches may still occur.  With the exception of manually thinned stands, treatments in Alternative A would result in a decreased potential for crown fire.  The number and frequency of spot fires would be decreased in treated stands and therefore across the landscape.  Overall, the potential for crown fire initiation and spread would be drastically reduced in treated stands, thereby reducing the likelihood of crown fire gaining momentum.

Rates of spread would be at expected levels for surface fire scenarios, but decreased overall across the landscape since the likelihood of crown fire initiation and spread is decreased.  Flame lengths would be at expected levels in treated stands for surface fire scenarios and in isolated pockets of untreated patches. The severity and intensity of fires in treated stands across the landscape would be greatly reduced, with the exception of untreated patches.  Alternative A, the Proposed Action, would be the most effective of all the three action alternatives in meeting the purpose and need.

Direct and Indirect Effects of Alternative B, No Action

Fuel Accumulation

Fuel accumulation would increase over time under the No Action Alternative.  Surface fuel quantities would increase due to continuous needle casting, and other forest dynamics that cause branches and trees to die and fall.  Canopy base heights, the distance between the ground and the lowest live branches, would be lower as a result of increased canopy closure and the establishment of full-crown, shade-tolerant species like Douglas-fir.  Canopy bulk densities would increase until the stand reaches the maximum stand density.

Fire Behavior

Fire behavior would become more intense and more severe due to the accumulation of surface fuels.  The torching index (wind speed necessary to cause torching) would decrease due to lower canopy base heights in conjunction with increased surface fire activity, thereby making crown fire initiation more likely to occur.  The crowning index would also decrease as canopy bulk densities increase.  Active and passive crown fires would increase under current and projected fuel conditions.  Once crown fires initiate the rate of spread would increase substantially, flame lengths of up to 100-200 feet could be generated, and multiple spot fires in adjacent canyons or stands would ignite.  Crown fire runs would be up to a mile long given the steep and gullied terrain of the area and the current amount of available fuel.  The severity and intensity of these expected fires would be comparable to other recent Colorado Front-Range crown fire events such as the Overland, Big Elk and Hayman Fires.

Fire Size of Concern & Wildfire Suppression Impacts

Under the No Action Alternative, the fire size of concern would continue to get larger as the amount of available wildfire fuel increases.  Local wildfire suppression capabilities would likely be compromised under the No Action Alternative since passive and active crown fires are more difficult to contain and control than surface fires.  As fires increase in size, intensity & severity, additional suppression resources would be required, taxing not only local and regional suppression resources, but also national resources.  

Fire fighter safety would continue to be at risk equal to or greater than the current risk. The complex and steep topography, complicated land ownership patterns, density of housing and structures within the project area combined with the amount of wildfire fuel would exceed local fire fighting efforts.  Structure protection would be difficult and dangerous.  Likewise, public safety would continue to be at risk.  Many roads in the project area traverse steep slopes and go through dense stands of trees and ladder fuels that would make escape by vehicle during crown fire events very difficult and possibly life threatening.  The economic costs of such a wildfire would continue to rise as a result of crown fire potential.  

Connectivity to Adjacent Fuel Mitigation Projects

 Past and current events and projects within or adjacent to the James Creek Geographic Area that would influence fire behaviors in the area include: the Overland Fire, Lefthand Canyon Fire, old Forest Service timber and firewood sales within the James Creek area, the Sugarloaf Fuel Reduction Project, the Winiger Ridge Ecosystem Management Project, Colorado State Forest Service Fire Mitigation work near Gold Hill, and fuel mitigation projects conducted on lands managed by Cal-Wood Environmental Education Center and Denver Public Schools, and  Boulder County Parks and Open Space.  

The Sugarloaf and Winiger Ridge projects would provide a large landscape effect on reducing the amount of fuel to the south of the James Creek Project Area, influencing the behaviors of fires coming from the south.  If no action is taken, the areas that surround the James Creek Project Area would be at an increased risk of wildfire, especially areas to the west and east, due to the prevailing wind direction.  The smaller projects mentioned above are likely to provide only defensible space for those stands and structures within their defined borders due to their small sizes and the lack the continuity across the landscape.  

Foreseeable future events and projects that would influence fire behaviors in the James Creek Geographic Area include the North St. Vrain Fuel Reduction Project that is scheduled for planning in 2005.  If the North Saint Vrain project gets implemented, it would influence fires that may come from the north, but would not influence fires that would occur within the James Creek Project Area or fires that come from the east or west of the James Creek Project Area.

Fire Regime and Condition Class

Under the No Action Alternative, the Fire Regime Conditions Classes of the James Creek Project Area and the species mix would continue to move away from historic conditions in the absence of management action and natural disturbance.  Vegetation structural stages and fire regimes are so unbalanced that natural disturbances would not occur frequently enough for the Project Area to return to Condition Class 1.  Stands in Condition Class 2 would continue to move toward Condition Class 3.  Stands in Condition Class 3 would move further away from historic conditions. 

Direct and Indirect Effects for Alternative C

Fuel Accumulation

Under Alternative C, only canopy base heights and crown bulk densities would be affected, and to a lesser degree than Alternative A.  In the absence of applying prescribed fire, surface fuels would not be reduced at all and may even increase to levels similar under the No Action Alternative.  In treatment areas where prescribed fire was eliminated, many acres would remain untreated near Jamestown.  Canopy base heights would remain at current levels or decrease in those stands and canopy bulk densities would remain high or increase.

Fire Behavior

Although Alternative C treats a moderate quantity of acres relative to the other two action alternatives, it lacks the strategic placement of treatments that target the entire fuels complex. Consequently, Alternative C would likely jeopardize the project objective to reduce the potential for crown fires initiating and spreading in large areas where prescribed fire units would be eliminated, especially near Jamestown.  Because it lacks the continuity of strategically located treatments, manual treatments would become less effective since they would be in isolation.  Most treatments would occur only on ridges and would mainly treat only canopy base heights.  The potential for crown fire initiation and spread in the middle portion of the Project Area would increase under this alternative.

Flame lengths in stands treated with mechanical equipment would be similar to levels expected in Alternative A.  In untreated stands, flame lengths would be similar to the No Action Alternative.  The same can be said for expected rates of spread, intensity and severity.  Alternative C is the least effective of all three action alternatives in meeting the purpose and need.

Direct and Indirect Effects for Alternative D

Fuel Accumulation

Surface fuel loads in Alternative D would be at levels similar to Alternative A, but to a lesser degree due to fewer acres proposed for treatment.  Canopy base heights would increase and canopy bulk densities would decrease in treatment units.

Fire Behavior

The unique aspect about Alternative D is that it retains its landscape scale approach to positioning fuel treatments better than Alternative C, but not as effectively as Alternative A.  As a result, Alternative D would result in the moderate likelihood of crown fires initiating and spreading across the landscape, when compared to the two other action alternatives. The same applies with regards to flame lengths, rates of spread, spotting, severity and intensity.  Alternative D, therefore, would be moderately effective in meeting the purpose and need of this project.

Cumulative Effects for All Action Alternatives

Changes to Surface Fuel Accumulation Due to Exposure

Altering the structure of the forest by reducing canopy bulk densities and raising canopy base heights would influence shading and wind patterns in stands.  The result would be increased wind speeds and increased exposure of surface fuels to sunlight, accelerating the drying process of fuels.   Although surface fuels would dry quicker under Alternatives A, C or D, it is unlikely that this effect on surface fuels would increase the potential for crown fire initiation and spread.  

Another possibility related to possible wind pattern changes is that stands would become more vulnerable to blow down.  Blow down would increase the amount of surface fuel in affected stands.  Some amount of blow down as a result of treatments would be expected.  Patches of blow down resulting from treatments would be acceptable since it creates spatial heterogeneity across the landscape. Expected levels of blow down would not be on a large enough scale to jeopardize treatment objectives.

Fire Regime Condition Class
The Fire Regime Condition Class for the James Creek Project Area and for the three dominant species mixes would move closer toward historic conditions (Fire Regime Condition Class 1), but would not reach it at this time under the three action alternatives.  Alternative A, because it proposes to treat the most area, would be the most effective of the three alternatives to move the landscape toward Fire Regime Condition Class 1.  Alternative C would be the least likely to do so, since it would not allow fire to play any role on the landscape, thereby regulating or limiting natural processes.  Alternative D ranks between Alternative A and Alternative C since it would allow fire to play some role on the landscape, but would not affect as many acres as Alternative A.   For all action alternatives, it would take several generations of trees and subsequent treatments to move the landscape back to Fire Regime Condition Class 1.  Furthermore, unless fire is allowed to return to this landscape on a larger scale, either by repeated application of prescribed fire or wildland fire use, the James Creek Project Area would not return to its natural fire regime, thereby making Fire Regime Condition Class 1 difficult to obtain.

Fire Size of Concern & Wildfire Suppression Impacts

The Fire Size of Concern under Alternatives A, C and D would decrease, however to varying degrees.  Under all three action alternatives, the eastern portion of the project area would still be at risk to having another large fire event equal to current conditions because of Forest Plan constrains that limit the opportunity for access and treatment.  Under Alternative A, the Fire Size of Concern would be smaller due to the amount of area treated and their strategic location relative to one another on the landscape.  Because of the lack of connectivity between treatment units and the limitations of manual treatments, under Alternative C, the Fire Size of Concern would be equal to that of current conditions in the northern portions, southwestern portions near Ward, and central portions immediately west of Jamestown.  In other portions of the project area under Alternative C, the Fire Size of Concern would be less than current conditions, but larger than what would result from Alternative A.  Since Alternative D retains some continuity of treatments across the Project Area, the Fire Size of Concern would be less than the Alternative C, but greater than Alternative A, despite that it proposes treatment on fewer acres than the other two action alternatives. 

Wildfire suppression under the three action alternatives would be more effective, easier to implement and less expensive than the No Action Alternative in the long run.  Alternative A would provide best opportunity for suppression in the event of a wildfire than the other two action alternatives.  Local resources would be able to perform safely with existing resources under Alternative A.  This would result in fewer demands on regional and national suppression resources. Alternative C would be the most demanding, challenging and riskiest choice with regards to suppression responses in comparison to the two other action alternatives, with Alternative D yielding moderate demands.

The results that the three action alternatives have on suppression capabilities affect fire fighter and public safety.  Torching and crowning on untreated lands, including private land, would occur under all three action alternatives.  Alternative A provides the least threat to fire fighter and public safety due to the amount of area treated, the types of treatments proposed and their relative strategic location in the Project Area.  Alternative C would result in the greatest threat to fire fighter and public safety, with Alternative D ranking in the middle of the three action alternatives.

Alternative A would result in the best opportunity for suppression personnel to provide protection of values and resources in a fire environment under 90th percentile weather conditions.  Alternative C would result in the least opportunity to protect resources and values, and Alternative D would result in moderate opportunities.

Alternative A would provide the fire condition that would avert the possibility of large fires merging in or near the Project Area.  Since the possibility of crown fire initiation and spread would be the greater under Alternative C, it would provide the fire environment where large fires could merge in or near the Project Area.  Alternative D would result in a moderate opportunity for large fires to merge.

Connectivity to Adjacent Fuel Mitigation Projects
Strategic connectivity on a landscape scale to past, present and foreseeable future projects and events mentioned earlier would be best met under Alternative A, the Proposed Action.  Under Alternative C, these events and projects are not expected to provide more than localized defensible space and therefore would provide the least connectivity of fuel treatment across the landscape.  Alternative D would provide moderate amounts of connectivity and strategic treatments.

Roads


Affected Environment

There are approximately 233 miles of system roads and trails within the Project Area, the majority of these are paved arterial roads.  It is important to recognize that there is an extensive network of nonsystem roads and trails throughout the area that are not mapped or delineated in existing databases.  Private travel routes, OHV roads, high-clearance vehicle roads, bike trails, and unauthorized, user created trails account for many of the nonsystem travel-ways.

The existing system road and trail density within the James Creek Project Area is approximately 6.1 miles per square mile which includes roads closed to public use.  Open system road and trail density is approximately 3.9 miles per square mile according to the inventoried road database for the ARNFPNG.

The Boulder Ranger District developed a scope of recommendations to focus on the roads analysis portion of fuels planning.  As the specialists look at the inventoried roads, recommendations on the future of roads are based on risk factors to the resources such as resource damage, user conflicts, user/neighbor conflict, safety, multiple routes to the same destination, long term maintenance approach, and potential long term management of treatment units.  

There are several system roads (Table 3.3) that have been identified, based on the above risk factors, that would be brought up to their appropriate maintenance level as a minimum to reduce the risk factors of the road.  Some of these roads may also be recommended for decommissioning a portion or the entire road after project completion.  See the Roads Analysis Report for more details on specific recommendations. 


Table 3.3:  Forest Road Number and Common Name

	Forest Road Number & Common Name

	H252.1B
Glacier View Ranch PLS

	H227.1
Rock Lake

	254.1              Cannon Mountain

	254.1C
Cannon Mountain Spur

	254.1G
Cannon Mountain Spur

	297.1

Long Gulch

	370.1

Spring Gulch

	374.1B
Burnt Mountain West

	509.1A
Walker Mountain

	513.1

Jim Creek

	513.1A
Jim Creek Loop


Environmental Consequences

Direct and Indirect Effects for All Action Alternatives

The direct effects on the road system would be generally the same under all three of the action alternatives.  Use would increase from fuel reduction implementation on all roads used for this project. Road maintenance would be performed as result fuel reduction service contract requirements.  Ditches, cross-drains, culverts, and road surfaces would be serviced and repaired on all roads that would be used for contracts requiring mechanical equipment.  Vegetation encroaching on the roadway would be removed and hazard trees would be felled.

Vegetation management may increase the potential for off-road use and the creation of new routes by motorized users by reducing impeding vegetation.  This in turn affects the soils and water resource by motorized use on locations that would cause unacceptable resource damage.  Wildlife would be impacted by motor vehicle use in effective habitat areas.  Motorized access to dispersed camping area may be limited.  Road obliterations, closures, maintenance, and reconstruction would reduce erosion, dust production and impacts to riparian areas and wildlife habitats.  Human caused wildfire ignition potential would be concentrated along main travel routes. 

The indirect effects of increased traffic on roads being used for fuel reduction implementation would increase the chance of vehicle encounters.  Vehicle encounters are infrequent, and the low-standard roads in the analysis area are low-speed, native –surface roads on which collisions rarely occur.  Use on some of the secondary roads would increase substantially on a temporary basis, but the majority of the traffic would be a result of the fuel reduction implementation.  Signs would be posted on the secondary roads notifying the public of operations.  The increase in traffic on secondary roads would last from one to several weeks on any given road.  The main roads would see increased traffic a few months per year for up to five years.  The chance for accidents on native-surface roads should decrease as a result of the maintenance that would be required prior to using any road for fuel reduction efforts.

Maintenance and repair of road surfaces and drainage structures would channel run-off water to the extent possible on to areas that were originally identified to handle the run-off, away from watercourses.  If the existing condition of a road or roads is such that sediment is leaving the roads and entering streams, road maintenance may result in a local increase in water quality.  The effects of road maintenance activities would last from one to several years, depending on the location of the maintenance or repair and how much use the road gets during, and immediately after, a rain event.

The removal of roadside vegetation and hazard trees would increase sight distance and traveler safety.  Roadside vegetation would gradually return and some roadside trees would develop into potential hazards.  

Possible long-term positive effects are possible through increased accessibility to different recreation settings, increased interpretive opportunities and reconstruction of existing roads.
Cumulatively, road maintenance associated with the action alternatives would result in a safer driving experience for the recreational traveler, in spite of a period of increased traffic due to fuel reduction project implementation.  The maintenance of roads associated with fuel reduction implementation would reduce water quality degradation developing from deferred maintenance of the road system.   

Direct and Indirect Effects of Alternative B, No Action

The direct effect of the no-action alternative would be road maintenance continuing at the current level in the James Creek Project Area.  Road relocation, closure, or construction would not occur in the area.   There would be no effects to the existing transportation system, no changes to existing road density, and no impacts from the existing system.  Motorized access to dispersed recreation sites would not change leaving all travel routes open rather than obliterating or closing them.  This would continue to cause erosion and sedimentation with changes to aquatic flora and fauna.  Road maintenance would continue to be deferred unless a situation developed that required immediate attention.  

The indirect effects of not maintaining secondary roads would be accelerated deterioration of the road surface and drainage structures.  Vegetation would continue to encroach on roadsides and the number of hazard trees would increase over time.  Some roads would gradually vegetate and return to a forested condition.  The longer maintenance is deferred, and as road use increases, the roads being used would eventually reach a point where costly reconstruction would be necessary to protect resources at risk.

The cumulative effects of no action would be little change to the road surfaces, drainage structures, and roadside vegetation.  The roads that continue to be used, where maintenance continues to be deferred, would deteriorate, potentially degrading water and air quality.  The occasional unused road would vegetate and returns the land to its former function of growing vegetation.  As a result of deferring maintenance on a substantial portion of the road system within the analysis area, the road system as a whole would be less safe for users. 

Scenery

Affected Environment

Scenic Integrity and Scenic Sustainability (Landscape Character)
The suppression of natural fire cycles, past logging and natural disturbance (including fire, insects and diseases) has had the greatest influence on existing vegetative patterns in the James Creek Project Area (JCLA, 2002.)   Scenic views include gently sloping grassy meadows, clumps of Douglas-fir, aspen stands, even-aged stands of lodgepole pine, and even-textured ponderosa pine stands at higher elevations and ridgelines. Forested stands are often interrupted with large grassy or rocky natural-appearing openings at mid elevations. These remnant rocky openings are the dominant attribute of this area.  Openings (both rocky and grassy) as well as aspen stands are scenic values at risk in the current landscape. 

The existing management direction for the Arapaho and Roosevelt National Forests is based on the Visual Management System (VMS).  Visual Quality Objectives (VQOs) have been mapped for the Forest and provide current scenery management direction for the James Creek Project Area.  Generally, the entire Project Area is to be managed to provide moderate to high scenic quality by managing for Preservation, Retention, and Partial Retention Visual Quality Objectives.

· Preservation:  Management activities, except for very low visual-impact recreation facilities, are prohibited. 

· Retention:  Management activities would be conducted in such a way that they are completely subordinate to the character of the landscape and are not evident to the casual Forest visitor. 

· Partial Retention:  Management activities would be conducted in such a way that they are subordinate to the character of the landscape. 

The terms that are used above to describe scenic quality are from the original VMS.  The crosswalk below will assist in making the transition from the old terms to the new terms used in the Scenery Management System.

Table 3.4. Crosswalk to Scenery Management System

VQO


Existing Scenic Condition
Scenic Integrity

Preservation

Unaltered



Very High 

Retention

Appears Unaltered


High 

Partial Retention
Slightly Altered


Moderate 

Environmental Consequences

Direct and Indirect Effects for All Action Alternatives

Under Alternative A the proposed treatments are expected to bring the existing landscape character to a desired future state that is a predominantly natural-appearing forest with scenic quality that has long-term sustainability.  

Prescribed fire and thinning, both hand and mechanical would ultimately increase natural-appearing openings that once dominated the landscape.  In addition, removal of undesired tree species would ensure that meadows and aspen would continue to thrive in the James Creek Geographic Area. 

Mechanical thinning and patch cuts would result in direct effects to scenic quality, including visible slash piles, log decks, equipment staging areas, and tree stumps.   Manual thinning of conifers would result in the formation of temporary slash piles, and tree stumps.  These effects are unavoidable during the implementation phase, and except for tree stumps, would be short term (about one to three years.)

Mechanical thinning would also enlarge existing openings and create new openings.  In some areas, created openings would expose natural rock outcrops. This treatment type would actually mimic the natural-appearing openings that currently exist in many of these areas. 

In some units, particularly those along the Gold Lake Road, thinning would add visual depth, and diversity to the existing stands.

Ridge fuelbreaks would create new openings along ridgelines.  Although, the fuelbreaks would be evident in the landscape, they would have low visual impact because they would follow the directional emphasis of natural edge lines - the ridges. Also, most units would be viewed in the middleground distance zone.  In two or three growing seasons, grass and small plant species would cover the exposed ground.

Patch cuts would enlarge existing openings and create new openings.  In some areas, created openings would expose natural rock outcrops. Although, patch cuts would be evident in the landscape, their form and line would be repeated at the same scale as the natural openings common in this area.  By feathering edges to minimize line contrast the potential for windthrow would increase.  In two or three growing seasons, grass and small plant species would cover the exposed ground. 

In all prescribed fire units, direct effects to the scenic quality would be anticipated due to the blackened ground, and in some areas due to clumps of blackened tree trunks and branches.  These trees would stand for ten years or more until they are weakened by decay and they fall. To some Forest visitors, particularly in foreground distance zones, the clumps of blackened tree trunks would be more visible, and would contrast with the surrounding landscape, especially during the winter when the snow is on the ground. 

Though some blackened areas would appear in the foreground, the burned clumps would not dominate the landscape. In most areas, grass, forbs and small aspen saplings would replace the blackened ground within two or three growing seasons.
The landscape’s character and scenic views would also be temporarily changed when hand lines disturb soil and vegetation.  These lines, created to control prescribed fire, would be visible and would introduce contrasting line in the landscape. 

With Alternative A, new temporary roads would also be constructed.  These roads would create temporary visible lines that are not natural appearing and often include visible cut slopes and scarring that may detract from the overall scenic quality for about three to five years. However, scenery mitigation measures (Appendix A) would alleviate these types of short-term disturbances and negative effects.  

For all units, with design measures and mitigations in place, the direct effects to scenic integrity would be minimal, maintaining moderate to high scenic integrity.  Indirect effects would show improvement to the scenic integrity and move the treated areas toward a more sustainable, fire resilient Forest landscape

Additionally, indirect effects from treatment would affect residents and recreation users as well.  For example, treatment activity may impact the unauthorized, user created paths generally established by nearby residents, in certain areas of the Project Area. 

For Alternatives C the effects to the scenery resource are the same as described above in Alternative A.  This alternative also moves the effected landscape to a more sustainable, and fire resilient forest.

For Alternative D the elimination of new road construction and several proposed thinning units in foreground areas would discourage off-highway vehicle use and dispersed recreation use and access.  All other effects are the same as described above in the Proposed Action.

Direct and Indirect Effects of Alternative B, No Action

In its current state and without treatment, the project area, over time, would lose more of its valued and desired landscape character attributes; conifers would encroach further into rocky natural-appearing openings, and aspen meadows. 

Under the no-action alternative, scenic integrity would remain moderate to high.  The indirect effect to the scenic integrity would be lower as landscape character attributes are affected by existing trends in the Project Area

Further, as stand density increases, the landscape would eventually move further from a sustainable forest, and increase the risk of events such as insect and disease epidemics or crown fire. Scenic sustainability would be lowered. 

The suppression of natural fire has increased the risk of losing natural openings to encroachment by conifers.  A comparison of aerial photos provides an illustration of this risk. A photo taken on September 15, 1956 shows larger openings, while the photo of the same area dated September 9, 2001 shows the establishment and growth of conifers in these areas.  If this trend continues, the large natural-appearing scenic openings would eventually be replaced with dense even-textured ponderosa pine stands with very little variety or interest, resulting in a lower scenic integrity and sustainability. 

Aspen are also threatened in areas of the Project Area as lodgepole pine continues to regenerate, grow and encroach on aspen clones. Again, these risks to the scenic integrity are due to the suppression of natural fire cycles. Aerial photos taken on September 15 1956 show larger aspen stands in this area while more current photos dated August 10, 2000 showing the same stands but, smaller. If this trend continues, the much-desired aspen stands eventually would be replaced with dense lodgepole pine stands with very little variety and interest.  The scenic integrity and scenic sustainability would then be lower.
The impacts to scenery from a crown fire would be much greater than a prescribed burn.  Such a fire would not produce natural-appearing mosaic patterns that would have occurred historically if fire were not suppressed.  Instead, an unplanned fire would create large areas of blackened ground and scorched standing tree trunks and branches. Additionally, results of an uncontrolled fire would most likely be visible from many locations of the project area.  Scenic values would be lost. 

Crown fire also requires the use of emergency fire suppression actions, including fire lines and fire retardants. The location of fire lines could leave lasting, unnatural appearing scars on the landscape, much worse and far more visible than temporary hand lines made for prescribed fire efforts.  Fire suppression actions would further degrade the scenic integrity of the Project Area.

In the short-term, residents in the Project Area would be contented if the scenery remained unaltered. However, they must live with the fact that a large crown fire is a real threat if no preventative action is taken. Such a fire could result in the loss of property value, related financial losses, impacted views, and reduction in local business and tourism, and reduce quality of life along with other repercussions.  

Cumulative Effects

Under the action alternatives, over time, thinning and prescribed burning would have created a natural mosaic pattern in many areas of the Forest, with more rocky natural-appearing openings and a diverse small plant understory. Other new openings would have aspen growing in them. Overall, the landscape would have an increase in hardwood diversity and distribution in the Project Area.

The scenic integrity and sustainability of the treated areas would increase from moderate to high and very high scenic integrity and increase from moderate to high scenic sustainability in these areas in the Project Area.

Recreation

Affected Environment

Recreation Opportunity Spectrum 

The Forest Plan identified five classifications of recreation experience in the James Creek Project Area. The classifications are based on the Recreation Opportunity Spectrum (ROS), an inventory system that recognizes the quality aspects of recreation experience. The project area includes the following:

Rural (R) – 15,330 acres. An area that is characterized by a substantially modified natural environment. Sights and sounds of humans are readily evident and interaction between users is often moderate to high.

Road Natural (RN) – 7,899 acres. An area that is characterized by a predominantly natural-appearing environment with moderate to heavy evidence of the sights and sounds of humans.

Semi-Primitive Motorized (SPM) – 8,591 acres. An area that is characterized by a predominantly natural or natural-appearing environment of moderate to large size. Motorized use is permitted in the area.

Semi-Primitive Non-Motorized (SPNM) – 1,591 acres. An area that is characterized by a predominately natural or natural-appearing environment of moderate to large size. User interaction is low but there may be evidence of other users. 

Primitive (P) – 5,386 acres. An area is characterized by essentially unmodified natural environment of fairly large size. Interaction between users is low and evidence of other users is minimal.

Recreation Use

Today, the James Creek Project Area continues to provide a variety of recreational opportunities in a wide range of landscape settings. Certain areas are developed recreation sites designated for activities while others within the JCPA use the natural landscape as part of its recreational enjoyment. Generally, activities include hiking, biking, horseback riding, camping, rock climbing, target shooting, fishing, hunting, viewing scenery, off-highway vehicle (OHV) travel and winter use.  

Trails and Roads

Three developed recreation sites are found within the JCPA: The Ceran Saint Vrain Trail to Miller Rock 801, the Switzerland Trail FDR 327 (a road) and the South Saint Vrain Trail. Recreation season for the trails is 365 days long, and the peak season is the 110-day period between Memorial Day and Labor Day. The trails and road are located within the Rural, Roaded Natural and Semi-Primitive Non-Motorized Recreation Opportunity Spectrum (ROS) settings with hiking, mountain bikes, and horseback riding, fishing and dispersed camping, as the most popular activities. The Miller Rock area is also a destination for OHV users.

The Ceran Saint Vrain Trail to Miller Rock is three miles one-way and follows the Ceran St. Vrain Creek. The trail leads to Miller Rock, which requires a steep climb to the top. According to the Boulder County Comprehensive Plan, Miller Rock, located on National Forest land, is a designated “Natural Landmark” and is a popular landscape feature, well known for its scenic views of the surrounding mountains. 

The Ceran Saint Vrain Trail to Miller Rock is accessed from James Canyon Drive (County Road 94.) Use is heavy and exceeds capacity during weekends and holidays during the summer, with approximately 2,964 visits occurring during one summer in 2002. The trailhead includes a 12- to15-car parking lot.  

The Switzerland Trail runs along an old railroad bed that is 18.6 miles long. It can be accessed from the Peak-to-Peak Highway at the southwest end of the project area. About two miles of the trail is within the JCGA. This stretch, located north of Gold Hill Road, is less traveled because the trail disappears into a steep talus slope before it crosses Saw Mill Road. 

South Saint Vrain Trail is six miles long and follows the South Saint Vrain Creek. Open all year -with hiking, snowshoeing, cross-country skiing and dispersed camping as the most popular activities in this area.  Parking facilities are not available at the beginning of the trail; as a result, about 15 cars are seen parked along both sides of Beaver Reservoir Road (County Road 96) and on private property, during weekends and holidays in the summer and winter.  Major access to the trail is County Road 96.

Special Uses

One outfitter/guide, Peaceful Valley Ranch, operates under a special use permit in the JCPA.  Peaceful Valley Ranch is located in the northwest section of the Project Area and offers hiking, cross country skiing and hayrides. It also provides vehicle tours along Jim Creek and guided tours on horseback along the Ceran Saint Vrain Trail and Miller Rock Spur and on County Road 102J from Gold Lake Resort to Jamestown. Guests at the ranch also enjoy an annual cookout at the Ceran Saint Vrain Trailhead. 

Additionally, other visitor-oriented services provide developed recreation in and around the Project Area. For example, the Gold Lake Resort attracts fishing, canoeing and swimming enthusiasts, and Glacier View Ranch, about 45 minutes outside of Boulder, is open year-round and offers multiple recreational activities such as swimming, canoeing, horseback riding, mountain biking, nature hiking and many others.

These visitor-oriented services do not operate under special use permits. However, it appears that visitors use forested lands surrounding the resorts for many of their recreational pursuits. User created trails have become evident in and around Glacier View Ranch and Gold Lake Resort.  Most of these trails are located within the Rural and Semi-Primitive Motorized recreation settings.

Scenic Drives

The Project Area includes one of the most used recreation corridors on the District. According to the 2001 Average Annual Daily Traffic Counts, Peak-to-Peak Highway (State Highway 72) received more than 1,060 vehicles in 2001. In 2001, the James Canyon Drive (County Road 94) and Lefthand Canyon Drive (County Road 89) received 1,120 and 650, respectively. (See scenery and roads for more information). Most developed recreation opportunities in the Project Area are accessed from one of these three roads. 

Lefthand Canyon and James Canyon Drive are also popular bicyclist routes.  A three-foot-wide ‘bike shoulder’ is designated for bicycle use along each road.  The roads receive moderate to heavy use depending on the season.  A 1998, one-day survey counted 284 bicyclists using Lefthand Canyon Drive and 170 using James Canyon Drive during an 8-hour period on a weekend, summer day (Robinson, 2004).   Today, the number of cyclists using Lefthand Canyon is estimated to be over 320 per day during weekends in the summer.  

Dispersed Recreation/Undeveloped Recreation Areas

Several dispersed recreation activities occur in the Project Area. Most of the recreation use is concentrated in the Lefthand Canyon Off-Highway Vehicle Area (LCOHVA), and on 4-wheel drive roads surrounding the Gold Lake Resort and Jamestown. Most use occurs during summer weekends and holidays, with some winter use taking place in Lefthand Canyon. Most dispersed recreation use takes place in Rural, Roaded Natural and Semi-Primitive Motorized settings. 

Lefthand Canyon Off-Highway Vehicle Area

The Lefthand Canyon Off-Highway Vehicle Area is located in the southeast area of the Project Area and includes a large network of OHV trails. Located just ¼ mile off Lefthand Canyon Drive (County Road 89), the area serves as a popular setting for OHV use, target shooting, hunting and hiking. Use is considered heavy. A traffic counter located in the Lefthand Canyon area in January 2004 recorded 177 vehicles over a period of two weekends. 

Trails in the LCOHVA provide 4-wheel drivers and other OHV types with challenges that cannot be matched in other areas of the Boulder Ranger District. LCOHVA also provides opportunities for dirt bikers, trials bike riders, ATVs, rock-crawling vehicles and SUVs.  In previous years, the area was used for trials bike rider competitions (Rasmussen. 2004.)

One popular 4-wheel drive trail for OHV enthusiasts is Forest Service Road 286, a rocky, steep, off-camber hillside that is 3.9 miles long. The main trail leads to Fairview Peak - the highest point in the area. Fairview Peak is also a destination for many who hike in the area. It is one of the highest peaks in the JGPA, offering panoramic views of Boulder and the surrounding mountains. It is also a popular area for elk hunting.

Traditionally, LCOHVA has always received a high number of visitors to the area and there are often conflicts among users. As a result, some traditional users of the area have been displaced, such as mountain bikers and horseback riders (Rasmussen, 2004).

The Jamestown Loop

This area is located south of Jamestown. Several popular 4-wheel drive trails spur off of this major loop.  OHV use, hiking, mountain bikes, horseback riding, fishing, dispersed camping and target shooting are the most popular activities in this area.  

The Jamestown Loop is 8.9 miles long, beginning at Spring Gulch Road (County Road 102J) and moving to FS 509 and FS 331. County Road 102J parallels James Creek, climbs steeply for about 4.0 miles, and as the road levels out, it reaches FS 509 (moderate difficulty for OHV users).  Other spurs lead to the Gold Lake Resort, the town of Ward, or loop back to Jamestown on FS 509.

Gillespie Gulch (FS 509) is a difficult, challenging trail for OHV users. Several spur roads take off from this road as it loops back to Jamestown. 

Nugget Hill, located east of Gillespie Gulch, is another popular destination for OHV users. Major access is from Lefthand Canyon Drive (County Road 106.) 

Other public access routes for dispersed motorized and non-motorized activities in this area include FS 2128, CR 83E, FS 287, FS 2025, CR87, CR 87J and CR100J.  Major access into this vicinity is from County Road 94.

The high concentration of 4-wheel drivers using County Road 102J has had a negative affect on the riparian environment. The Gold Lake Road (County Road 102J) served as an extremely popular 4-wheel drive trail until the Boulder County Commissioners closed it to motorized use in 1999. As a result of the closure, more OHV enthusiasts are using the Gillespie Gulch Trail and the spurs that intersect with this trail.

South Saint Vrain Canyon

The South Saint Vrain Canyon is located east of Peak-to-Peak Highway (State Highway 7) along the west boundary of the Project Area. It is very steep; with dissected exposed rock cliffs that rise above the South Saint Vrain Creek.  This area receives many visitors each month during the spring and summer months, with some visitation occurring in the winter.

Hundreds of rock-climbing opportunities are accessed from State Highways 72 and 7.  Over 15 major rock formations offering dozens of individual climbing destinations are located within the Project Area.  A popular rock climbing area as early as the 1950s (Pietrykowski, 2004) includes the Piz Badille along State Highway 72, and Spire Rock, BS Rock, the Wailing Rock, Little Ogre, Trojan Bunny Buttress, and Leatherface along the eastside of State Highway 7.  

Fishing occurs in the South St. Vrain Creek, which is accessed from various sections along State Highway 7. However, most fishing and hunting opportunities are located west and south of State Highway 7 and 72, respectively, outside the project area.

Environmental Consequences

Direct and Indirect Effects for all Action Alternatives

The proposed treatments under Alternative A are expected to meet the Forest Plan direction, goals, and standards and guidelines for recreation use in the Project Area.  Meanwhile, recreation users would experience some short-term effects to the quality of their experience. 

During treatment activity, trucks and equipment would be traveling on forest roads and would be seen by forest visitors and recreationists.   Noise from equipment would be present during fuel treatment activities from equipment, such as chainsaws, chippers, skidders, or feller bunchers.  Vehicles and equipment would possibly be seen and/or heard by nearby residents and recreationists near the treatment units.   

In Semi-Primitive Motorized, Roaded Natural and Rural recreation settings, forest visitors and recreationists would experience higher levels of noise when compared to more remote or primitive recreation settings. These affects would be short term.

The smoke from prescribed fires would impact visibility and visitor enjoyment in some localized areas near the project. These effects would be temporary (see air quality section for more specific information.)
Mechanical thinning and patch cuts would enlarge existing openings and create several new openings in the forest.  Opening up stands in foreground areas along popular travel routes, such as Gold Lake Road would potentially lead to illegal access by both non-motorized and motorized recreation users, possibly resulting in an increase in new user created trails on both public and private land.

While the project proposes new and existing roads to be constructed and upgraded, they would be temporary, and either gated or obliterated.  Until they are closed, they may be used for dispersed recreation use into the area, although this is not the intent.  Temporary roads used for access to treatment units would not be open to public use.

Improved existing roads may encourage increased motorized recreational use and discourage non-motorized recreation opportunities.  Visitors, who used these roads because they were less developed, would be affected, including those who like to mountain bike, horseback ride, hike, and view wildlife.  These types of users would find other areas on the Forest to enjoy their activities. 

Over the years, horseback riders, hikers and bikers have created miles user-created trails in the Project Area.  Many of these unauthorized trails lead through proposed treatment areas, and would be impacted by fuels activities.  However, user created trails are not authorized, and would not be restored after treatment. 

Under Alternative C, the effects to the recreation resource are the same as described above for Alternative A except for the smoke from burn piles, wood smoke would be reduced substantially in the Project Area. 

Under Alternative D, the elimination of new road construction and several proposed thinning units would discourage off-highway vehicle use and access into these areas.

Direct and Indirect Effects of Alternative B, No Action
Under the no-action alternative, stand density would continue to increase, as would the risk of events such as insect and disease epidemics or wildfire. The “scars” left by a large wildfire fire would have direct and indirect effects on recreation acceptability.  Such a fire would create large areas of blackened ground with scorched trees and dead standing tree trunks. The results of an uncontrolled fire would most likely be visible from many locations of the project area.  Scenic values would be lost and recreational acceptability of the area would be lowered. 

The effects from a large crown fire on recreation would include tree-fall, and loose rocks that may be long-term safety hazards to recreationists.  Additionally, indirect effects from a large crown fire would also affect recreation users as roads and trails may be closed due to fire. 

Under the no-action alternative, there would be no new opportunities for increased access and use from forest visitors. Eventually, as the recreating population increases, the demand for new roads or trails for motorized and non-motorized recreation use would exceed the supply.  This would result in a proliferation of new user-created trails and access problems.
Cumulative Effects

Over time, recreationists would be affected by the extent of new and existing road construction, access to roads and trails including user-created trails, and the timing of management activities in certain areas of the JCPA. 

Treatment activities would result in the displacement of recreationists in certain parts of the JCPA.  Upgraded existing roads would possibly affect horseback riders, hikers and bikers who have used these roads because they were not maintained and less developed.  These types of users would most likely look elsewhere to experience the same setting, i.e., a low standard road. 

In the Lefthand Canyon Off-Highway Vehicle Area, many recreation users may be displaced by current and future road closures, including those who hike and/or camp in the area, and motorized recreational users, such as the OHV users who want to 4-wheel drive to Fairview Peak. These recreation users would look elsewhere to enjoy their sport, such as, closed roads, illegally accessing public or private lands, or other areas of the JCPA.  OHV use would possibly increase in nearby areas such as Nugget Hill, the Gillespie Gulch Trail, the Miller Rock area, the Switzerland Trail, Mount Alto and the spurs that intersect with these trails.  

OHV use and potential conflicts would likely continue into the future as the demand for motorized access to Colorado’s mountain landscapes continues.  In Colorado, according to the Statewide Comprehensive Outdoor Recreation Plan (SCORP) 2003, OHV use registrations have increased 223% from 1995 to 2003.

Additionally, the development of private lands in the JCPA would possibly increase the number of recreationists who use these lands for recreation and to access the Forest. Increased use and demand for quality recreation experiences would possibly result in access issues between Forest users and private property owners. This pressure may result in the increased demand on existing recreation facilities and new access to remote areas.

Cultural Resources

Affected Environment

There have been 22 previous cultural resource inventories in the James Creek Project Area.  As a result, 72 sites have been recorded, 66 of which are historic sites, and six that are prehistoric Native American sites.  The historic sites consist mostly of mining features such as adits, prospecting pits, and shafts.  Other historic sites include the town of Jamestown, the Ingersol quarry site, and a number of remains of homesteads related to mining and agriculture.  Three of the prehistoric Native American sites are considered “isolated finds” and consist of a few pieces of stone debris resulting from tool production and one projectile point.  The three remaining prehistoric sites consist of pieces of stone debris resulting from tool production, and a number of grinding stones.  In addition to archaeological sites, there are two natural landmarks within the visual range of the proposed project: Miller Rock and Barking Dog rock formation.  No site that is considered eligible for the National Register of Historic Places (NRHP) would be adversely affected by the proposed activities.

Environmental Consequences

Direct and Indirect Effects for all Action Alternatives

Under these alternatives, several historic and prehistoric sites would be impacted. Primary impacts to prehistoric cultural resources include the displacement, alteration, and destruction of surficial artifacts and cultural features, as well as disturbance to site soil deposition through mechanical ground disturbance with heavy equipment.  Impacts to historic sites include the destruction of wooden structures and organic materials by means of fire, machinery or tree felling and the displacement and alteration of metal and glass surficial artifacts.  Road construction and obliteration may disturb subsurface cultural deposits or earthen features.  

According to the 2001 revised regulations [36 CFR 800.4(d)(1)] for Section 106 of the National Historic Preservation Act (16 U.S.C. 470f), sites considered not eligible to the NRHP may be directly affected once adequately recorded and evaluated, and concurrence is received from the State Historic Preservation Office (SHPO) regarding NRHP eligibility.  NRHP sites that are listed, eligible, or have not been adequately evaluated would be avoided in order to prevent potential adverse effects to cultural resources.  If subsequent surveys uncover eligible sites or if an Indian Tribe identifies sites that are of cultural significance, these sites would also be avoided.

A number of private and county designated historic sites within the project area fall within close proximity to prescribed fire treatments and could be affected by treatments.  A review of privately held sites was made due to the nature of prescribed burns and the possibility of impact extending beyond prescribed plans.  Existing linear features or landforms that would limit the possibility of a wildfire delineate the prescribed burn areas.  In addition, there are no eligible or unevaluated sites near these proposed treatment areas.  Consequently, the potential effects of the prescribed treatments are not likely to adversely impact any historic properties.  

Vegetation removal has to potential to indirectly impact cultural resources by increasing surface soil erosion.  Exposure of subsurface cultural deposits could result in artifact displacement and deterioration of delicate organic materials.  Exposure could also result in increased potential for vandalism of sites.  However, removal of dead timber would reduce the potential for crown fire, limiting the possibility of site destruction and alteration within and around the proposed treatment units.

Cumulative Effects for all Action Alternatives

Archaeological sites are non-renewable resources that are being lost with an increasing frequency to alteration or destruction.  The accumulated loss of numerous individual cultural resources has the potential to limit our understanding of broader patterns of human history essential to the overall knowledge of our national cultural heritage.  The proposed activities have the potential to impact individual cultural resources with various vegetation treatments.  

Direct and Indirect Effects of Alternative B, No Action

Under this alternative no treatments would occur.  This alternative would have no immediate effect on significant cultural resources.  No mitigation or monitoring activities would be necessary.

Cumulative Effects of Alternative B, No Action

Archaeological sites are non-renewable resources that are being lost with an increasing frequency to alteration or destruction.  The failure to reduce the continuous accumulation of deadwood in the project area could subject an unknown number of undiscovered cultural resources to potentially destructive wildfires, thus reducing their contribution to the overall knowledge of our cultural heritage.

Air Quality

Affected Environment

The Front Range Airshed includes the majority of the Arapaho and Roosevelt National Forests and all of the Pawnee National Grassland.  Elevations in this airshed range from 5,000 to 14,000 feet above sea level at the Continental Divide. The Front Range Airshed includes Boulder, Weld, Denver, Jefferson, Douglas, Arapaho, Adams and Broomfield Counties.  The nearest air-quality Class I and Class II Areas most likely to be affected by the actions of this project are Rocky Mountain National Park and Indian Peaks Wilderness, respectively.  Niwot Ridge Biosphere Reserve is located less than five miles directly southwest of the project boundary.  

There are several visual and road corridors within the project overlooking Indian Peaks Wilderness or the eastern plains. The most important ones are State Highways 72 and 7 (Peak-to-Peak Scenic Biway), County Road 94 through Jamestown, County Road 102 through Ward, County Road 52 through Gold Hill, and the Switzerland Trail. Major cities in the Front Range Airshed include Denver, Colorado Springs, Boulder and Fort Collins.  The receptors identified in this analysis were small towns (Ward, Jamestown, and Gold Hill) immediately adjacent to or within the project area.

In this analysis, the visual corridors, Niwot Biosphere Reserve and the Class I and II Areas mentioned above were either excluded or associated with one of the receptors.  Since impacts from air emissions were so localized, they were not projected to impact those areas.  Impacts to the Class I and II Areas, Niwot Biosphere Reserve, and the Peak-to-Peak Scenic Biway can be attributed to impacts to Ward.  Impacts to County Road 52 can be attributed to impacts to Gold Hill, though localized impacts to this road will be stronger than to Gold Hill.  Impacts to County Road 94 can be associated with impacts to Jamestown, though it is expected the road will have stronger localized effects on it than to Jamestown.  Impacts to County Road 102 can be associated with impacts to either Gold Hill or Ward.

Topographic and Climatic Influences

Topography and weather patterns determine the extent to which airborne particulate matter accumulates within the Front Range Airshed.  One of the more critical elements relating to emissions is wind.  The prevailing winds are variable but are primarily from the west with southerly influences during El Niño/La Niña events.  Because the area is mountainous, topographic features affect the heating and cooling of the air masses that cause localized rising and falling of air.  Temperature inversions may occur at any time of the year, but are more common during the winter months in canyons.  During inversions, emissions can be trapped in a layer of cold surface air until the air is warmed and the inversion breaks.

Nonattainment/Attainment Maintenance Designation

The James Creek Project Area is designated as an attainment area for five out of six National Ambient Air Quality Standards criteria pollutants.  This means that Boulder County currently meets National Ambient Air Quality Standards (NAAQS).  Other counties to the east of the project boundary are in attainment areas for PM10, and ozone emissions include:  Denver, Douglas and Jefferson.  

As of April 15, 2004, national ozone standards were changed by the EPA from 1-Hour to 8-Hour. Until the EPA can implement the new 8-Hour Ozone Standards, the Front Range Airshed counties, which include Adams, Arapahoe, Boulder, Broomfield, Denver, Douglas, Jefferson and portions of Larimer and Weld, were designated as Nonattainment Deferred.  The maximum attainment date set for these counties by the EPA is December, 2007.

The de minimis level is 100 tons for PM10 non-attainment areas (USDI and USDA Forest Service, 2001).  The PM10 de minimis level is the amount of PM10 that can be emitted from one contiguous site.  A full conformity analysis would be needed if the predicted annual PM10 emissions produced from this project exceeded 100 tons annually.  The estimates provided in this analysis are based on maximum annual emissions possible with treatment.  Since market values of small diameter wood products are variable and there were recent additions of local energy plants that depend on wood products, it is likely that less slash would be piled and burned than this analysis predicts.  These conditions, therefore, make it very likely that emissions in this analysis are overestimated.  Since the project area is within an attainment area and individual burn projects will be modeled and analyzed for smoke management pursuant to Colorado State Regulation 9, full conformity with Federal Air Quality Standards is anticipated.

Air Quality/Pollution in the Front Range Airshed

The EPA’s Air Quality Index (AQI) generally rates air quality in the vicinity of the Project Area as “good.”  The AQI is a system for measuring and rating pollution levels for five of the six “criteria” pollutants regulated under the Clean Air Act.  Criteria pollutants included in the PSI are total suspended particulate matter, sulfur dioxide, carbon monoxide, oxides of nitrogen, and volatile organic compounds; lead is the single criteria pollutant not included in the AQI.  The AQI range is from “good to unhealthful.”  The EPA determines the index value on a daily basis for each of the measured pollutants.  Table 3.5 displays the index values that have been recorded for Boulder County.

Table 3.5:  Pollutions Standard Index (PSI) for Boulder County

	Year
	Number of Days

	
	Good
	Moderate
	Unhealthful for sensitive receptors
	Unhealthy

	2003
	311
	52
	2
	0

	2002
	321
	43
	1
	0

	2001
	330
	34
	1
	0

	2000
	326
	40
	0
	0


Taken from:  EPA 2002 AIRData,  http://www.epa.gov/air/data/monaqi.html
The Front Range airshed has existing air quality impacts and potential for further impacts from pollutants such as sulfur dioxides, oxides of nitrogen, particulate matter and ozone.  Many of the documented impacts are associated with external sources (those outside Forest boundaries and jurisdiction).  Major mobile and area sources from the Fort Collins, Denver and Colorado Springs areas include emissions from vehicles and eleven large power plants.  Other local area sources include urbanization and associated use of wood burning fireplaces.

Current Air Quality Monitoring

Colorado’s Air Pollution Control Division measures ambient air quality throughout the state with a network of pollution monitors.  There are several monitors within 100 kilometers of the Project Area.   Monitoring data from the EPA 2003 AIR Data summaries indicate that PM10 annual averages are well below the EPA Standard of 50 micrograms per cubic meter.  The general trend shows that PM10  levels have been decreasing over the last six years for Boulder County.  Figure 3.3 displays the annual mean concentrations of PM10 for Boulder County from 1998-2003.
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Figure3.3: Annual Mean Concentrations of PM10 for Boulder County (1998-2003)

Taken from:  http://www.epa.gov/air/data/monaqi.html
Environmental Consequences

The direct and indirect effect of the proposed project is based on predicted smoke emissions for each action alternative.  The Simple Approach Smoke Estimation Model 4.0 (SASEM) (USDI-BLM, 1993) was used to predict emissions.  This is the same smoke modeling program the State of Colorado requires for smoke permit applications.  Modeling fire emissions and dispersions to predict compliance with the NAAQS is a difficult and complex process, and is subject to a variety of uncertainties in the choice of input data and assumptions. 

Table 3.6 provides a summary of emissions based on maximum estimated annual acreage treated in each alternative.  PM10 and PM2.5 emissions estimates for pile burning treatments were modeled based on recent Boulder Ranger District acreage treated and biomass burned from those acres.  Volumes of piles were estimated to be 360 ft3 for hand and mechanical piles and 2000 ft3 for landing piles.  Modeled burn times lasted for duration of four hours for hand and mechanical piles and eight hours for landing piles, using National Fire Danger Rating System (NFDRS) Fuel Models I and K.  The assumption was made that implementation of pile burning would be spread out over a course of five years, yielding approximately 1,000 to 1,300 acres treated annually, with regards to whether piles were generated by manual or mechanical treatments. Emissions for burn piles for every alternative may be over-estimated since it was assumed in this analysis that 100% of all slash generated for every acre treated would be burned in a landing pile.  These estimations, therefore, do not take into account the percentage of slash that may be chipped, masticated, lopped and scattered or piled and retained for other resource benefits.  It is likely that 15-25% of slash generated may receive some other slash treatment other than piling and burning as mentioned in Chapter 2.
Table 3.6: Comparison of Estimated PM10 Emissions Annually by Alternative

	Alternative
	
	Hand Pile Burning
	Mechanical Pile Burning
	Broadcast Burn

	
	Total Acres Treated
	Estimated Annual Tons of PM10 & PM2.5
	Estimated Annual Tons of PM10 & PM2.5
	Total Burn Acres
	Estimated Annual Tons of PM10 & PM2.5
	Annual Compliance with NAAQS

	Alternative A: 

Proposed Action
	6474
	64.8 & 54.8
	397.3 & 335.6
	1560
	46.9 & 39.7
	Yes

	Alternative B:  No Action
	0
	0
	0
	0
	0
	NA

	Alternative C
	5435
	80.9 & 68.4
	432.2 & 365.2
	0
	0
	Yes

	Alternative D
	4746
	64.8 & 54.8
	191.5 & 161.8
	1502
	44.1 & 37.3
	Yes


Broadcast burn estimates were based on averaged fuel accumulation field data sampled from project area burn units using NFDRS Fuel Models U, C, G, and H over a burning time of eight hours across 100% of every prescribed fire and secondary prescribed fire unit.  These estimates of emissions are based on the assumption that all areas proposed for broadcast burning would have continuous fuels across flat terrain.  Therefore, the influence of topography, localized winds, natural variation in fuels and other factors influencing smoke production and dispersal are not predicted in this analysis.  It is not possible to model how much influence pre-burning treatments, for instance hand thinning along burn unit boundaries, may have on smoke emissions.  These estimates may represent the high end of the possible emissions released for each alternative because of these assumptions.  Overall, actual emissions would likely be less than these estimates because there are natural variations in the topography and landscape such as openings, areas of light fuels, and areas that are not targeted to be burned but remain within the fire unit boundary.
Direct and Indirect Effects of Alternative A, Proposed Action 

Mechanically created slash piles would be generated and burned for approximately 3,159 acres of treatment and manually created slash piles would be generated and burned for 1,864 acres of treatment in Alternative A.  Approximately 1,451 acres of prescribed burning would occur in this alternative as well.  Based on the SASEM computer model, an estimated total of 509 tons of PM10 and 430 tons of PM2.5 could be released annually based on the same assumptions discussed earlier.  These burns are likely to be implemented over a five year period.  

According to the SASEM model, no violations of PM10 or PM2.5   annual allowances are expected; therefore, no violation of the annual NAAQS is anticipated.   Emissions within a 24 hour period following implementation, may cause temporary irritation or respiratory problems to smoke sensitive persons, however if the number of burning days per year is 20 or less.  However, since no annual violations are predicted, this would also indicate health hazards are unlikely.  Although no impacts to identified receptors are expected based on SASEM model outputs, this alternative is expected to have a moderate impact on the airshed relative to the other action alternatives.   

Direct and Indirect Effects of Alternative B, No Action

There would be no direct or indirect effects on air quality or human health under the No Action Alternative due to management actions.  Impacts from dust, vehicle emissions and other sources would not change from current conditions. 

A potential wildfire anywhere within the Front Range Airshed, however, would have a direct and indirect effect on air quality under the No Action Alternative.  Potential wildfires occurring are expected to range from manageable to unmanageable depending on a number of factors, but most importantly on weather trends.  Under severe summer burning conditions, a wildfire similar to those seen in other stands exhibiting similar fuel loadings within the Front Range Airshed could occur within the project area within the next decade.  A large wildfire has the potential to emit large amounts of smoke that could remain in the local airshed for a few days to several weeks, depending on the size and intensity of the fire.  This smoke could occur when dispersion is poor and would likely produce larger amounts of smoke and particulate matter, and last longer than prescribed fires.  The Overland, Hi Meadow, Buffalo Creek, and Hayman fires provide local examples of smoke effects from wildfire.  These wildfires consumed from 10,000 to 137,000 acres of forest vegetation.  Based on SASEM modeling, the resultant emissions from a wildfire of these sizes could release from 15,646 to over 15,838 tons of PM10 and between 13,234 to 13,401 tons of PM2.5 over a period of just a few days.  

Direct and Indirect Effects of Alternative C

This alternative was designed to address the public concern for effects relating to the risk of escaped prescribed fires from broadcast burning.  In this Alternative, all prescribed fire units were dropped, therefore yielding smoke emissions only from pile burning.  Mechanically created slash piles would be generated and burned for approximately 3,136 acres of treatment and manually created slash piles would be generated and burned for 2,299 acres of treatment in Alternative C.  Based on the SASEM computer model, an estimated 513 tons of PM10 and 434 tons of PM2.5 could be released annually based on the same assumptions discussed earlier.  These burns are likely to be implemented over a 5-year period.  

According to the SASEM model, no violations of annual PM10 or PM2.5   allowances are expected; therefore, no violation of the annual NAAQS is anticipated.   Emissions released within a 24 hour period of implementation may cause temporary irritation or respiratory problems to smoke sensitive persons.  However, since no violations are predicted, this would also indicate that health hazards are unlikely.  Because this alternative proposes no acres of broadcast burning, it proposes the largest amount of piles burned.  Piles consume a higher percentage of biomass than prescribed burns, therefore it would produce the largest amount of annual PM10  and PM2.5  emissions of the three action alternatives, thereby having the greatest impact on the airshed.

Direct and Indirect Effects of Alternative D

This alternative was designed to address the public concern relating to clear cutting and creating openings through thinning.   Mechanically created slash piles would be generated and burned for approximately 1,431 acres of treatment and manually created slash piles would be generated and burned for 1,864 acres of treatment in Alternative D.  Based on the SASEM computer model, an estimated 300 tons of PM10 and 254 tons of PM2.5 could be released annually based on the same assumptions discussed earlier.  These burns are likely to be implemented over a five year period.  

According to the SASEM model, no violations of PM10 or PM2.5   annual allowances are expected; therefore, no violation of the annual NAAQS is anticipated.   Emissions within 24 hours of implementation may cause temporary irritation or respiratory problems to smoke sensitive persons.  However, since no annual violations are predicted, this would also indicate that health hazards are unlikely.  Because this alternative treats the fewest number of acres, it is expected to have the lowest levels of impacts to the airshed.

Effects Common to All Action Alternatives

Decreased visibility along travel corridors such as County Roads 102, 94 and 52 is expected to occur temporarily during prescribed fire implementation.  Little to no impact is expected on State Highway 72.  The Switzerland Trail is not expected to be impacted.  The Class I and Class II areas are not expected to be impacted.  The Niwot Ridge Biosphere Reserve is not expected to be impacted.  Inhabitants adjacent to units with prescribed burning may be impacted temporarily, though based on SASEM modeling for all action alternatives, the receptors of Gold Hill, Ward and Jamestown are not expected to be impacted under “Excellent”, “Good” “Fair” stability conditions.  Impacts to these receptors varied among alternatives under “Poor” stability conditions.  Dispersed smoke is unlikely to drift as far as Boulder or Nederland; thereby not impairing visibility.  Since the amount of burning conducted within any one airshed is monitored and controlled by the State of Colorado, all action alternatives are expected to be in compliance of air quality standards.  

Table 3.6 summarizes the quantitative direct and indirect effects of prescribed fire operations for all three action alternatives. For all three action alternatives, effects on air quality are expected to be short term. Although prescribed burning is expected to occur only when weather conditions are conducive to good dispersal conditions, short-term effects may include localized reduced visibility which may settle in low-lying areas during the evening hours.  Smoke trapped in low-lying areas would be expected to dissipate once morning temperatures rose and the nighttime inversion lifted.

Cumulative Effects

The actions common to all alternatives could affect the air quality of the local area as well as downwind communities.  Alternatives that offer fewer acres of pile or broadcast will produce fewer emissions than those offering more acres using these activities. Dust and smoke that may be generated for these activities contribute pollutants to the local airshed.  They are as follows: 

Dust

Particulate emissions in the form of dust occur when vehicles travel on unpaved roads.  The force of the wheels on an unpaved road surface causes pulverization of the surface material.  Dust is lifted and dropped from the rolling wheels and the road surface is exposed to strong air currents in turbulent shear with the surface.  The turbulent wake behind the vehicle continues to act on the road surface after the vehicle has passed.  The amount of particulate matter emitted from a given road varies proportionally with the amount, weight, and speed of traffic.  Silt content of the road surface and weather conditions also affect the amount of dust generated.   Dust could be produced as a result of fuel reduction activities on unpaved roads and soil disturbing sites.  Such contributions may come from activities such as skidding biomass or driving along unpaved roads. 

Prescribed Burning

Present and reasonably foreseeable activities that will have cumulative effects on the Front Range Airshed quality are based upon Arapaho-Roosevelt National Forest fuel reduction targets.  The Forest target is approximately 4,000 acres of prescribed fire treatments annually for the next five years.  On the local level, the Boulder Ranger District fuels reduction target is approximately 450 to 650 acres per year for the next 5 years.  For the purposes of predicting cumulative effects, it is recognized that this target is highly dependent on many factors, one of which is availability of suitable burn days.  It is likely that existing constraints will limit fuels reduction accomplishments, so actual cumulative air quality effects are likely to be less than predicted.  Currently, the Arapaho Roosevelt National Forest burns approximately 1500 to 2500 acres annually in pile or broadcast burns. 

Boulder County and the City of Boulder also have active prescribed fire programs that treat approximately a combined total of 100 acres per year that also contribute emissions to the airshed.  Other land management agencies outside of Boulder County also have active prescribed fire programs that will have cumulative effects on the Front Range Airshed.  However because the State of Colorado regulates emissions productions for all entities contributing pollutants to the airshed, those contributions were considered but eliminated from this analysis.

The risk of landscape size wildfires that occurred and would occurr within or outside of the James Creek Geographic Area would have a negative cumulative effect on the Front Range Airshed.  Impacts from past wildfires are quantified under the description of the No Action Alternative for Direct and Indirect Effects.

Other Pollution Sources
The entire project area is in the Front Range Airshed and within 40 miles of several potential air pollution sources such as coal-fired power plants and major population centers.
Watershed Resources

Affected Environment

The James Creek Project Area (JCPA) and the watersheds within it are on the eastern side of the Colorado Rockies.  The JCPA incorporates two Fifth Level Watersheds (St. Vrain Creek and Left Hand) and seven 6th Level Sub-watersheds (Table 3.7).  The James Creek Project Area is 38,660 acres (60.41 square miles) of public and private land.

Streams in the JCPA flow through deeply dissected sedimentary rock, which is present along the full length of the eastern edge of the Front Range.  Existing channels contribute to the high stream density in the area (2.0 mi/sq miles).

Currently, road densities are quite high for the six sub-watersheds in the JCPA (Table 3.7).  The average road density across the Arapaho and Roosevelt National Forest is 2.3-miles/ sq mile.  The road and trail density for the JCPA is 3.9 miles/sq mile for open system roads and 6.1 miles/sq mile when open and closed roads are considered.  Many roads cross streams and frequently cause direct sedimentation into the streams.  Road corridors along streams have created sedimentation concerns throughout the JCPA and for the six sub-watersheds.  

Table 3.7: Sixth Level Sub-watersheds, Hydrologic Unit Codes, Condition Class, Road Densities and Number of Road Crossings in the James Creek Project Area

	Sub-watershed

Name
	Drainage Area1
	Hydrologic Unit Code (HUC)
	Condition Class
	Road Densities2
	Road Crossings3

	South St. Vrain Creek Composite
	14,286 (22)
	101900050404
	II
	2.0
	284

	Middle St. Vrain Creek
	20,614 (32)
	101900050402
	II
	1.8
	286

	South St. Vrain Creek
	22,136 (35)
	101900050406
	III
	1.5
	196

	Left Hand Creek
	14,863 (23)
	101900050602
	II
	4.0
	543

	James Creek
	11,921 (19)
	101900050604
	III
	3.8
	446

	Left Hand Creek Composite
	10,378 (16)
	101900050606
	II
	2.6
	220

	Fourmile Creek
	15,513 (24)
	101900050806
	III
	4.21
	562


1Presented in acres and (square miles)

2Miles of road per square mile of watershed area. Numbers are from the Watershed Assessment for the Forest Plan (1997).

3 The road crossing numbers are from the Watershed Assessment for the Forest Plan.  Intermittent, Perennial, and Crenulated streams were used for the road crossing number.

Within the sub-watersheds there are approximately 246 miles of stream channels that are within 150 feet of a road, and in many cases road sediment is clearly visible on top of the snow and ice that covers streams in the winter (e.g. County Road 94-Jamestown Road, which follows James Creek within 5 to 10 feet in many areas).  

Overall, the JCPA and the six sub-watersheds are quite heavily roaded.  Generally, a watershed is considered heavily roaded if it is ( 0.6% roaded (ARNF – Forest Plan Revision, Appendices B and C. Chambers and J. Thomas, pers. comm.). Left Hand Creek Composite Watershed has the lowest percentage of roaded watershed area, 0.4%.  The other five sub-watersheds are ( 0.6% and are considered moderately to highly roaded.   

Water Quality

James Creek is the municipal water supply for the Town of Jamestown, Colorado.  Left Hand Creek is part of the municipal water supply for the Left Hand Water District, which serves the City of Longmont.  The St. Vrain Sub-watersheds are also part of the Northern Colorado Water Conservancy District, which serves the Cities of Longmont, Ft. Collins, Greeley, and Loveland.  Other beneficial uses are irrigation of agricultural lands, domestic use by homeowners within the sub-watersheds, swimming, and fisheries.  Many stream segments within the Platte River Basin have been listed in the Status of Water Quality in Colorado (2003) the 303(d) list. Three stream segments in the St. Vrain Sub-basin are listed in Table 3.8.

The segments listed for the St. Vrain Creek Sub-Basin from Hygiene Road to S. Platte River are off NFS lands. The municipal point sources that are most likely contributing to the degradation of the water quality of these segments are Hygiene, Lyons, and Longmont.  For the James Creek and Left Hand Creek watersheds many of the abandoned mine lands are on private lands and on NFS lands.  The Forest Service is working with the Environmental Protection Agency and Bureau of Land Management to clean up the abandoned mine lands on NFS lands.

Table 3.8: Colorado 303(d) List of Impaired Waters in the Platte River Basin in the St. Vrain 

Sub-basin

	Waterbody ID
	Waterbody
	Pollutant/Concern
	Sources

	COSPSV03
	St. Vrain Creek from Hygiene Road to S. Platte River
	NH3, Aquatic Life
	Municipal Point Sources & unknown causes

	COSPSV04
	Little James and Left Hand Creeks
	pH, Cd, Fe, Mn, and Zn
	Mining and Abandoned Mine Lands


Environmental Consequences

Direct, Indirect and Cumulative Effects of Alternative B, No Action 

Under the no action alternative (Alternative B), no prescribed burning or mechanized fuels reduction would occur in the project area at this time.  There are no direct effects to the watershed resources under Alternative B.  There would be no direct effects of this alternative on hydrologic processes in the 7 sub-watersheds that are in the Project Area.    

In the absence of fire fine woody debris would continue to slowly accumulate and stand density may increase over time.  In the event of a wildfire, the hazard of a larger, higher severity burn increases with this alternative.  A high severity fire removes more ground cover and exposes larger more continuous patches of ground, making the soil more prone to wind and water erosion.  If a large high severity fire were to occur in the project area there would be a risk of significant erosion with subsequent detrimental repercussions on soil and aquatic resources, such as loss of upland soil productivity and nutrients and increased sedimentation in aquatic habitats.  

There is potential for indirect effects on the hydrologic processes in these watersheds.  We cannot predict when a large, crown fire may occur in this area, but because fires are a part of this ecosystem, the occurrence of such a fire is inevitable.  The effects of a wildfire in an untreated area would be more severe than the effects following treatment by prescribed fire and mechanical fuel reduction.

The riparian areas of some streams have aspen clones being taken over by conifer trees.  This succession has increased the potential hazard of these riparian areas being damaged by a wildfire as the pine population increases.  Alternative B would allow conifer succession in the riparian areas to continue thus increasing this hazard.

The no action alternative would have relatively minor cumulative effects on water quality and quantity unless a large wildfire occurs in these watersheds.  If a wildfire occurred in this area and did enough damage to the untreated riparian areas and burned the watershed with high severity to expose and damage the soil structure then the potential impacts on water quality downstream of the project area would increase because erosion and sedimentation would increase.    

Direct and Indirect Effects for all Action Alternatives

Through prior analysis of similar projects and input from the public there are several issues that have developed concerning water quality, quantity, and aquatic habitat.  These issues have been numbered and the potential direct, indirect, and cumulative effects of these alternatives are discussed below as they relate to the overall issue statement.  Then a relative comparison between all alternatives (Alternative B – No Action through Alternative D) is displayed for each issue statement.

Potential Impacts on Water Yield 

Generally, the mechanical and prescribed fire treatments for fuels reduction increase water yield by reducing vegetation transpiration and increasing snow deposition. Site-specific effects vary depending on topography, aspect, local climate, soils, vegetation and the amount of vegetation removed.  Based on the proposed area and vegetation types to be treated, there would be an estimated on-site increase in water yield of approximately 1,183 acre-feet annually for Alternative A, 915 acre-feet annually for Alternative C, and approximately 703 acre-feet annually for Alternative D.  This increase in water yield would increase streambank erosion or instream sediment sources and the increased flow may flush sediment out of the smaller headwater streams if there are extremely high flows or a very wet year.  However, because this plan is not expected to treat more than 25% of the basal area in the sub-watersheds, it is expected that there would not be a measurable water yield increase at the outlets of the sub-watersheds.  The figures listed above and shown in Table 3.9 are unit-by-unit calculations for the individual treatment units that would have 25% or more basal area removed.  It has been shown from several studies that if less than 25% basal area were removed across the entire 6th level sub-watersheds there would not be a measurable water yield increase (Troendle and King, 1985; Troendle and King, 1987; and Hornbeck, et. al., 1987) and therefore not a measurable increase in sediment transport (Troendle and Olsen, 1994).  The water yield increase for the units would persist at a declining rate for approximately 80 years as trees and vegetation recover and grow (Troendle and King, 1985).  Overall, the effects of water yield increase are expected to be minor and immeasurable.      

Table 3.9: Potential Water Yield Increase from Treatment and the Overland Fire in the James Creek Project Area in acre-feet

	Alternatives
	Water Yield Increase from Treatments (acre-feet)
	Cumulative Water Yield Increase from Treatments and Overland Fire (acre-feet)

	Alternative A 

Proposed Action
	1183
	1612

	Alternative B

No Action
	0
	429

	Alternative C
	915
	1344

	Alternative D
	703
	1132


Stand-replacing wildfires can contribute a large proportion of the increase of water yield.  For example, the estimated water yield increase following the Overland Fire shows that the fire represents 30%, 32%, and 37% of the cumulative water yield increase respectively for Alternatives A, C, and D.  As discussed under issue statement two below, sedimentation also increases following a stand-replacing fire/crown fire due to the increase in water yield, increased surface runoff, and decrease in vegetative cover or effective soil cover.

A rating of potential water yield post treatment from least to most for each alternative is as follows:
Alternative B (No Action) < Alternative D < Alternative C <  Alternative A 

A rating of potential water yield following a stand-replacing/crown fire from least to most for each alternative is as follows:

Alternative A < Alternative C < Alternative D < Alternative B (No Action)
Sedimentation Impacts on Water Quality and Aquatic Habitat

Potential adverse effects to fishery management indicator species (MIS) and their habitat would most likely result from increased water or sediment yield associated with disturbances from road repair, potential treatments, and removal of ground vegetation and organic debris associated with prescribed fire activities.  Sedimentation can adversely affect fishery resources by clogging spawning gravels, reducing pool depth for overwinter habitat, and reducing macroinvertebrate production for fish food.

Most vegetation management units are located in upland areas away from creeks.  To protect aquatic and riparian habitat from ground-based equipment and prescribed fire, buffer zones would be provided along perennial and intermittent streams located adjacent to or within treatment areas.  Buffer zones would have a minimum width of 100 feet from the top of each bank as stated in the Watershed Conservation Practices (1999).  The buffer zone for James Creek would be larger (approximately 200 ft.) due to the concern for sedimentation and turbidity in this creek, which is the drinking water supply for Jamestown.  

Buffer zones act as sediment filter strips for adjacent harvest and fire activities and help prevent sediment transport to downstream fish habitat.  Monitoring results from the Crosier Mountain prescribed fire indicate that unburned buffer strips and grassy sites are valuable in reducing flow velocity and filtering sediment and organic material (USDA Forest Service, 1999b).  Buffers also provide retention of overstory canopy to provide thermal protection and future large woody debris recruitment to streams for fish habitat.  
The only treatments proposed in riparian areas are to enhance aspen. During implementation of these units minimal impact would occur to cause sedimentation. Hand crews would use chainsaws to cut encroaching conifers around aspen clones to stimulate growth of the clone. The crews may potentially use all terrain vehicles (ATVs) to move the tree biomass to piles for slash treatment but no other ground-based equipment would be used with in the riparian buffer except at designated crossings.  The riparian areas would retain a lot of vegetation to buffer the streams from sediment and to maintain the stream temperatures.  Aspen enhancement in riparian areas would occur in the following units: M1601b, M1701m, and M3401f.  The objective of these riparian management units is to protect the riparian areas from stand-replacing wildfires so these zones would be less severely burnt and would remain to protect the streams should a wildfire occur in this area.
Risks to fishery MIS and aquatic habitats are proportional to the risk of degradation due to erosion and sedimentation caused by ground disturbance from vegetation management.  If a wildfire occurs in this area the probability for a high severity fire would be greatest with the implementation of Alternative B – No Action.  As discussed above under the Effects of Alternative B - No Action the impacts of a stand-replacing wildfire would be greater because there would be greater fuel loading.  Research indicates that increases in sediment from burned areas can be primarily attributed to high severity burns and can increase by 1 to 3 orders of magnitude following a wildfire (Benavides-Solorio and MacDonald, 2001) due to decrease in effective soil cover, increased overland flow, or runoff and increased water yield.  Therefore as the risk of high severity wildfires increases, the risk of sedimentation also increases.   

The implementation of the Watershed Conservation Practices (WCPs) and mitigation measures listed in the Forest Plan and this document would minimize erosion and sedimentation and the direct, indirect and cumulative effects would be minimal.  Research has shown that proper implementation of WCPs (also known as Best Management Practices) is effective at reducing impacts to the watershed (Dissmeyer, 1994).    

The overall impacts would be minor for all of the Action Alternatives due to the implementation of the WCPs and mitigation measures and Forest Plan Standards.  The general rating of potential sedimentation impacts are rated below and are based on level of treatment, road construction and the potential for high severity wildfires after implementation of any of the alternatives.  Again, it should be emphasized that the risk for greater sedimentation and erosion (1 to 3 times the natural level following a wildfire) occurs when the risk of a higher severity crown fire is greater.  

The rating of the risk for sedimentation due to treatment activities for the alternatives from the least to the most is as follows:

Alternative B (No Action) < Alternative C < Alternative D < Alternative A

The rating of the risk for sedimentation due to high severity wildfires following the implementation of the alternatives is as follows for the least to the most:

Alternative A < Alternative D < Alternative C < Alternative B (No Action)

Watershed Impacts of Roads for the Project Area

Roads are always an impact on the watershed.  The extent of an impact is dependent on how well the road was located, designed, and maintained.  The further away from the stream channel and the fewer the stream crossings the better for the watershed.  Also, if the road is located on gentler slopes and designed to have proper drainage the better for the watershed too.  Implementation of the WCPs would reduce the short-term and long-term impacts of the roads by the design criteria listed.   

The rating of the risk for sedimentation due to roads following the implementation of the alternatives is as follows from least to most:

Alternative B (No Action) < Alternative D < Alternatives A and C

Potential Impacts to Floodplains and Wetlands

All Action Alternatives would have short-term impacts on floodplains and wetlands associated with treatments up to 100 ft. from stream channels (200 ft. for James Creek) and the aspen enhancement treatments.  The long-term expectation is the reduced hazard of a large stand replacing/crown fire and reduction of fuel loading in the watershed would be an improvement of the conditions.  This project would meet the intent of the Executive Orders 11988, Floodplain Management and 11990, Protection of Wetlands.  

The direct, indirect, and cumulative impacts of sedimentation, water yield, and soil erosion would be minimal for all the action alternatives due to adherence of WCPs, Forest Plan Standards, and mitigation measures.  Based on the level of treatment in the alternatives the rating for the potential impact to floodplains and wetlands is shown below.  In general, each of the action alternatives would be an improvement in the floodplains and wetlands over the Alternative B – No Action because no problem roads would be improved or relocated.
The rating of the risk for impacts to floodplains and wetlands due to treatment activities, road improvements and temporary road construction for the alternatives is as follows from least to most:

Alternative B (No Action) < Alternative D < Alternative C < Alternative A

The rating of the risk for impacts to floodplains and wetlands due to high severity wildfires for the alternatives is as follows from least to most:

Alternative A < Alternative C < Alternative D < Alternative B (No Action)

Soils

Affected Environment

There are four soil orders in the James Creek Project area (JCPA): Mollisols, Inceptisols, Alfisols, and Entisols; as well as significant areas of rock outcrop (Hudnell and Hahn, 1996).  Ecological Land Unit (ELU) mapping, completed for the Arapaho-Roosevelt National Forest, further describes project area soils, geology, landforms, and potential natural vegetation types.  The James Creek Soils Specialist Report contains ELU descriptions.

James Creek sites most sensitive to loss of productivity by operation of heavy equipment or prescribed fire are generally rocky, shallow, coarse textured soils with thin surface layers and low organic content.  Generally, these soils have low water and nutrient holding capacity and are particularly vulnerable to loss of productivity if the surface layer is disturbed or removed.  Additionally, fine textured or wet soils are highly susceptible to compaction, puddling, or displacement from operation of heavy equipment. 

The soil properties outlined below were chosen to determine the extent that site productivity and watershed function could be affected by erosion, compaction or loss of litter/duff/large downed wood or soil humus.  These disturbance processes may be caused or exacerbated by management activities such as heavy equipment operation or prescribed fire.     

Soil Depth

Approximately 80% of the JCPA has shallow soils (less than 20 inches deep).  Moderately deep soils (20-40 inches) and deep soils (40-60 inches) make up the remaining 20% of the area.

Surface Texture (proportion of sand, silt and clay) and Depth of Surface Layer

Over 65% the JCPA is characterized by coarse textured (sandy) soils.  Soils with thin surface layers cover most of the uplands within the analysis area.    

Soil Rock Content, Rock Outcrop and Rock Land

Approximately 57% of the soils within the JCPA have at least 35% by volume of rock in the soil.  Rock outcrops (17%) are dispersed throughout the area.  

Slopes and Runoff Potential and Erosion Potential

Approximately 56% of the JCPA has slopes less than 30%, and 39% of the area has slopes between 31 and 60%.  Over 31% of the soils have a high or very high runoff potential, typical for the Arapaho and Roosevelt National Forest.  Aproximately 48% of the JCPA has severe erosion hazard rating (EHR), 44% of the area has moderate (EHR), and 8% of the area has slight EHR.  The EHR percentages are calculated by summing the acres of the  “most limiting” erosion hazard rating (highest EHR) within JCPA soil map units.  Inherently, this method overestimates actual erosion hazard rating.       
Wet Soils and Riparian Areas

Approximately 6% of the JCPA has wet soils.  Most wet soils occur in valley bottoms adjacent to stream channels.  Some are associated with seeps and springs.  These areas, which support riparian or hydric vegetation, are highly susceptible to damage caused by operation of heavy equipment or other vehicular traffic.

Contaminated Sites

The Left-hand off-highway-vehicle (OHV) and shooting area is highly impacted by extensive use and is exceeding Regional Soils Standards and Guidelines for detrimental soil disturbance.  The shooting area is contributing to soil and water contamination but has yet to be tested to quantify the levels and types of contamination.  Additionally, numerous mine and tailings piles exist within the project area.  High concentrations of heavy metals are common in these areas. 

Environmental Consequences

Potential adverse impacts to soil productivity and watershed function include erosion, compaction, or loss of litter/duff/large downed wood or soil organic matter.  Due to long recovery periods, soil erosion is considered an “irreversible” impact and compaction is considered an “irretrievable” impact to soil resources.

Effects for all Action Alternatives

Tree Removal and Machine Piling by Operation of Heavy Equipment

· Removal of protective ground cover, primarily on skid trails and landings, and associated increased hazard for soil erosion

· Displacement of soil, primarily on skid trails and landings.  

· Compaction can likely occur where more than three passes are made by heavy equipment, particularly when higher levels of clay are present in the soil and soil conditions are moist or wet.  Compaction is generally limited to skid trails and landings but some may occur outside these areas.  Compaction resulting from this project would not exceed BMP guidelines.  Project related impacts would remain below 15% of the treatment unit areas through prevention or mitigation.   

· Thinning stands in the current condition would reduce the potential for needle cast or recruitment of fine organic materials (<3 inches), important for nutrient cycling and prevention of erosion.  Needles, small tree limbs, and cones would be deposited on the forest floor as a result of project implementation.  
Hand Treatments
There is minimal ground disturbance associated with hand treatments.  However, it is important to retain protective ground cover and fine slash to minimize soil erosion and provide for nutrient cycling, particularly where slash is hand piled and burned.

Pile Burning

The following high severity fire effects (chemical and physical) apply only to pile locations.  Proportionally, this is a very small area to consider.

· Loss of soil structure

· Hydrophobicity (formation of water repellent layer)

· In extreme cases, destruction of clay minerals

· Increase in pH

· Loss of cation exchange capacity

· Loss of nutrients by volatilization, in fly ash, or by leaching

· Direct mortality of soil organisms and loss of their habitat

Prescribed Fire

Generally, prescribed fire does not adversely impact long-term soil productivity because burn severity is usually low.  Adverse fire effects increase as burn severity increases, and the effects are proportional to the amount of surface duff and organic matter consumed.  A mosaic of low and moderate burn severity is expected from prescribed fire because timing, fuel moisture, forest floor litter and duff moisture, weather conditions and lighting techniques are considered when planning and implementing prescribed fire.  Low intensity fire generally results in a patchy burn.  A mosaic pattern of unburned, low, and small areas of moderate burn severity is a typical result.    

Expected Prescribed Fire Effects:

· Removal of protective ground cover and slight increase in erosion hazard    

· Partial consumption of fine organic material and large downed wood

· Release of plant available nitrogen (ammonia)

Road Construction

Although roads within the JCPA are used for forest management, fire suppression, recreation, access to private property, and many other functions, they have the following direct and indirect effects on soil productivity and watershed hydrology:

· Remove land from the vegetative growing base 

· Increase potential for landslides, gullies, and side cast materials  

· Transport sediment to stream channels, threatening water quality   

· Divert surface and subsurface flows, altering soil moisture regimes and runoff patterns

Indirect Effects

The proposed treatments are strategically designed and located to reduce the spread of wildfire.  Detrimental effects to soil resources, particularly accelerated rates of erosion, are associated with high severity wildfire.  The proposed treatments may indirectly protect JCPA and adjacent soil resources from adverse direct and indirect wildfire effects.  

Reduced chance for the following adverse effects of high severity wildfire:

· Removal of large areas of protective ground cover, reduction of needle cast potential and associated erosion hazard  

· Consumption of litter, duff, large downed woody material and volatilization of soil humus and associated plant available nutrients

· Formation of hydrophobic soil conditions

· Flooding and/or increased sediment delivery to stream channels 

· Potential for increased mass wasting

The probability of avoiding or reducing adverse wildfire effects to soil and watershed resources is highest following implementation of Alternative A.  Based on acres treated, Alternative C is second to Alternative A, Alternative D is the least effective action alternative and Alternative B (No Action) is the least effective. 

Increased Access by Recreational Forest Users

Under all of the alternatives, forest access (entry points) is expected to remain at the current level or increase as a general trend, which may lead to additional erosion and sedimentation.  Compared to Alternatives A and C, less forest access is expected under alternatives B and D.  

Comparison of Alternatives

A general comparison of alternatives is based on the treatment (prescription and type of equipment), number of acres treated (extent of the impacts) and project related road impacts to soil and watershed resources (Table 3.10). Potential environmental effects, described above, may result from implementation of Alternatives A, C, and D.  The extent of project related road impacts are equal under Alternatives A and C.  Under Alternatives B and D, no new road construction is proposed.

Table 3.10: Acres of Proposed Treatments for the James Creek Project

	Proposed Treatment
	Acres Treated

	
	Alternative A
	Alternative C
	Alternative D

	Heavy Equipment: Thinning (slash disposal by machine pile and burn)
	2887


	3108
	1353

	Heavy Equipment: Patch Cuts
	163
	0
	27

	Heavy Equipment and Broadcast Burn
	109
	0
	51

	Manual Thin (disposal by hand pile and burn)
	1864
	2327
	1864

	Broadcast Burn
	1451
	0
	1451

	Total Proposed Treatments
	6474
	5435
	4746

	Ranking of “Extent of Direct Effects”
	1st 

(highest)
	2nd
	3rd
(lowest)


Direct and Indirect Effects of Alternative B, No Action

There are no direct effects to soil resources associated with “no action”.    
Cumulative Effects

Past measurable detrimental impacts to soils associated with wildfires, historic mining, timber harvest, user created trails, dispersed camping, and OHV use, still exist on the landscape.  Areas that were compacted or eroded are in various stages of recovery.  Based on field reconnaissance, review of aerial photography and limited management activities within the past 20 years, the extent of past detrimental impacts to soil resources is estimated to be within the 15% allowable for project activity areas.  Under all action alternatives, additional impacts from heavy equipment operation and burning would increase the area that is compacted or temporarily susceptible to erosion.  Under Alternative B (no action), natural erosion, compaction recovery and nutrient cycling processes would continue at current rates in the activity areas.  For all action alternatives, project related impacts, in addition to past (residual) impacts, would remain below 15% of the treatment unit areas through prevention or mitigation.  Therefore, there is no expected threat to long-term soil productivity within the JCPA.

Aquatic Species and Habitats

Affected Environment

In all five of the watersheds located within the proposed project area, rainbow trout, brown trout, and brook trout are the most common sport fish found throughout most of the streams.  Although much of this area was once greenback cutthroat trout habitat, there are currently no known populations of the native trout found within any of the streams located within the proposed project area.  However, there is a known population within Como Creek that is located a couple of miles southwest of the proposed James Creek project area (see below).  Several of the streams contain populations of longnose suckers, a common native forage species found in streams in this region.  

Federally-listed or Proposed Species 

There are no federally proposed, threatened, or endangered fish species in the project area.  However, potential habitat for greenback cutthroat trout (Oncorhynchus clarki stomias) is present within project area.   The Pallid sturgeon (Scaphirhynchus albus), another federally listed as threatened fish species under the Endangered Species Act may occur downstream outside of the proposed project area.  No downstream effects would occur to any federally proposed, threatened, or endangered fish species or their habitats. 

Forest Service Sensitive Species

There are two Region 2 Forest Service sensitive species, the Lake chub (Couesius plumbeus) and Northern redbelly dace (Phoxinus eos) that historically occurred in Colorado Front Range streams but are not known to occur within any of the streams located within the proposed project area.  However, potential habitat for these sensitive species may still be present in the proposed project area.  The plains topminnow (Fundulus sciadicus), a Forest sensitive species, may occur downstream outside of the proposed project area.  No downstream effects would occur to any Forest Service Sensitive species or their habitats. 

Environmental Consequences

Direct, Indirect and Cumulative Effects of Alternative B, No Action

The selection of Alternative B would have the most negative impacts upon aquatic and riparian dependent species.  Under the no action alternative, impacts to aquatic and riparian habitat within the proposed James Creek Project Area are expected to continue following the current vegetative trends. Current conditions within the project area include large tracts of crowded, diseased and dead trees throughout the forest that are adjacent to riparian areas. Riparian areas currently include low quality or absent stands of aspen and are heavily impacted by off road vehicle (ATVs) and recreational use (dispersed camping).

 The presence of large tracts of crowded, diseased, and dead trees (conifers) would result in a large fuel buildup over time, increasing the likelihood of a crown fire event.  Not only would large amounts of sediment enter the watersheds following a crown fire event, there is the potential for mortality to occur for fish and aquatic macroinvertebrates if the wildfire burns hot enough within the riparian area.  Following large fires, typical impacts include increased sediment loading to adjacent watersheds, decreased stream bank stability, increased stream channel width, decreased stream channel depth, and decreased riparian vegetation and associated shading (Shaw and Clary 1996, Fleischner 1994, Neary and Medina 1996, Platts 1981, Platts and Nelson 1985).  
These impacts typically decrease the quality of aquatic and riparian habitat in the area of impact and increase sedimentation downstream and are likely affecting fisheries productivity.  The indicators (sedimentation, bank stability, and riparian vegetation) would all be negatively affected.  In creeks where non-native fish (i.e. brook trout) are already found in the lower reaches, adverse impacts to current conditions (i.e. warmer water temperatures) would increase the likelihood of non-native fish populations out competing natives through interspecific competition.  It appears the replacement of native salmonids with non-native salmonids may be facilitated when habitat quality is diminished (Marcus et. al. 1990).  Currently, there are no streams within the project area that contain Greenback cutthroat trout.  However, there are several streams that potentially could be involved in Greenback cutthroat trout restoration efforts, especially with a brood source located nearby in Como Creek (just outside of the proposed project area).

One beneficial effect associated with the no action alternative would be increased water yields to all watersheds within the proposed project area as the vegetation continues to die or if there are large wildfires.  As vegetation decreases on the watersheds water yield increases because there is less vegetation to utilize the water.  However, the quality of this water would be decreased because of increased sedimentation.  The increased water yield would occur during the wet years but not drought years.  Overall, a relative minor increase in water yield would benefit aquatic species.    

Although there are no Greenback cutthroat trout populations located within the proposed project area, there is a very important population upstream of the project area in Como Creek.  The long-term viability of the Greenback cutthroat trout metapopulation in the analysis area has been determined to be at high risk due to several factors.  Major factors include population isolation, competition and interbreeding with introduced non-native fish, roads and trails, off-trail motorized vehicle use, and grazing (USDA Forest Service 2002a).  

With no vegetation management practices, Alternative B would be expected to generate sediment to aquatic habitat already impacted by other sources of sediment in places (such as roads and trails and continued growth of off trail ATV use).  In addition, a crown fire event associated with large-scale fuel buildup could put the existing Greenback cutthroat trout population in Como Creek at risk if the wildfire moved from the James Creek Project Area and moved west of the Peak-to-Peak Highway.  These impacts when considered cumulatively have the potential for negative cumulative effects on the survival of Greenback cutthroat trout within the proposed analysis area, but not within the proposed project area.

Direct and Indirect Effects for All Action Alternatives

Alternative A, the proposed alternative would provide the most beneficial effects to aquatic species and their riparian habitats.  Current conditions within the proposed James Creek project area include large tracts of crowded, diseased, and dead trees throughout the forest including adjacent to riparian areas, low quality or absent stands of aspen in or adjacent to riparian areas, and heavy use on riparian vegetation adjacent to streams from off road vehicles (ATVs) and recreational use (dispersed camping).  Treatments would reduce heavy fuel loading within the proposed project area and greatly reduce the potential for future crown fire events.  The potential for large amounts of sediment to enter the watersheds following a catastrophic wildfire event would be reduced under this alternative.  The potential for mortality to occur for fish and aquatic macroinvertebrates would be reduced because wildfire impacts to riparian areas and streams are decreased.   

Treatments would be designed to exclude areas of high erosion hazards to mitigate threats to the analysis area’s watershed values.  Aspen in or adjacent to riparian areas typically provides better fish and wildlife habitat than conifer stands.  In addition, aspen stands allow understory growth of grasses, sedges, willows, and other woody species that are conducive to streambank stability.  Thick stands of conifer immediately adjacent to riparian areas often have unstable bare streambanks due to shading and drier riparian areas (conifer water use) that contribute higher levels of sediment to adjacent streams.   

Another beneficial effect associated with this alternative would be increased water yields to all watersheds within the proposed project area.  In addition, proposed treatments are designed to increase aspen numbers within the project area.  Increased water yield and higher stream water levels would result as less water is utilized by surrounding conifer vegetation.  Increasing water levels in streams with currently lower than normal flows due to recent drought conditions would directly benefit fish species and their habitat in the associated streams.  

Alternative C is very similar to the proposed action with regards to fisheries.  The direct and indirect effects for Alternative C would be the same as those found in Alternative A except for the following differences:  there would be no impacts from prescribed burning and reduced impacts from patch cuts.  The elimination of patch cuts and the elimination of prescribed fire would hinder the fuel load reduction efforts (reduction of approximately 1,039 acres of treatment).  As mentioned in Alternative A, reducing the potential of a crown fire occurrence is very important for fish and other aquatic species.

Alternative D is not as beneficial to fish and aquatic species or their riparian habitat as the proposed action, but it does provide more beneficial effects than the No Action Alternative (Alternative B) and Alternative C.  The direct and indirect effects for Alternative D would be the same as those found in Alternative A except for the following differences:  there would be no impacts from new road construction (temporary roads) thereby reducing the number of acres to be treated (approximately 1,728 acres less).  As mentioned in Alternative A, reducing the potential of a crown fire occurrence is very important for fish and other aquatic species.  However, even though there would be less acres being treated, no new road construction would not only result in the reduction of sediment production in those units, but may decrease the potential for increased dispersed recreation following project completion.  Sedimentation levels in riparian areas should therefore remain the same in these untreated areas since no new ATV or off road vehicle use should take place in response to treatments.  No road construction would also keep sedimentation at existing levels that would further benefit fish and aquatic species utilizing riparian areas

A potential negative effect of all Action Alternatives would be increased off road recreation within the proposed project area following vegetation treatments.  The various treatments would open up forest stands that currently are too dense to allow off road vehicle use.  In stands that are adjacent to valuable riparian areas, this could result in further sedimentation problems associated with decreased bank stability in ATV crossing areas.  Additional sedimentation would occur from runoff associated with any new trails, especially in areas where stream crossings occur.  Implementation of the WCPs and mitigation measures should reduce the direct, indirect and cumulative impacts of all action alternatives (Alternatives A, C, and D).

Cumulative Effects for all Action Alternatives 

The analysis area of this cumulative effects discussion for Greenback cutthroat trout and other management indicator species (brown trout, brook trout, and rainbow trout) includes not only the proposed project area, but extend downstream into the lower South Platte River system.   The additional analysis area is needed to account for those in the population with migratory life history patterns and the threatened and endangered species that live downstream, but may be affected by actions higher in the watershed. 

Types of impacts that may affect these downstream species include water depletions, increased sedimentation, loss of habitat including spawning and rearing areas, non-native fish introductions, pollution, parasites, and hybridization.  The most likely effects pathway for the no action alternative with these sensitive and threatened fish is the production and transportation of excessive sediment downstream (following a stand replacing wildfire event) that could further degrade spawning habitat in mainstream river reaches.  There are no water depletions associated with this alternative that would adversely affect management indicator species within the proposed project area or threatened or endangered species downstream.  

Although there is no Greenback cutthroat trout population located within the proposed project area, there is a very important population upstream of the project area in Como Creek.  No cumulative effects are expected from the selection of any of the action alternatives because they are expected to decrease the overall adverse impacts on fish and aquatic species that currently occur within the analysis.  By treating the proposed project area for fire hazard reduction, large fuels loads would be reduced.  The reduction of heavy fuel loads before a crown wildfire event occurs reduces the potential for excessive levels of sediment reaching streams both within the proposed project area and downstream.  Although recreational-related erosion and sedimentation are still expected from off road ATV use, there are no cumulative effects that have the potential to impact the long term survival of Greenback cutthroat trout or other aquatic species within the proposed project area and downstream.   Implementation of the WCPs and mitigation measures should reduce the direct, indirect and cumulative impacts of all action alternatives (Alternatives A, C, and D).      

Effects for Threatened, Endangered and Sensitive Aquatic Species and Habitats

There are no federally listed threatened or endangered fish species known to occur within the proposed project area or in adjacent downstream reaches.  There are two Region 2 Forest Service sensitive species, the Lake chub (Couesius plumbeus) and Northern redbelly dace (Phoxinus eos) that historically occurred in Colorado Front Range streams, but are not known to occur within any of the streams located within the proposed project area.  However, downstream South Platte River fishes are potentially impacted by activities higher in the watershed.  Two downstream species, the plains topminnow (Fundulus sciadicus), a Forest sensitive species, and the Pallid sturgeon (Scaphirhynchus albus), federally listed as threatened under the Endangered Species Act may be affected by the proposed project.  Types of impacts that may affect these downstream species include water depletions, increased sedimentation, loss of habitat including spawning and rearing areas, non-native fish introductions, pollution, parasites, and hybridization.  The most likely effects pathway for the James Creek vegetation management activities with these sensitive and threatened fishes is the production of sedimentation that could further degrade spawning habitat in mainstream river reaches.  The proposed project has been designed to minimize the potential for any downstream impacts.  Buffers would be maintained around all riparian areas.  Disturbances within the riparian zones would be limited to hand crews with no mechanized equipment working in the riparian areas.  There are no water depletions associated with this project.  In addition, the large distance between the proposed project area and the downstream fishes makes it highly unlikely that sediment impacts from this project would reach that far.  Therefore, the proposed project would have no effect on the plains topminnow or the Pallid sturgeon.

Wildlife

Affected Environment and Environmental Consequences

The purpose of the wildlife analysis is to determine the likely effects of the alternatives to federally listed species (endangered, threatened, and proposed), Forest Service sensitive species, management indicator species (MIS), and other species or habitats (e.g. old growth and effective habitat) pertinent to this project (USDA Forest Service 1997). 

Section 7 of the Endangered Species Act of 1973, as amended, requires federal agencies to "ensure" that actions authorized, funded, or carried out by them are not likely to jeopardize the continued existence of Proposed, Endangered, or Threatened (PET) species, or result in the destruction or adverse modification of their critical habitats.  In addition, the Forest Service has established direction in Forest Service Manual 2670 to include habitat management for Sensitive species as well.  This process ensures that Proposed, Endangered, Threatened, and Sensitive species receive full consideration in the decision-making process.  

For the Biological report, a total of 58 species were evaluated to determine if habitat was present within the project area: seven Federally Threatened, Endangered, and Proposed species; 39 Forest Service Sensitive species; and 12 Forest Service Management Indicator Species. For a complete list of all species considered in the Biological Report please see the Project Analysis File.  Habitats for 17 species were found in the project area (Table 3.11). These species were carried forward in the report and the effects of the proposed action for each species were addressed. Based on how the project impacts habitat, a determination is given for each species for each alternative (Table 3.12).

Table 3.11: Species Included in Project Analysis
	Threatened or Endangered Species
	Management Indicator Species
	Sensitive Species

	
	
	Birds
	Mammals
	Amphibians

	Lynx1


	Elk

Pygmy Nuthatch


	Black Swift

Flammulated Owl2

Lewis’ Woodpecker

Northern Goshawk

Olive-sided Flycatcher

Peregrine Falcon2

Three-toed Woodpecker2
	American Marten

Fringed Myotis

Townsend’s Big-eared Bat2

North American Wolverine2

	Boreal Toad2

Northern Leopard Frog2




1Analysis for lynx was addressed through formal consultation in a Biological Assessment and will not be discussed in this report.

2Also an MIS species

Table 3.12: Determinations for Species Analyzed for the James Creek Fuel Reduction Project
	Common Name
	Species
	Status
	Determinations/Estimation of Effects

	
	
	
	A1t A1
	Alt  B2
	Alt  C
	Alt D

	Lynx
	Lynx canadensis
	Threatened and MIS3
	Concurrence received from US Fish & Wildlife Service on May 13, 2004- NLAA4

	American marten
	Martes americana
	Sensitive
	MAII5
	No impact
	MAII
	MAII

	Fringed myotis
	Myotis thysanodes
	Sensitive
	Beneficial
	No impact
	Beneficial
	Beneficial

	Townsend’s big-eared bat
	Corynorhinus townsendii
	Sensitive and MIS
	Beneficial
	No impact
	Beneficial
	Beneficial

	North American wolverine
	Gulo gulo luscus
	Threatened and MIS
	MAII
	No impact
	MAII
	MAII

	Black swift
	Cypseloides niger
	Sensitive
	No effect
	No effect
	No effect
	No effect

	Flammulated owl
	Otus flammeolus
	Sensitive and MIS
	MAII
	MAII
	MAII
	MAII

	Lewis’ woodpecker
	Melanerpes lewis
	Sensitive
	MAII
	No effect
	MAII
	MAII

	Northern goshawk
	Accipiter gentiles
	Sensitive
	MAII
	MAII
	MAII
	MAII

	Olive-sided flycatcher
	Contopus borealis
	Sensitive
	Beneficial
	No impact
	Beneficial
	Beneficial

	Peregrine falcon
	Falco peregrinus
	Sensitive and MIS
	Beneficial
	No impact
	Beneficial
	Beneficial

	Three-toed woodpecker
	Picoides tridactylus
	Sensitive and MIS
	MAII
	No effect
	MAII
	MAII

	Boreal toad
	Bufo boreas boreas
	Sensitive
	MAII
	No effect
	MAII
	MAII

	Northern leopard frog
	Rana pipiens
	Sensitive and MIS
	No effect
	No effect
	No effect
	No effect

	Elk
	Cervus elaphus
	MIS
	Positive6
	No effect
	Positive
	Positive

	Pygmy nuthatch
	Sitta pygmaea
	Sensitive and MIS
	Positive
	No effect
	Positive
	Positive


1Proposed action

2No action alternative   
3 Management Indicator Species (MIS)  

4 May Affect, Not Likely to Adversely Affect (NLAA)   

5 May adversely impact individuals (MAII), but not likely to result in a loss of viability on the Planning area, nor cause a trend to federal listing or a loss of species viability rangewide. 

6 Positive influences for individuals in project area; no change at population level.

Effective Habitat

Habitat effectiveness is considered to be mostly undisturbed habitat, which is buffered from regularly used roads and trails (both motorized and non-motorized travel).  The James Creek Geographic Area has a rating of 57% (this estimate includes National Forest System Lands only).  Although the proposed fuel reduction activities in James Creek may temporarily decrease habitat effectiveness during implementation, all temporary roads would be closed and/or obliterated after implementation.  Road improvements would maintain the existing maintenance level (minimizing fragmentation) and therefore would not change the current level of access or use.

Direct, Indirect and Cumulative Effects of Alternative B, No Action

Sapling/pole size forested vegetation currently dominates the James Creek landscape. Of the approximately 29,950 acres of classified forest vegetation, 88% is sapling/pole size (trees mostly 1-9 inches), with less than 1% in seedlings and only 12% mature or old growth. This lack of structural diversity across the landscape limits the amount of habitat available for species that use different successional stages of vegetation. Fire suppression, past management, and current development have all contributed to the overrepresentation of sapling/pole size vegetation in this area. 

Fire plays an important role in stand structure diversification and development and maintenance of mature stand characteristics. Without vegetation management, sapling/pole size vegetation would continue to dominate the landscape and the risk of a fire would continue to increase. As time goes on, the potential for extreme fires, capable of destroying all of the vegetation and negatively impacting the soil, would continue to rise. 

Sapling/pole stands would mature slowly due to increased competition, and seedling recruitment would decline in dense stand types such as lodgepole. Conifers would continue to extend into meadows and riparian areas and successional conifers would eventually out compete aspen clones and reduce grassland areas. Mature ponderosa pine stands would have recruitment of mixed conifers in the understory and mature stand characteristics would eventually be altered. Species associated with old growth/mature habitat types, flammulated owl, pygmy nuthatch, three-toed woodpecker, American marten, goshawk, etc., would be displaced or populations would eventually decline due to a lack of habitat. 

As structural and vegetation diversity decreases across the landscape, the number of available habitat types for all wildlife would continue to decrease thus decreasing the number of wildlife species and overall ecosystem health.

Relative Differences in Effects Between All Action Alternatives

For this project, wildlife and other resource concerns were addressed during the planning process and alternatives were developed to address public concerns. Final determinations for each species do not always differ by alternative; however, it is important to recognize that there are differences with regards to acres of treatment proposed. Although less subtle and less defined than determinations, this difference in acres can, and often does, affect overall habitat condition. For example, in Alternative C, over 1,000 acres of prescribed fire has been removed from the proposed action. Although this does not change individual determinations for species, it is a less desirable alternative for wildlife because burning would help restore and maintain habitat that is being lost through successional changes resulting from fire suppression. Although mechanical treatments can mimic some of the components (removal of encroaching conifers, spacing of trees, and removal of ladder fuels) associated with prescribed fire, it cannot mimic many of the subtle but beneficial components of fire.  Burning of ground vegetation such as grasses and forbs helps cycle nutrients, and increases the nutritional value of available forage. Additionally, numerous plants depend on fire for regeneration and fire plays a critical role in removal of successional species. 

With regards to wildlife habitat, Alternative A would be the most beneficial because it would treat the most acres. Due to fire suppression, past management activities, and an overall lack of disturbance, 88% of the forested vegetation within the assessment area is in one size class, sapling/poles.  Proposed treatments would create openings and gaps that would encourage seedlings and would also reduce competition so dominant trees could increase in size. A diversification of habitat structural stages across the landscape is desired and treatments would provide the conditions necessary for that diversification. Therefore, treating more acres is preferred for habitat and wildlife and the alternative that treats the most acres is the most desirable.
Cumulative Effects for All Action Alternatives

Ongoing and future activities that may contribute to cumulative impacts in the James Creek Geographic project area are primarily associated with recreation and the 2003 Overland Fire. Recreational activities are dispersed throughout the area and include everything from recreational shooting to off-highway-vehicle (OHV) use. Even though the proposed activities are not expected to contribute to on-going recreational activities, it is important to note that recreation across jurisdictional boundaries is likely to increase in the future.  Over time, increased recreation could decrease effective habitat and impact species that prefer minimal human disturbance. It may also contribute to habitat fragmentation. Any impacts from temporary road construction would be short-term and all temporary roads would be closed after implementation.

Although the Overland fire burned 3,800 acres within the James Creek Project Area in the fall of 2003, there were no significant impacts to threatened, endangered or sensitive species. However, it is likely that some wildlife were displaced from the area. No treatments are proposed adjacent to the burn perimeter and the only rehabilitation efforts planned is straw mulching on 250 acres. Additionally, a closure within the burned area is in place to limit access into the area. Due to the closure, the mixed severity burn pattern associated with the fire, and the distance it is from proposed treatments, there are no anticipated cumulative impacts to wildlife expected from the fire.

Botany 

Affected Environment

Federally-listed or Proposed Species 

No federally proposed, threatened, or endangered plant species or their habitats occur in the project area, and no downstream effects would occur to any federally proposed, threatened, or endangered plant species or their habitats.

Forest Service Sensitive Species

There are no known occurrences of Forest Service sensitive plants in the project area.  However, potential habitat for several sensitive species is present in the project area (Table 3.13). One historic occurrence of slender moonwort (Botrychium lineare) is documented about three miles southwest of the project area (CNHP 2002).  
Table 3.13: Forest Service Sensitive Species Considered in the Analysis

	Common Name
	Species Name
	Typical Habitat

	slender moonwort
	Botrychium lineare
	meadows, disturbed areas such as roadsides or abandoned mines, may be in forests and woodlands; habitat is highly variable

	lesser panicled sedge
	Carex diandra
	fens, bogs, willow carrs, pond edges, hummocks in open shrub and sedge meadows, marshes

	bristlystalked sedge
	Carex leptalea
	fens and bogs, conifer swamps, pond edges, mossy floating logs, hummocks in open shrub and sedge meadows

	livid sedge
	Carex livida
	fens and bogs

	yellow lady’s-slipper
	Cypripedium calceolus
	montane and subalpine forests

	roundleaf sundew
	Drosera rotundifolia
	fens, ponds, kettle lakes

	slender cottongrass
	Eriophorum gracile
	fens, bogs, wet meadows, pond edges

	white adder’s-mouth
	Malaxis brachypoda
	shady, moist riparian areas (in Colorado)

	Weber monkeyflower
	Mimulus gemmiparus
	moist soil of forest seeps or springs, granitic seeps, slopes and alluvium, under granite overhangs

	Rocky Mountain cinquefoil
	Potentilla rupincola
	granite outcrops and ponderosa pine forests and woodlands

	dwarf raspberry
	Rubus arcticus
	willow carrs and mossy streamsides

	autumn willow
	Salix serissima
	marshes and fens

	lesser bladderwort
	Utricularia minor
	subalpine ponds


The desired condition for sensitive plants on the Forest is to maintain and/or establish an upward trend through management activities that recognize habitat needs across all levels or scales.  Rare plants are a component of biodiversity and thus a component of the goal of managing the Forests and Grassland to assure productive, healthy ecosystems (USDA Forest Service 1997).

Other Rare Species and Plant Associations

Occurrences of two rare plant species that are not Proposed, Threatened, Endangered, or Forest Service Sensitive, are documented in the project area. These are:  Larimer aletes (Aletes humilis) and an historic record of gayfeather (Liatris ligulistylis).  Two other rare species, clustered lady’s-slipper (Cypripedium fasciculatum) and reflected moonwort (Botrychium echo) both of which were on the Forest Service Sensitive Species List until November 2003 were analyzed for this project. Surveys were conducted for all these species during the 2003 field season; Larimer aletes was the only one of the four that was found.

Four rare plant communities are documented from the project area: ponderosa pine / Weber spike fescue forest and woodland (Pinus ponderosa / Leucopoa kingii), river birch / mesic forb riparian shrubland (Betula occidentalis / Mesic forb), beaked hazelnut montane riparian forest (Corylus cornuta), and Parry oatgrass grassland (Danthonia parryi). Of these four, the ponderosa pine / spike fescue association and the oatgrass grassland are known to occur in proposed treatment units.

Environmental Consequences

Direct and Indirect Effects for the Proposed Action

Sensitive Species
No sensitive species are currently known to occur in potential treatment units.  Surveys were conducted in treatment units and no species on the current Sensitive Species list were found.

No direct effects to sensitive species are expected from project activities.  Since a single survey may fail to locate rare plants, possible effects of the project to sensitive species are considered in this analysis.  Potential direct effects relate to sensitive species that are not likely to, but may occur in treatment units.

Indirect effects are applicable if any of the sensitive species or potential habitat are present.  Project activities may disturb potential habitat by increasing soil erosion or compaction, changing temperature and light regimes, or increasing competition from noxious weeds.  In the long term, thinning and burning treatments would open the forest canopy and maintain meadows, grasslands and aspen stands, possibly increasing the amount of potential habitat for slender moonwort and yellow lady’s-slipper species.  Buffers around perennial streams and wetlands will protect sensitive wetland and riparian species from indirect effects of the proposed action. Rocky Mountain cinquefoil would likely be minimally affected since it usually occurs on granite outcrops where little treatment would take place.

Rare plant species and plant associations that are not Proposed, Threatened, Endangered, or Forest Service Sensitive Species

Thinning and burning treatments are expected to be beneficial for the ponderosa pine / spike fescue association and negligible to the Parry oatgrass grassland, although project activities may increase the threat of noxious weed invasion in both communities.  

Effects to Larimer aletes are expected to be minimal since most occurrences are on rock outcrops that would receive minimal treatment.  The effects of fire on the species are poorly known, but the plant’s thick leathery leaves may provide some protection.  Project management prescriptions include provisions for flagging and avoiding this species.  Opening the forest canopy may reduce the amount of potential clustered lady’s-slipper habitat and increase the amount of potential habitat for reflected moonwort.

In the long term, Alternative A is expected to move towards the desired condition for the Forest Service sensitive and rare plants.

Direct and Indirect Effects of Alternative B, No Action

Sensitive Species

No sensitive species are currently known to occur within proposed treatment units and no direct effects are expected from Alternative B.  Indirect effects are applicable if any sensitive species or potential habitat is present.

Without vegetation management or wildfire, forest density is expected to increase in the James Creek project area.  Increased forest density is likely to increase the risk of crown fire that may destroy all vegetation, contribute to erosion and sedimentation, and threaten homes and other structures.  In addition, conifers would continue to extend into meadows and riparian areas, eventually reducing the size of aspen stands, meadows, and grasslands and possibly reducing the amount of habitat for several sensitive plants.  Slender moonwort is vulnerable to shading and loss of meadow and grassland habitat.  The effects of intense wildfire on most sensitive species are not known. Rocky Mountain cinquefoil occurs mainly on granite outcrops where significant increases in canopy cover would not occur and where fires may not be as intense.  Although riparian and wetland species could be affected by severe fires, habitat conditions are typically wet enough to minimize effects to these species except in the most severe burns or under extremely dry conditions. 
If a large wildfire were to occur in these watersheds, water quality could be affected downstream.  In these watersheds where streams and riparian areas have been impacted by recreation use and road construction and maintenance, the effects of a large wildfire could be more severe than the effects of a prescribed fire and mechanical fuels treatment.
Rare plant species and plant associations that are not Proposed, Threatened, Endangered, or Forest Service Sensitive Species

By allowing the accumulation of combustible vegetation and increasing the risk of severe wildfire, Alternative B may have the greatest effect on Larimer aletes and the ponderosa pine / spike fescue and Parry oatgrass associations, especially if the lack of treatment results in extreme wildfire.  This rare plant and the two associations have adaptations to fire, but all evolved with a low-to-moderate intensity, high frequency fire regime and are expected to experience greater damage in a high intensity wildfire. 

Alternative B is not expected to meet the purpose and need of this analysis and may not move toward the desired condition for Forest Service sensitive and rare plants.

Direct and Indirect Effects for Action Alternative C

Sensitive species

Effects to sensitive species from manual and mechanical thinning under this alternative would be similar to those of Alternative A.  The elimination of patch cuts under this alternative may produce less potential habitat than Alternatives A and D for slender moonwort. Alternative C includes no burn treatments; if any sensitive plants are present, they would not be damaged by prescribed fire.  Habitats that benefit from the effects of fire would not experience those benefits.  Elimination of burn treatments may reduce the risk of invasion by some noxious weeds, especially cheatgrass.

Rare plant species and plant associations that are not Proposed, Threatened, Endangered, or Forest Service Sensitive Species

The ponderosa pine / spike fescue association which occurs throughout the project area and the oatgrass grassland (RFB10) evolved with frequent, low to moderate severity fire events.  Prescribed fire treatments would mimic natural conditions and provide positive benefits for these associations (although they may also increase the potential for invasion by nonnative invasive plants).  As forest density increases these communities are gradually eliminated or reduced in extent.  Alternative C would maintain these associations, at least in the short term, with thinning treatments, but would not provide the positive benefits of prescribed fire.

Without patch cut treatments, Alternative C will produce less potential habitat for reflected moonwort than Alternatives A and D.  Under Alternative C effects to Larimer aletes will be similar to those of Alternatives A and D since the plant will be minimally affected by prescribed burning and the canopy openings produced by patch cuts. 

Clustered lady’s-slipper is sensitive to changes in temperature and light conditions.  Since Alternative C includes no patch cuts, this alternative may have less effect on potential habitat for clustered lady’s-slipper.

In the long term, Alternative C is expected to move toward the desired condition for the Forest Service sensitive and rare plants and plant associations considered in this analysis
Direct and Indirect Effects for Action Alternative D
Sensitive species
Effects of prescribed burn treatments under Alternative D are expected to be similar to those of Alternative A for all sensitive species.  Fewer effects from mechanical thinning treatments are expected under this alternative than under Alternatives A and C since fewer acres would be treated.  Effects of manual thinning would be similar to those for Alternatives A and C.

Rare plant species and plant associations that are not Proposed, Threatened, Endangered, or Forest Service Sensitive Species

Effects of prescribed burn treatments under Alternative D are expected to be similar to those of Alternative A for rare plants and plant associations.  Fewer effects from mechanical thinning treatments are expected under this alternative than under Alternatives A and C since fewer acres would be treated.  Effects of manual thinning would be similar to those for Alternatives A and C.

The ponderosa pine / spike fescue association may not benefit as much from Alternative D as from Alternative A since fewer acres would be treated.  However, with the thinning and burning treatments planned under this alternative, overall effects to this association would be beneficial.

In the long term, Alternative D is expected to move towards the desired condition for the Forest Service sensitive and rare plants and rare plant associations analyzed here.

Cumulative Effects for all Action Alternatives

The proposed vegetation treatments would help minimize the risk of a large wildfire and would help restore habitats for species dependent on mature stand characteristics. Treatments would also restore disturbance to the system and create a more heterogeneous landscape that can support more habitat types.  In the short-term, treatments would increase the general level of disturbance in the area, but would also provide or maintain potential habitat for some sensitive and rare plants and plant associations.  In the long-term, treatments would facilitate the development of mature stand characteristics and stand structure diversity, thus helping to restore both young and old age stands to the landscape.

No sensitive plant species are currently known to occur within the proposed project area, so impacts are not likely to have occurred to this point.  However, the overall landscape has been changed considerably from pre-settlement conditions.  Past, present, and reasonably foreseeable future activities that could affect plants and habitat include past and ongoing motorized and non-motorized recreation, past cattle grazing, past and ongoing mining, past and ongoing road building and maintenance, past and ongoing recreational use and construction of recreational facilities, past timber harvest, past and ongoing commercial outfitter use, and past and ongoing residential use.  All of these activities may adversely affect sensitive plants or their habitats directly through disturbance of individual plants and indirectly through habitat degradation.  Fire suppression has resulted in forest conditions that are extremely dense; the decrease in meadow and grassland openings has reduced available habitat for some plant species.

In general, threats to any sensitive plants present in the area or their habitats could be expected to increase over time.  Some disturbances may benefit narrow leaved moonwort.  Obliteration of roads through and adjacent to riparian areas may have long-term beneficial effects to riparian species. 

Activities under all alternatives would increase the general level of disturbance across the landscape, but there are no cumulative impacts to sensitive plant species expected in relationship to the proposed activity. Although proposed activities are not expected to contribute to on-going recreational activities, it is important to note that recreation across jurisdictional boundaries is likely to increase in the future.  Over time, increased recreation could decrease effective habitat and impact species that prefer minimal human disturbance. It may also contribute to habitat fragmentation.

As detailed above for individual sensitive plant species, Alternatives A, C, and D are expected to provide long-term benefits to some sensitive plants and their habitats.  Some short-term impacts may occur; however, no net negative cumulative impacts are expected, and Alternatives A, C, and D would not contribute to negative cumulative impacts or to the need for listing any sensitive plant species. 

Determinations of Effects 
If sensitive species are present, project activities including thinning, burning, road construction and pile burning may impact individual plants of any species, but would not result in a loss of viability to local or global populations. For the thirteen sensitive species analyzed, this analysis resulted in determinations of “no impact” or “may adversely affect individuals, but is not likely to result in a loss of viability in the project area, nor cause a trend to federal listing or a loss of species viability range-wide” (Table 3.14).

In the long term, thinning and burning treatments would open the forest canopy cover and maintain meadows, grasslands, and aspen stands resulting in beneficial impacts to sensitive species habitat.  If treatment results in significant changes in the light and temperature regimes of riparian areas, habitat for sensitive riparian species may be negatively affected. Closure of roads in or adjacent to riparian areas would benefit riparian species.  

The desired condition for sensitive and rare plants is to maintain and/or establish an upward trend through management activities that recognize habitat needs across all levels or scales.  Rare plants are a component of biodiversity and thus a component of the goal of managing the Forests and Grassland to assure productive, healthy ecosystems (USDA Forest Service 1997).  Alternatives A, C, and D are expected to move toward desired conditions for sensitive and rare plants.  Alternative B is not expected to meet project objectives and may not move toward desired conditions for sensitive and rare plants.

Table 3.14: Summary of Determinations for Forest Service Sensitive Plants

	Common Name
	Species
	Status
	Determinations/Estimation of Effects1

	
	
	
	A1t A
	Alt  B
	Alt  C
	Alt D

	Narrow-leaved moonwort
	Botrychium lineare
	Sensitive
	MAII2
	MAII
	MAII
	MAII

	Lesser panicled sedge
	Carex diandra
	Sensitive
	MAII
	No impact
	MAII
	MAII

	Bristlystalked sedge
	Carex leptalea
	Sensitive
	MAII
	No impact
	MAII
	MAII

	Livid sedge
	Carex livida
	Sensitive
	No impact
	No impact
	No impact
	No impact

	Yellow lady’s-slipper
	Cypripedium calceolus
	Sensitive
	No impact
	MAII
	MAII
	MAII

	Roundleaf sundew             
	Drosera rotundifolia
	Sensitive
	No impact
	No impact
	No impact
	No impact

	Slender cottongrass
	Eriophorum gracile
	Sensitive
	MAII
	No impact
	MAII
	MAII

	Adder’s-mouth
	Malaxis brachypoda
	Sensitive
	No impact
	MAII
	MAII
	MAII

	Weber monkeyflower    
	Mimulus gemmiparus
	Sensitive
	No impact
	MAII
	MAII
	MAII

	Rocky Mountain cinquefoil
	Potentilla rupincola
	Sensitive
	No impact
	MAII
	MAII
	MAII

	Dwarf raspberry 
	Rubus arcticus ssp. acaulis
	Sensitive
	MAII
	No impact 
	MAII
	MAII

	Autumn willow  
	Salix serissima
	Sensitive
	MAII
	MAII
	MAII
	MAII

	Lesser bladderpod
	Utricularia minor
	Sensitive
	MAII
	MAII
	MAII
	MAII


1This summary includes only the overall determinations.  In several cases, long-term effects to the species are beneficial.  See individual species for discussions of long-term effects.
2May adversely impact individuals (MAII), but not likely to result in a loss of viability on the planning area, nor cause a trend to federal listing or a loss of species viability rangewide. 

Noxious and Invasive 

Affected Environment
Invasive plants (weeds) occur throughout the project area.  In general, weeds are a greater problem at lower elevations in the eastern portion of the area, particularly along major road corridors.  Invasive plants are more likely to occur along roads, trails, and other areas of past and present disturbance (Olson 1999).
In the project area, weeds have established along major roads.  Other areas most likely to facilitate introduction of weeds through disturbance and the presence of vectors are the following: other roads, trails, stream corridors, dispersed recreation areas, towns, individual residences, horse feeding or riding areas, areas with previous fire or timber cutting activity, and areas heavily grazed currently or in the past.  All of these conditions are present in the project area.  Once established in these areas, weeds can spread to adjacent, less disturbed or even undisturbed areas.  Weeds are most likely to establish and spread in open areas that receive plenty of sunlight, and less likely to establish and spread in densely forested, more shaded areas.  Open meadow habitats and riparian areas are particularly susceptible to noxious weed invasion, due to the presence of roads, other human activity, the availability of sunlight, and the presence of water as a vector in riparian areas.  Higher elevations tend to have fewer occurrences of noxious weeds, due to a combination of harsh growing conditions that deter some species and generally fewer human disturbances providing sources of introduction. However, disturbances such as roads, residential development, and mining operations have occurred at the higher elevations in the project area.

Formal invasive plant inventories have been conducted in the project area.  Maps and GIS data for some areas are available.  The noxious weed species of highest concern, with a large occurrence at the southern edge of the project area is leafy spurge (Euphorbia esula).  It spreads both by an extensive underground root system and by seed, is very competitive with other plant species, and is difficult to control.  The large leafy spurge infestation just to the north of Gold Hill Road was mapped with GPS in 1998.  Some mapping of leafy spurge outside of the large core infestation, by Gold Hill residents, occurred in 2001. There are 14 species of high concern known to occur in the project area (Table 3.15). Further inventories are planned for the 2004 field season.

Table 3.15: Documented Weeds of High Concern in the Project Area

	Common name
	Species name

	Leafy spurge                                               
	Euphorbia esula

	Spotted knapweed
	Centaurea maculosa

	Diffuse knapweed
	Centaurea diffusa

	Yellow toadflax
	Linaria vulgaris

	Dalmatian toadflax
	Linaria dalmatica

	Oxeye daisy
	Chrysanthemum leucanthemum

	Canada thistle
	Cirsium arvense

	Musk thistle
	Carduus nutans

	Sulfur cinquefoil
	Potentilla recta

	Cheatgrass
	Bromus tectorum

	Myrtle spurge
	Euphorbia myrsinites

	Bbouncingbet
	Saponaria officinalis

	Cypress spurge
	Euphorbia cyparissias

	Houndstongue
	Cynoglossum officinale


Other noxious weed species known to occur in surrounding areas and with potential for occurrence and spread in the assessment area include: 

· scentless chamomile (Anthemis arvensis)

· Mediterranean sage (Salvia aethiopis)

· Scotch thistle (Onopordum acantheum)

· bighead knapweed (Grossheimia macrocephala)

· Dame’s rocket (Hesperis matronalis)
Scentless chamomile (Anthemis arvensis) occurs in the towns of Gold Hill and Nederland and has the potential to spread into the project area if not already present.  Canada thistle (Cirsium arvense) and musk thistle (Carduus nutans) are known to occur and are of concern, but are so widespread that eradication of all infestations is not realistic.  Many other invasive plant species may occur and be undocumented, or have the potential to be introduced and establish in the area.  

Some nonnative plant species not listed as noxious weeds in the State of Colorado, particularly grasses such as smooth brome, Timothy, orchard grass, and Kentucky bluegrass, have the potential to impact native ecosystems in ways and extents similar to listed noxious weeds.  

Environmental Consequences
Most noxious weeds invading the U.S. were introduced beginning in the 1800’s and originated in Europe and Asia.  These plants entered the U.S. by a variety of means, including ship ballast soil, contaminated animal feed and crop seed, and intentional introductions as ornamental or medicinal plants (Sheley and Petroff 1999).   

Noxious weeds and other non-native invasive plants threaten biodiversity and ecosystem stability.  They are aggressive and capable of out-competing native plants for moisture, nutrients and sunlight.  They alter soil properties and plant community composition, which can affect forage for wildlife species and result in changes in animal communities that depend on the affected ecosystems.  In extreme situations, negative effects on water quality can occur due to increased erosion and runoff.  Noxious weeds become established in areas disturbed by motorized and non-motorized recreation, road construction and maintenance, timber harvest, and other activities and by natural disturbances such as fire, and are spread by people, vehicles, wind, water, and wild and domestic animals.  Some non-native ornamental plants introduced for gardening and landscaping escape and become invasive (CWMA 2000).

Direct and Indirect Effects for the Proposed Action

Vegetation management projects under this alternative are expected to increase the risk of introduction and spread of invasive plants.  This risk is greater where:  a) weeds, especially high priority species, already occur in or near treatment units; b) project activities involve use of ground-based equipment versus hand crews; c) project activities involve creation (including temporary) of skid roads, fire lines, landings, and other areas of soil disturbance; and d) treatments would open up the forest canopy the most, as most weed species grow well in open areas.  These risks are somewhat greater under this alternative than under Alternatives C and D since treatment acres are greater under this alternative.
Direct and Indirect Effects of Alternative B, No Action

Under this alternative, no project-related impacts on invasive plant introduction and spread would occur.  To the extent that not doing vegetation management activities results in increased risk of wildfires, risk of introduction and spread of invasive plants in areas affected by wildfires would also increase.
Direct and Indirect Effects for Action Alternative C

Vegetation management projects under this alternative are expected to increase risk of introduction and spread of invasive plants.  This risk is greater where:  a) weeds, especially high priority species, already occur in or near treatment units; b) project activities involve use of ground-based equipment versus hand crews; c) project activities involve creation (including temporary) of skid roads, landings, and other areas of soil disturbance; and d) treatments would open up the forest canopy the most, as most weed species grow well in open areas.  Due to differences in total treatment acres under each alternative, these risks are somewhat less under this alternative than under Alternative A, and somewhat greater under this alternative than under Alternative D.
Direct and Indirect Effects for Action Alternative D

Vegetation management projects under this alternative are expected to increase risk of introduction and spread of invasive plants.  This risk is greater where:  a) weeds, especially high priority species, already occur in or near treatment units; b) project activities involve use of ground-based equipment versus hand crews; c) project activities involve creation (including temporary) of skid roads, fire lines, landings, and other areas of soil disturbance; and d) treatments would open up the forest canopy the most, as most weed species grow well in open areas.  These risks are somewhat less under this alternative than under Alternatives A and C since total treatment acres are less under this alternative.
Cumulative Effects for all Action Alternatives

For cumulative impacts on invasive plant infestations, the analysis area is the area within the James Creek Geographic Area boundaries and major roads surrounding and leading to the area.  The time period is the remainder of the Forest Planning period, or about the next ten years.  Past, present, and reasonably foreseeable future activities impacting invasive plant infestations include past and ongoing motorized and nonmotorized recreation, past cattle grazing, past and ongoing mining, past and ongoing road construction and maintenance, past timber harvest, past and ongoing commercial outfitter use (one permitted outfitter/guide) and past and ongoing residential use.  All of these activities have the potential to introduce and spread invasive plants.  Increasing recreational pressure is expected.  Residential use will probably increase some on private lands; however, increases would probably be limited by Boulder County regulations.  Mining is ongoing, but levels fluctuate with economic conditions.  Future cattle grazing is unlikely.  In general, invasive plant infestations can be expected to increase over time, unless all landowners and managers implement proactive, integrated weed management programs.   

Under Alternatives A, C, and D, both direct and indirect effects would be expected to result in an increase in noxious weed infestations over time, contributing to the long term cumulative impacts of increased infestations from other past, present, and future activities.  Appropriate project design criteria, mitigations, and a proactive weed management program would help to reduce these risks.   

Lands, Mineral and Ownership

Affected Environment

The James Creek Project Area has a highly fragmented landownership pattern and approximately 37% (14,181 acres) of the land area is non-federal land surrounded by National Forest System (NFS) land.  Many private inholdings are individual building sites with single family residences or parts of mountain subdivision.  There are five platted subdivisions and the incorporated communities of Jamestown and Ward within the project area.  Boulder County is a multiple parcel owner within the project area.  

There are over 30 special use authorizations (permits or easements) issued, mostly for road access to private land.  Pending on file are several special use proposals, again mostly for road access.

Approximately 73 active, unpatented mining claims were filed with the Bureau of Land Management within the project area.  Letters were sent to the 21 mining claimants, notifying them of proposed project activities, and only two telephone calls were received.  No issues were identified.  No new proposed, ground disturbing operations have been filed with the Boulder Ranger District in recent years.

There are two Small Tracts Act applications within the project area.  This act allows the Forest Service to dispose of small, fragmented NFS lands in order to consolidate landownership.  Although two cases have already been completed within the project area because of the large backolog of higher priority actions, no new cases are currently being processed.  

There are only approximately 11 miles of surveyed boundary completed within the project area.  Approximately 34 miles of new landline survey would be needed to access and determine the boundaries of all the proposed treatment units.

Access to the fuel treatment units are primarily along Boulder County roads and existing Forest Service Roads (FSR).  Many of these FSR cross private land prior to entering the treatment units and legal access may or may not have been obtained in the past.  These access roads are needed for multiple entries including this project, follow up fuels treatments and other future management projects.  Without obtaining legal access through the private lands, roads would either have to be constructed around numerous parcels of private land to resolve the access issue or the treatment units would have to be dropped from the project.  Landowners are being contacted to initiate discussions on potential acquisition of rights-of-way or reciprocal rights-of-way in cases where landowners do not have legal access to their private land across NFS land.

The Forest Plan gave direction within the project area stated to pursue rights-of-way for the Gillespie Gulch (FSR 331.1) and Walker Mountain (FSR 509.1A) roads.  Gillespie Gulch right-of-way needs are being reviewed. The Walker Mountain road is impassable in the drainage from east of the private land and the access to the treatment unit would be west of the private land.  There is no need to obtain a right-of-way through the private land because of the bad road location in the drainage and the high risk to the resources as stated in roads analysis report.  The roads analysis recommended closure of FSR 509.1A

There are 13 needed right-of-way acquisitions identified within the Project Area, which are within four different management areas:

3.5 Forested Flora and Fauna Habitats - Three roads

4.2 Scenery – Two roads

4.3 Dispersed Recreation – Three roads

7.1 Residential – Forest Intermix – Five roads

See Table 2.7 in Chapter 2 for the list of right-of-way acquisition needs within the project area.  Refer to forest plan direction in each management area when pursuing a right-of-way for these roads.  Refer to the roads analysis report for the rationale of road recommendations based on specialists’ reports, risks to the resources and forest plan direction.

Environmental Consequences

Lands and mineral uses are not an issue under Alternatives A, C, & D.  Forest Service fuel reduction projects are not driven by requests fro the public for land use transactions (ie special use proposals, small tracts act application, land exchange proposals, mining operations).  There are no known effects in any alternative to existing uses.  Many new miles of boundary would be posted that have not been identified in the past.  Depending upon which alternative is selected, an increase number of encroachments would need to be resolved based on new survey work to identify boundary lines.   Also, the number of processed road access proposals involving the need for a reciprocal right-of-way may vary depending upon the alternative chosen.

Under Alternative B (no action), there would be no changes to land use on NFS lands.  New posting of boundary lines would not occur.  Existing encroachments and pending road access proposals would be addressed as part of the regular lands program activities over the next decade or so.  The need to acquire rights-of-way within the project area has not been eliminated, only postponed until another proposed project occurs within the area.

Economic Effects

A financial analysis for the project was prepared according to FSH 2409.18-95-4 33.22 and the results are displayed in Table 3.16.  The consequences of implementing the alternatives on resources for which non-monetary benefits and costs could possibly occur are discussed in the specific resource write-ups such as air, soil or recreation.  The assumptions related to the analysis and the results are contained in the specialist reports found in the project analysis file.  Non-monetary benefits associated with implementation of the Proposed Action or alternatives relates to the risk of fire and the effects of a wildland fire on resources such as water, air, and scenic values.  

Activities associated with the Proposed Action and its alternatives may generate various economic benefits and costs depending on the design.  The economic values associated with any products or other commodities that may result from project implementation would be less than the associated costs.  Agency costs associated with planning and administration are not included in this economic analysis, but are expected to be similar under all action alternatives.  

This project is objective driven, meaning that the overall intent of fuel reduction was the primary goal during project development.  The treatments would not be designed to provide forest products, but if products become available as a result of the treatment activities, they would be reflected into the overall contract bid.  The minimal value from revenue associated with product removal was not included in this analysis because of the uncertainty of markets and lack of a local industry to process the material.  Some material may be processed on site, but the amount would be expected to be very small.  Some material may be used to generate power at a local biomass conversion power plant in the future.  

Table 3.16: Cost/Benefit Analysis

	
	Alternative A
	Alternative B
	Alternative C
	Alternative D

	Revenue/Cost Ratio
	0.00
	0.00
	0.00
	0.00

	Investment Length (years)
	6
	N/A
	6
	6

	Net Annual Equivalent ($)
	-$1,391,793.
	N/A
	-$1,441,851.
	-$951,616.

	Present Net Value ($)
	-$7,295,971.
	N/A
	-$7,558,379.
	-$4,988,503.

	Present Value-revenues ($)
	$0.00
	$0.00
	$0.00
	$0.00

	Present Value-Costs ($)
	-$7,295,971.
	$0.00
	-$7,558,379.
	-$4,988,503.


It is anticipated that implementation of any alternative would not affect the economic well being of local residents or visitors.  Some new employment may occur as a result of these projects.  

Although these alternatives individually or cumulatively are not anticipated to effect industry production levels or other aspects of the local economy, events with uncertainty could potentially cumulatively affect those items.  Large-scale wildfire in excess of past events could reduce opportunities for future recreation uses and private land development and increased sedimentation could have economic impacts downstream from the project area.  Management activities, which incur costs and generate impacts, can also change the risk and intensity of wildfires and their associated costs and impacts.  Costs and benefits associated with reducing the risk of crown fire initiation and spread are not assigned a dollar value though there would likely be changes in resource values such as increases or decreases in wildlife habitat, scenic value and recreation use, and other ecosystem services, and costs associated with wildfire suppression.  

The economic relationship between the forest in its current condition and the biophysical structure it provides are values that are difficult to quantify.  Ecosystem services are typically non-quantifiable attributes of a given landscape.  They can include the purification processes of air and water, the generation and preservation of soils, and the perpetuation of aesthetic beauty of a functioning forest.  While some ecosystem services may be on a much larger scale than would be measurably affected by this project such as global warming, some of the proposed activities, on a local scale, can affect certain ecosystem services, and are discussed under the other resources in this chapter.    

The purpose of this project is to reduce the potential for crown fire initiation and spread.  It is important to consider the costs associated with impacts from a potential wildfire and the related suppression costs.  There is a considerable range for suppression costs depending on the variety of conditions in which the fire exists.  There are many factors that affect suppression costs related to weather, topography, and accessibility.  Costs per acre for suppressing small wildfires can be significantly greater than the costs of suppressing large fires, but the total cost would typically be much less for the small fires.  It is assumed that firefighters would be better able to control wildfires under the alternatives that reduce ladder fuels and stand density, and raise crown base heights, keeping the overall size of wildfires smaller and minimizing the potential for crown fire initiation and spread resulting in lower total costs for suppression.  Suppression costs associated with several recent Colorado fires are displayed below (Table 3.17).  These costs do not include costs associated with property and private home losses, loss of natural resources and restoration or recovery expenditures.  These costs are shown for comparison purposes, and may not reflect actual suppression costs of a future wildfire in the project area.

Table 3.17:  Suppression costs and acreages of recent Colorado wildfires.

	Colorado Wildfire
	Fire Size
	Suppression Cost

	Overland Fire (2003)
	3,861 acres
	$400,000.

	Missionary Ridge Fire (2002)
	70,485 acres
	$39,800,000.

	Hayman Fire (2002)
	137,760 acres
	$31,700,000.

	Schoonover Fire (2002)
	3,862 acres
	$2,400,000.

	Bobcat Fire (2000)
	10,599 acres
	$2,800,000.

	High Meadow Fire (2000)
	10,500 acres
	$4,100,000.


Past, Present and Foreseeable Future Activities or Projects
Past activities in the James Creek Project Area have ranged from a moderate amount of grazing and mining to the road building and urbanization that continues today.  Some vegetation management has occurred in the project area with most occurring in the western portion of the project area.  Vegetation removal has occurred related to mining, road building and development throughout the project area and for over 100 years.  

Present projects and activities in and near the project include continued development on private lands and extensive recreational uses by visitors and residents, especially in and near the Left Hand Canyon Off-Highway Vehicle Area.  Roads and trails are used heavily by a variety of users and vehicles types.  There are many system and non-system roads in a variety of conditions that are used heavily on weekends.  Many residents and visitors in the project area use trails that have been established by use and not by design. 

Currently, vegetation management near the project area is planned or occurring in the Sugarloaf Project Area and to the north in the North St. Vrain Geographic Area near Allenspark.  The Sugarloaf Project was planned in 2003 and proposed nearly 5,000 acres of treatments.  The North St. Vrain Project will be planned in 2005.  Implementation would continue through the next three to five years.  Recreation management in the James Creek Project Area occurs in the form of monitoring use and law enforcement patrols.  Current activities include travel management in the Left Hand Canyon OHV Area.  Other recreation management activities include road closures, rehabilitation and route designation.     

The Canyon Fire burned 3,156 acres in 1988.  The area supported ponderosa pine woodland before the fire and has recovered with native species including aspen and grasses and some small patches of exotic annual grasses and forbs.  More recently, the Overland Fire burned nearly 3861 acres north and east of the town of Jamestown.  Fire intensities varied from moderate to intense, restoration activities are underway and include mulching and seeding both on public and private land.  An area closure is currently in place for resource protection and public safety.  The closure is expected to last approximately two years. The burned area has left an effective barrier to future fires.  Treatments units that were in the area before the fire have been dropped and treatments have been connected to the burn to improve their effectiveness.  Due to the variable intensity of the fire and the need for fuel reduction in the project area, the project area would receive an increase in the resistance to future fire, increases in forest structural diversity, improved wildlife habitat and an increase in the potential for user created roads and trails.  Past vegetation projects that occurred in the area more than15 years ago may have also affected wildlife habitat, scenery and forest structure, and would not have a cumulative adverse impact with these proposed activities.  Knowledge of other past activities and their associated effects are limited.  

There are several un-patented mining claims in the project area and the Forest Service has received no Notices of Intent to develop these sites.  Identified mine sites are not anticipated to be affected by the project.  The Fairday Mine in the project area is planned for restoration in the near future.  No adverse effects are expected as a result of their implementation.  No additional mine closures or restoration activities are anticipated in the project area. 

The James Creek Project Area currently receives considerable recreation use. Outfitter operations are expected to remain at or near current levels.  Effects of current uses include dispersed camping, user created trail establishment and use, and off-road vehicle use, all of which may disturb native vegetation, impact wildlife, increase habitat fragmentation, and increase soil erosion.  The extensive road and OHV (off-highway vehicle) trail network is a source of sediment, and may be affecting water quality, and riparian areas.  OHV activity is likely to remain high in the future.

Ceran Saint Vrain Trail is in the central part of the project area and is heavily used for hiking and dispersed recreation. The Boulder Ranger District may propose a parking lot enlargement project in the future to address parking problems in the area.  Although the project would focus on improving facilities, environmental effects in the area may continue as use increases with the improved facilities.  

There are several City and County Open Space properties within on near the project boundary that are open to the public.  Recreation on these properties contributes to the cumulative impact on resources within the project area.

Access to treatment units within the project area is primarily along Boulder County roads and Forest Service roads (FSR).  Some private roads may be used for treatment access when a right-of –way is appropriate and can be obtained.  

All action alternatives include closing some roads in the analysis area to reduce habitat fragmentation and sedimentation into streams.  A complete roads analysis to address access, potential road and trail closures, and designation of non-system roads and trails will be conducted sometime in the future by the Boulder Ranger District.  No State or County road construction or reconstruction is planned for this area but routine maintenance will continue.

Residential use may increase some on private lands in the project area. Over 37% of the land area within the project boundary is non-federal land surrounded by National Forest System (NFS) lands.  There are several small mountain subdivisions within the project boundary. Most of the residents live within these subdivisions or on patented mining claims that were removed from the public domain in the late 1800’s to early 1900’s. Boulder County has not approved any new mountain subdivisions since 1970. 

There are approximately 32 special use authorizations issued, mostly for road access to private land.  Pending on file are numerous special use applications, again mostly for road access.  Depending on the fuels reduction project alternative selected, certain pending lands applications may be given priority.  

Future projects and activities near the James Creek Project Area include the North St Vrain Fuel Reduction Project to the north, the Brainard Lake Recreation Area Management Plan and the Sugarloaf Travel Management Project to the south.  The Sugarloaf Travel Management Project would evaluate the road system focusing on access and conditions.  A similar project is planned for the James Creek Geographic Area in the future.    

Potential Conflicts with Plans and Policies of Other Jurisdictions

None of the alternatives discussed in this EA would be inconsistent with other federal, State, regional, or local land use plans, policies, and controls within the James Creek Project Area.   

Cultural Resources

The laws and policies that govern cultural resource protection on Federal Lands are coordinated with the State Historic Preservation Office (SHPO) of Colorado, who serves in an advisory capacity.  The policies for USFS and SHPO are consistent.  The Forest Service has informed and consulted with the appropriate tribes on these proposed activities, site information and potential impacts.

Wildlife

The Endangered Species Act section below discusses the consultation and coordination efforts with the USFWS on threatened and endangered species.

The Forest Service and the Colorado Division of Wildlife work together to manage wildlife, but the missions of the two agencies are different.  The Forest Service manages the land and affects wildlife by adjusting cover, forage relationships, or through travel management.  The State of Colorado manages the animals, and they affect wildlife by adjusting hunting seasons, bag limits, and enforcing other rules that affect the populations of fish and wildlife.

Water Quality

Section 313 of the Clean Water Act requires Federal Agencies to comply with all Federal, State, interstate and local requirements, administrative authority, and process and sanctions with respect to the control and abatement of water pollution.  Executive Order 12088 also requires the Forest Service to meet the requirements of the Act.

All action alternatives would comply with the Clean Water Act and Colorado State Water Quality Control Commission standards.  These alternatives would incorporate reasonable Soil and Water Conservation Practices, avoid channel degradation, and comply with the Forest Plan.

Air Quality

The prescribed burning under Alternatives A and D and the slash treatments of harvest units under all action alternatives has the greatest potential to affect local air quality.  This activity would be conducted in accordance with the State of Colorado air quality standards.  Potential conflicts occasionally exist between the National Forest concerns for meeting land management goals and the commitments of the State agencies for clean air.

Probable Environmental Effects That Cannot Be Avoided

Implementation of any alternatives may result in some adverse environmental effects.  The severity of the effects can be minimized by adhering to the features of the alternatives such as the Best Management Practices and mitigation measures.  If management activities occur, however, some effects cannot be avoided.  Even the No Action alternative has effects related to wildfire potential and effective wildlife habitat.

Cultural Resources

There is no assurance that every cultural resource site would be located in advance of all planned management activities.   Some ground-disturbing activity may affect an undiscovered historic or prehistoric site.  Sites discovered in this manner would be immediately protected from further disturbance.

Scenic Resources

The introduction of vegetation management units and prescribed fire treatment areas would add a variety of line, form, color, and texture to the landscape.  Recreation visitors would see a modified forest in the foreground, middleground, and background distance zones (see glossary) where vegetation treatments and prescribed burning are applied. 

Wildlife

Increasing visitor use and activities in the project area would provide lower habitat effectiveness, security and increased vulnerability for larger mammals such as elk and deer.  All of the action alternatives would have an effect on the cover/forage relationships in the project area.   Species requiring old forest habitat would experience a short-term reduction in available and/or suitable habitat.  Successional vegetation conditions would change over time to provide a variety of habitat stages.  Prescribed spring burning could result in mortality to some species of nesting birds and small mammals.

Air Quality

Temporary seasonal effects on air quality are unavoidable under any of the action alternatives.  Prescribed fire is an integral part of ecosystem management and fuel reduction treatments.  These activities would be scheduled when air dispersion is good.

Relationship between Short-Term Use and Long-Term Productivity

Short-term uses are those uses that generally occur annually.  Long-term productivity refers to the ability of the land to produce a continuous supply of a resource.

Soil Resources

As described in the Soil Resource section of this chapter, proposed activities would result in a decrease in long-term soil productivity for areas of detrimentally disturbed soils.  Detrimentally disturbed soils are expected to be less that 15% of any treatment area. 

Water Quality

The results of effects analysis indicated that stream channel conditions would be protected, and water quality would not be adversely impacted by proposed activities.  Short-term effects may occur as described in the Watershed Resources section of this EA, however no impacts to long-term productivity are anticipated.

Wildlife

Key habitat requirements for wildlife species include feeding habitat or foraging areas interspersed with nesting or denning habitat and thermal and hiding cover.  As the foraging areas experience successional changes and reforestation, they would again provide cover.  

Vegetation

Managed forest stands produce healthier and more sustainable conditions through time than unmanaged stands.  Regeneration, stocking control to reduce competition and improve growth of individual trees, and intermediate treatments to maintain the health and vigor of stands are silvicultural means of maintaining the long-term productivity of forest stands.

Air Quality

The temporary impacts of smoke from prescribed debris burning and road dust from vehicles associated with proposed activities would have minor, short-term effects on visual quality and recreation use.  Minimizing the risks from wildfire offsets the short-term impacts and long-term increased site productivity.

Irreversible and Irretrievable Commitments of Resources

An irreversible commitment of resources refers to the loss of production or use of a resource due to a land use decision that, once executed, cannot be changed.  An irretrievable commitment of resources applies to losses of production or use of renewable resources for a period of time.

Soil Productivity

Watershed Conservation Practices would be used to avoid soil productivity losses from vegetation management and associated road/skid trail construction.  

Vegetation

Vegetation management would change plant succession, stand development, and species composition.  Under the No Action Alternative, the risk of a stand replacing wildfire would increase and could indirectly cause the loss of both old forest character and designated old growth habitat.  If this were to occur, it would constitute an irreversible commitment of resources.

 Air Quality

The impact of prescribed burning and road dust would have temporary seasonal impacts on the air quality in all alternatives except Alternative B (No Action) and Alternative C (which eliminates prescribed burning).  Reduction of air quality would constitute a short-term irretrievable resource impact.

Scenic Resources

Changes in the existing appearance of the landscape would occur under the action alternatives.  These changes would become progressively less noticeable as vegetation recovered in treatment areas and along roads and trails.

Wildlife

The loss or modification of habitat for certain wildlife species is an irretrievable commitment of resources.  As vegetation recovers, this habitat would recover.  However, the time frame for this to occur may be as long as several decades for mature and old-growth-related species.

Cultural Resources

Any activity that would disturb a cultural resource is an irreversible commitment.  Project activities would not disturb any site known to exist in the project area.

Specifically Required Disclosures

Endangered Species Act

Section 7 of the Endangered Species Act requires federal agencies to ensure that any action authorized, funded, or carried out is not likely to jeopardize the continued existence of any threatened or endangered species, or for the proposed action result in the destruction or adverse modification of their critical habitats.

Interagency cooperation between the Forest Service and the US Fish and Wildlife Service (USFWS) regarding proposed, threatened, or endangered species is described in Section 7 of the Endangered Species Act.  Definitions relating to “consultation” and “conference” are given in FSM supplement 2600-90-6.

An updated list of Federally Listed and Candidate Species for Colorado was received from the US Fish and Wildlife Service (FWS), Colorado Field Office; Lakewood, Colorado dated August 22, 2003. The letter and list are on file in the project analysis file.  The species list was used as a basis for the analysis of threatened, endangered, and proposed species for this project.

Potential effects from the proposed project to the Canada lynx were addressed through formal consultation and concurrence was received on May 13, 2003.  The biological assessment, opinion and supporting documentation are on file in the project analysis file.  Therefore, consultation has been completed for this proposed project 
Effects of Alternatives on Social Groups  

There would be no overall differences between alternatives in effects on minorities, Native American Indians, women, or the civil liberties of any American citizen.

Effects on Floodplains and Wetlands

There are minor floodplains associated with James Creek and it’s tributaries in the project area.  These areas should not experience any significant adverse effects from management activities.  The floodplains within the project area would not receive measurable impact by upstream influences. Management activities designed to protect these resources conform to the federal regulations for floodplains (Executive Order 11900) and wetlands (Executive Order 11990).

Energy Requirements and Conservation Potential of Alternatives

The energy required to implement the alternatives in terms of petroleum products would be insignificant when viewed in light of the production costs and effects of the national and worldwide petroleum reserves.  The action alternatives may serve to reduce overall petroleum product use if some of the bi-products of the treatments are processed into wood chips and are used for co-generation of electricity and heating.

Effects of Alternatives on Prime Rangeland, Forest Land, and Farm Land

The alternatives presented are in compliance with Federal Regulations for prime lands.  The definition of prime forestland does not apply to lands within the National Forests.  The project area contains no prime farmlands or rangelands.  In all alternatives, Federal lands would be managed with the appropriate consideration to the effects on adjacent lands.

Environmental Justice

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations directs federal agencies to integrate environmental justice considerations into federal programs and activities.  Environmental justice means that, to the greatest extent practicable and permitted by law, all populations are provided the opportunity to comment before decisions are rendered on, are allowed to share in the benefits of, are not excluded from, and are not affected in a disproportionately high and adverse manner by government programs and activities affecting human health or the environment (E.O. 12898 and Departmental Regulation 5600-2).

None of the action alternatives would have a discernible effect on minorities, American Indians, or women, or the civil rights of any United States citizen.  No alternative would result in a disproportionate adverse impact on minorities or low-income individuals. 

Roads Analysis

Any project decision signed after January 12, 2002, that involves road construction or reconstruction including temporary roads, must have a completed Roads Analysis.  A Roads Analysis has been completed for the James Creek Fuel Reduction Project and is located in the project analysis file.


JAMES CREEK FUEL REDUCTION PROJECT

Chapter 4 – List of Agencies and Persons Consulted



Issues associated with this Proposed Action were identified by an interdisciplinary team through an internal and external scoping process.  This process included a review and evaluation of information gathered through specialists input and public correspondence received as a result of public notice.  A scoping letter for the James Creek Fuel Reduction Project was sent on May 2, 2003 to over 2,500 individuals and organizations requesting to be notified about fuel reduction and vegetation management activities on the Boulder Ranger District.  Over 150 individuals, that live within or near the project area or that have expressed interest in this project, have participated in public meetings or provided comments to this project.  See the Analysis File for a complete list of these individuals and a copy of the District mailing list used in the scoping process.

Listed below are the agencies and organizations that were consulted, informed or participated in the project scoping process for the James Creek Fuel Reduction Project.

City of Boulder, Colorado
Nederland Mountain Ear Newspaper

Boulder County, Colorado
The James Creek Watershed Initiative

Jamestown, Colorado
Town of Ward, Colorado

The Wilderness Society
Lefthand VFD

Colorado State Forest Service
Colorado Division of Wildlife

U.S. Fish and Wildlife Service
Colorado Wild

Boulder Daily Camera Newspaper
Gold Lake Resort

Colorado Environmental Coalition
Denver Public Schools, Balarat


Cal-Wood Environmental Learning Center
Boulder County Wildfire Mitigation 


Indian Peaks VFD



Coordinating Group

Jamestown VFD



Southern Ute Tribe

Northern Ute Tribe



Northern Cheyenne Tribe

Northern Arapaho Tribe


Cheyenne and Arapaho Tribes of Oklahoma

Review of the James Creek EA

A legal notice will be published in the Boulder Daily Camera newspaper stating that the James Creek Fuel Reduction Project Environmental Assessment is available for public review and comment for 30 days.  Copies of the EA will be mailed to persons, groups, and agencies that have expressed interest in this project.  

Project Team Members

The following individuals served as interdisciplinary team (IDT) members that conducted the environmental analysis and prepared reports that support this Environmental Assessment.

	Name
	Title
	Responsibility

	Christine Walsh
	District Ranger
	Responsible Official

	Mark Martin
	Planning Team Leader
	Planning Team Leader, Writer/Editor

	Kevin Zimlinghaus
	Silviculturist
	Project Leader, Vegetation Management Prescriptions 

	Lara Duran
	Fuels Specialist
	Fuel Inventory, Air Quality and Analysis

	Jody Sandel
	Wildlife Biologist
	Biological Assessment, Biological Evaluation, MIS, TES, Consultations

	Terry Savery
	Hydrologist
	Water Resources, Stream Conditions

	Eric Schroder
	Soil Scientist
	Soil Inventory and Analysis

	Maryanne Kurtinaitis
	Lands Forester
	Ownership, Right of Way, Landline Locations, Roads Analysis Process

	Kathy Carsey
	Botanist
	Plant Inventory and Analysis, Noxious Weeds Assessment, Biological Evaluation

	Kellie O’Neill
	Landscape Architect
	Scenery Management

	Bill Janowski
	Fish Biologist
	Fish Inventory, Aquatic Habitat Analysis

	Nancy Fetterman
	GIS Specialist
	Data Analysis and Maps

	Laura Pramuk
	Public Affairs Specialist
	Public Involvement

	Paul Alford
	Archaeologist
	Heritage Resource Inventory and Analysis

	Cheryl Kramer
	Engineering Technician
	Road Inventory and Analysis
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JAMES CREEK FUEL REDUCTION PROJECT

Appendix A –Project Design Criteria and Mitigations 



Mitigation Measures

The following mitigation measures and project design criteria are an important part of the proposed action and alternatives.  These elements are necessary to ensure that implementation of the James Creek Fuel Reduction Project complies with the laws, policies and the Forest Plan standards and guidelines.  Their intent is to reduce or minimize environmental impacts related to project issues.  These measures may be incorporated into project design and implementation plans for the various activities.  They are applicable to any action alternative selected.

Botany

· If populations of any Forest Service sensitive species are found, they would be documented and, where feasible, avoided by project activities.  If populations are found for which anticipated project impacts would change the determination of impacts made, the determination would be revisited and appropriate additional documentation would be prepared and/or project activities would be adjusted.

Noxious Weeds

· Ground based equipment operation on the north side of county road 52 within unit M1601 would only be conducted when the unit has 100% coverage of at least one foot of snow.

Fisheries and Watershed Resources  

· No ground based equipment operation would occur in riparian buffer zones except at designated locations (approved by hydrologist or fish biologist or soils scientist) for crossings.  The riparian buffer zones also called the water influence zone are 100 ft. on both sides of the creek and James Creek would have a riparian buffer zone of 200 ft. on both sides of the creek beginning at the top of the stream bank.

· For the riparian management units (Units #M1601b, M1701m, M3401f) shown in the Alternative A – Proposed Action map) there would be hand crews doing the fuels reduction work with selective tree removal occurring to facilitate aspen release in riparian areas.  These crews may use ATVs to help haul tree biomass into piles and any ATV tracks would be raked over after the ATV use is complete in the units.  The hydrologist or botanist prior to any cutting activity would approve the marking of the trees to remove.  

· If wetlands are located within harvest units during sale layout, they would be excluded.  A sufficient buffer would be provided to minimize blowdown of surrounding vegetation. 

   Scenery

(
In all mechanical and/or thinning units, tree stumps should be flush cut or cut as low as possible (maximum height 6”) in foreground Retention and Partial Retention areas if treatment areas are visible from the Peak-to-Peak Highway, Lefthand Canyon Drive, and/or the Switzerland Trail. The District Landscape Architect will field verify visible areas, and train implementation crews on stump cutting technique on flat and sloping ground.

· In patch cuts, mechanical and hand thinning units, in foreground and Middleground Retention and Partial Retention areas, unit boundary edges should blend with the natural landscape.  Unit boundary edges should not be straight lines, but should mimic natural-appearing edges that are commonly found in the surrounding landscape (this affect may be achieved through prescription design in most cases.) Vegetation can be manipulated horizontally and vertically to achieve this affect. Some techniques include, feathering and/or creating small openings where there are none.  The District Landscape Architect will work with the Contractor to achieve this affect.
· In prescribe burn units, in foreground Retention and Partial Retention areas if visible from roads, trails and use areas identified in the NEPA document, hand line and/or mechanical line construction should be rehabilitated within one year following treatment so hand lines are not visible from roads, trails and use areas identified in the NEPA document. (In middleground Retention and Partial Retention areas rehabilitate hand line construction within two to three years following treatment.) Rehabilitation in these areas should blend with the undisturbed soil contours. Scatter branches, wood, rock and other materials to naturalize appearances
· Landings and/or log decks, and equipment staging areas should not be visible from Peak-to-Peak Highway, the Switzerland Trail and the Ceran Saint Vrain Trail and trailhead. 

· Slash piles visible in foreground Retention areas (except those remaining for wildlife objectives) should be burned within one year following treatment. 

· In all treatment areas where leave trees are marked w/ tree marking paint, marking should occur on the backside of the tree if trees are visible from adjacent roads or trail. 
Recreation

· When practical fuel treatment activities should be curtailed and equipment should be removed during scheduled recreation and guided events, contact Peaceful Valley Ranch, the Gold Lake Resort, and Glacier View Ranch for information on annual events prior to the start of treatment activities. 
Cultural Resources

· Two of the sites located during the preliminary survey have not been sufficiently evaluated for eligibility for the National Register of Historic places.  Sites 5BL9296 and 5BL9309 would be avoided until a complete evaluation of their eligibility has been made.
· Previously undiscovered cultural sites encountered during the course of a prescribed fire would be protected through the use of natural topographic features, previously constructed roads, fuel breaks, and non ground-disturbing techniques such as wet lines and black lines.  If affected properties are discovered after the burn, the Forest would document any damage and consult with the appropriate SHPO and Council pursuant to 800.13(b).
Noxious Weeds

· Treat high priority weed infestations prior to vegetation treatments, especially where ground-disturbing activities would occur, and emphasize areas of heavy disturbance such as landings, skid roads, and staging areas.

· Locate skid roads, landings, staging areas, and other areas of more severe soil disturbance away from high priority weed infestations, and where possible, in weed-free areas.

· Ground based equipment belonging to the contractor, cooperator, and the Forest Service (not including service trucks that remain on roadways) are to be clean, (i.e. free of mud, dirt, and plant parts) prior to entering National Forest System lands.  Determine the need for cleaning between treatment units and before leaving the project site based on species, locations, and sizes of weed infestations and risk of spread, which are detailed by unit in the project record.

Wildlife

· Treatment would not occur within ¼ mile of any known or discovered goshawk nest(s) while the site is active.  The restricted distance may be determined to be less by a Forest Service Biologist if terrain or other factors adequately buffer nesting goshawks from disturbance. If a new active nest is detected, appropriate mitigations to be determined by a Forest Service Biologist would be implemented.

· If slash is piled, mark and leave 3-6 slash piles per acre approximately 5 ft diameter by 3 ft high. Marking would be visible (e.g. flag pole) in the winter during snow conditions when piles would be burned.

· No treatment would occur from May 15th to June 30th within the portions of units PBFB3 and RFB14 that are located in key elk calving areas. 

· No treatment would occur from December 1st to March 30th within the portions of units PBFB3 and RFB14 that are located in key winter range.

Soils

· Till (by ripping or, preferably, sub-soiling) detrimentally compacted landings.  Detrimentally compacted portions of skid trails would also be considered for tilling.  Follow tillage treatment with erosion control measures such as installation of water-bars and covering the area with slash or other effective ground cover.

· On soils with a severe limitation rating for total tree harvest (topsoil thinner than 1 inch, topsoil organic matter less than 2%, or effective rooting depth less than 6 inches), retain 2-6 tons/acre of the fine logging slash (less than 3 inches in diameter) in patch cuts less than 5 acres.
  Slash would be scattered and slash height would not exceed 12 inches.  To meet fuels concerns, total fuel bed depth would not exceed 12 inches.
· Construction of fire line would include installation of water-bars to dissipate water energy and prevent erosion.  Additionally, rake litter and other material or scatter slash over the line, once it is safe to do so.
· In patch cut units, slash material outside of landing areas would be piled with a grapple type machine (one that minimizes soil disturbance) and not with a tractor blade.  
 Chipping and Mastication 

· Chips would be distributed to avoid continuous ground coverage.  The desired pattern is patchy, mosaic, and discontinuous.  Chips would cover no more than 25% of the area for any given acre of land.  Chips must be scattered so they are not in contact with residual trees.   

· Chip depth would not exceed 2-3 inches.  Chip depths of up 5 inches may occur over small areas.  To meet fuels concerns, total fuel bed depth would not exceed 12 inches. 

· Masticated wood “chunks” would be distributed to avoid continuous ground coverage.  The desired pattern is patchy, mosaic, and discontinuous.  Chunks would cover no more than 25% of the area for any given acre of land.  

· Maximum chunk depth would not exceed 10-12 inches.  To meet fuels concerns, total fuel bed depth would not exceed 12 inches.
Project Design Criteria

Prescribed Fire

· Fire lines may be constructed and chain saws may be used within prescribed fire units during any phase of implementation to create containment lines, thin or prune vegetation or to facilitate desired burning conditions.

Botany

Activities in Table A-1 are recommended prior to or during project implementation.  
Table A-1:  Recommended mitigations by treatment unit

	Treatment Unit
	Possible occurrences
	Activity

	H1501
	Rubus arcticus, Mimulus gemmiparus
	Flag and avoid

	M0502
	Botrychium lineare, Lilium philadelphicum*
	Survey

	M0801
	carices
	Survey

	M1603
	Pyrola picta, Goodyera repens*
	Survey  

	M1701
	Botrychium lineare, Lilium philadelphicum*
	Survey 

	M1801
	Aletes humilus, Potentilla rupincola
	Survey

	M2201
	Botrychium lineare, Lilium philadelphicum*
	Aspen stand may be wet in spring, avoid disturbing hydrology

	M3501
	Botrychium lineare
	Survey

	O0401
	Botrychium lineare, Lilium philadelphicum*
	Survey

	O0402
	Botrychium lineare, carices
	Survey

	O3501
	Botrychium lineare
	Survey 

	PBFB2
	Botrychium lineare, Malaxis brachypoda
	Survey 

	PBFB3
	Malaxis brachypoda
	Survey

	RFB6
	Aletes humilus
	Flag and avoid

	RFB8
	Aletes humilus
	Flag and avoid

	RFB8
	Botrychium lineare, Potentilla rupincola, 
	Survey

	RFB9
	Botrychium lineare, Aletes humilus
	Survey 



*Rare species not analyzed in report but having potential habitat in a treatment unit or occurring in similar habitat to analyzed species.
· Where areas are determined to be at high risk for weed establishment or spread due to project activities, minimize risks by a combination of: 

· designating high priority infestations for avoidance on the ground 

· adjusting treatment unit boundaries and/or timing of mechanical and prescribed fire treatments as needed. 

· Where possible, begin project operations in uninfested or less infested areas before operating in weed-infested areas.  This applies when the same equipment will be used in multiple project units.

· Where heavy equipment would be used for road decommissioning, coordinate with the District Noxious Weed Coordinator to minimize weed seed spread.
· No primary fire ignition activities shall occur in buffer zones except at designated locations (approved by hydrologist or fisheries biologist).  Prescribed fire may be allowed to back down into the buffer zones, but fire in riparian vegetation should be avoided.  
· No primary fire ignition activities shall occur in buffer zones except at designated locations (approved by hydrologist or fisheries biologist).  Prescribed fire may be allowed to back down into the buffer zones, but fire in riparian vegetation should be avoided.  

Cultural Resources

· All hand or machine constructed fire lines would be intensively surveyed for cultural resources. Construction of handline involves removal of organic material down to sterile mineral soil.  Fire handlines are usually one to two feet in width and tie into topographic features, such as rocks, cliffs, or ridgelines.  Roads and trails are often used as fire handlines.  It is recommended that handlines be located in areas of low cultural resource probability.  

Roads

· Temporary roads listed below are to be closed and rehabilitated.  The closure may include tillage with a winged subsoiler or tillage implement, use of waterbars or reverse waterbars, covered with slash, and/or provided a sufficient barrier to prevent trespass.  Reverse waterbars are used in tillage operations on steeper slopes and involve angling the tractor away from the skid and lifting the shanks out of ground, moving ahead about a foot, and beginning the tillage operation again in line with the route being treated.  These reverse water bars should be spaced appropriately based on slopes at similar distances to regular waterbars.

· Obliterate temporary roads at conclusion of project implementation.  Reclamation work to include as needed on specific temporary roads would include the following actions:

· Pulling culverts and restoring stream crossings to natural grade.

· Re-establishing natural drainage patterns with waterbar placement.

· Seeding or planting along the ripped or recontoured sections with native vegetation.

· Recontouring the road prism to the original land contours for the entire disturbed length.

Scenery

· In Units H1803 and H1804 maintain variable clumps of trees adjacent to Saw Mill Road to minimize the potential for visible cut and/or fill slopes as viewed from Lefthand Canyon Drive and the town of Ward. The landscape architect should field verify clumps of trees to remain prior to project implementation. 

· In unit H0401, maintain irregular and random spacing of trees and/or openings adjacent to Gold Lake Road. 

· A variable vegetative buffer should be maintained in Unit M0801 as seen from Peak-to-Peak Highway.  District Landscape Architect should field verify.

· In units M0501b, M0502, M3401a and O0401 maintain irregular and random spacing of trees and/or openings adjacent to Forest Service Road #102.

· Where applicable integrate patch cut openings with adjacent existing ponderosa pine stand openings and/or other natural appearing openings, and natural rock outcrops.
Recreation

(
In units M1603 and H1501, operations would not be conducted on weekends and between 6:00 pm and 5:00 am during weekdays.



JAMES CREEK FUEL REDUCTION PROJECT

Appendix B-Proposed Treatments



	Unit**
	Acres
	Proposed Action
	Alternative C
	Alternative D
	Slash Treatment

	H0401
	20
	Regeneration thin
	Regeneration thin
	Regeneration thin
	Hand-piled and burned

	H1301
	78
	Manual thin
	Manual thin
	Manual thin*
	Hand-piled and burned

	H1401
	96
	Manual thin
	Manual thin
	Manual thin*
	Hand-piled and burned

	H1401
	91
	Manual thin
	Manual thin
	Manual thin
	Hand-piled and burned

	H1501
	59
	Manual thin
	Manual thin
	Manual thin
	Hand-piled and burned

	H1801
	6
	Manual thin
	Manual thin
	Manual thin*
	Hand-piled and burned

	H1802
	19
	Manual thin
	Manual thin
	Manual thin*
	Hand-piled and burned

	H1803
	3
	Manual thin
	Manual thin
	Manual thin*
	Hand-piled and burned

	H1804
	29
	Manual thin
	Manual thin
	Manual thin*
	Hand-piled and burned

	H1804
	5
	Enhance aspen
	Enhance aspen
	Enhance aspen*
	Hand-piled and burned

	H2801
	4
	Regeneration thin
	Regeneration thin
	Regeneration thin
	Hand-piled and burned

	H3101
	89
	Manual thin
	Manual thin
	Manual thin
	Hand-piled and burned

	H3101
	11
	Enhance aspen
	Enhance aspen
	Enhance aspen
	Hand-piled and burned

	H3201
	48
	Manual thin
	Manual thin
	Manual thin*
	Hand-piled and burned

	H3401
	136
	Manual thin
	Manual thin
	Manual thin
	Hand-piled and burned

	H3402
	49
	Manual thin
	Manual thin
	Manual thin*
	Hand-piled and burned

	M0201
	31
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer*
	Piled at landing and burned

	M0201
	6
	Thin ponderosa
	Thin ponderosa
	Thin ponderosa*
	Piled at landing and burned

	M0501
	7
	Enhance aspen
	Enhance aspen
	Drop
	Piled at landing and burned

	M0501
	159
	Thin mixed conifer
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M0501
	34
	Patch cut
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M0502
	99
	Thin mixed conifer
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M0502
	53
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer
	Piled at landing and burned

	M0502
	58
	Thin ponderosa
	Thin ponderosa
	Thin ponderosa
	Piled at landing and burned

	M0502
	3
	Aspen Enhance
	Aspen Enhance
	Aspen Enhance
	Piled at landing and burned

	M0801
	80
	Thin ponderosa
	Thin ponderosa
	Thin ponderosa*
	Piled at landing and burned

	M1401
	10
	Thin mixed conifer
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M1401
	95
	Thin ponderosa
	Thin ponderosa
	Drop
	Piled at landing and burned

	M1402
	16
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer*
	Piled at landing and burned

	M1403
	2
	Enhance aspen
	Enhance aspen
	Enhance aspen*
	Piled at landing and burned

	M1403
	25
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer*
	Piled at landing and burned

	M1403
	23
	Thin ponderosa
	Thin ponderosa
	Thin ponderosa*
	Piled at landing and burned

	M1601
	44
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer
	Piled at landing and burned

	M1601
	18
	Enhance aspen
	Enhance aspen
	Enhance aspen
	Piled at landing and burned

	M1602
	3
	Enhance aspen
	Enhance aspen
	Enhance aspen
	Piled at landing and burned

	M1602
	14
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer
	Piled at landing and burned

	M1603
	93
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer
	Piled at landing and burned

	M1603
	16
	Enhance aspen
	Enhance aspen
	Enhance aspen
	Piled at landing and burned

	M1603
	4
	Regeneration thin
	Regeneration thin
	Regeneration thin
	Hand-piled and burned

	M1603
	16
	Patch cut
	Thin mixed conifer
	Patch cut
	Piled at landing and burned

	M1701
	38
	Enhance aspen
	Enhance aspen
	Drop
	Piled at landing and burned

	M1701
	247
	Thin mixed conifer
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M1701
	47
	Thin lodgepole
	Thin lodgepole
	Drop
	Piled at landing and burned

	M1701
	5
	Thin ponderosa
	Thin ponderosa
	Drop
	Piled at landing and burned

	M1701
	32
	Patch cut
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M1801
	52
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer
	Piled at landing and burned

	M2201
	26
	Thin mixed conifer
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M2201
	37
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer
	Piled at landing and burned

	M2201
	10
	Manual thin
	Manual thin
	Manual thin
	Hand-piled and burned

	M2201
	7
	Enhance aspen
	Enhance aspen
	Enhance aspen
	Piled at landing and burned

	M2201
	7
	Patch cut
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M2801
	18
	Thin lodgepole
	Thin lodgepole
	Thin lodgepole
	Piled at landing and burned

	M2801
	33
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer
	Piled at landing and burned

	M2801
	10
	Patch cut
	Thin mixed conifer
	Patch cut
	Piled at landing and burned

	M3201
	36
	Thin mixed conifer
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M3202
	84
	Thin mixed conifer
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M3202
	2
	Enhance aspen
	Enhance aspen
	Drop
	Piled at landing and burned

	M3301
	5
	Enhance aspen
	Enhance aspen
	Enhance aspen*
	Piled at landing and burned

	M3301
	24
	Thin mixed conifer
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M3401
	153
	Thin lodgepole
	Thin lodgepole
	Drop
	Piled at landing and burned

	M3401
	69
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer
	Piled at landing and burned

	M3401
	65
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer*
	Piled at landing and burned

	M3401
	18
	Thin mixed conifer
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M3401
	61
	Patch cut
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M3403
	18
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer*
	Piled at landing and burned

	M3403
	14
	Enhance aspen
	Enhance aspen
	Enhance aspen*
	Piled at landing and burned

	M3403
	24
	Thin lodgepole
	Thin lodgepole
	Thin lodgepole*
	Piled at landing and burned

	M3403
	2
	Patch cut
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M3501
	155
	Thin mixed conifer
	Thin mixed conifer
	Drop
	Piled at landing and burned

	M3502
	33
	Enhance aspen
	Enhance aspen
	Drop
	Piled at landing and burned

	M3502
	160
	Thin mixed conifer
	Thin mixed conifer
	Drop
	Piled at landing and burned

	MPB1
	57
	Thin mixed conifer then burn
	Thin mixed conifer
	Drop
	Piled at landing and burned

	MPB1
	3
	Enhance aspen
	Enhance aspen
	Drop
	Piled at landing and burned

	MPB2
	51
	Thin mixed conifer then burn
	Drop
	Thin mixed conifer then burn
	Masticated/chipped and burned

	O0401
	62
	Old growth development
	Old growth development
	Old growth development
	Piled at landing and burned

	O0402
	73
	Old growth development
	Old growth development
	Drop
	Piled at landing and burned

	O0403
	60
	Old growth development
	Old growth development
	Drop
	Piled at landing and burned

	O1501
	20
	Old growth development
	Old growth development
	Old growth development*
	Piled at landing and burned

	O2801
	136
	Old growth development
	Old growth development
	Old growth development*
	Piled at landing and burned

	O2801
	82
	Thin mixed conifer
	Thin mixed conifer
	Thin mixed conifer*
	Piled at landing and burned

	O3401
	83
	Old growth development
	Old growth development
	Old growth development*
	Piled at landing and burned

	O3501
	12
	Enhance aspen
	Enhance aspen
	Enhance aspen*
	Hand-piled and burned

	O3501
	78
	Old growth development
	Old growth development
	Old growth development*
	Piled at landing and burned

	PBFB1
	173
	Manual thin
	Manual thin
	Manual thin
	No slash treatment

	PBFB1
	75
	Ridge fuel break then burn
	Ridge fuel break then burn
	Ridge fuel break then burn
	No slash treatment

	PBFB2
	236
	Prescribed burn
	Drop
	Prescribed burn
	No slash treatment

	PBFB2
	76
	Secondary burn
	Drop
	Secondary burn
	No slash treatment

	PBFB2
	54
	Ridge fuel break then burn
	Ridge fuel break
	Ridge fuel break then burn
	No slash treatment

	PBFB3
	322
	Prescribed burn
	Drop
	Prescribed burn
	No slash treatment

	PBFB4
	214
	Prescribed burn
	Drop
	Prescribed burn
	No slash treatment

	PBFB4
	140
	Secondary burn
	Drop
	Secondary burn
	No slash treatment

	RFB1
	36
	Ridge fuel break then burn
	Ridge fuel break
	Ridge fuel break then burn
	Hand-piled and burned

	RFB3
	93
	Ridge fuel break
	Ridge fuel break
	Ridge fuel break
	Hand-piled and burned

	RFB4
	19
	Ridge fuel break
	Ridge fuel break
	Ridge fuel break
	Hand-piled and burned

	RFB5
	84
	Ridge fuel break
	Ridge fuel break
	Ridge fuel break
	Hand-piled and burned

	RFB6
	167
	Ridge fuel break
	Ridge fuel break
	Ridge fuel break
	Hand-piled and burned

	RFB7
	3
	Enhance aspen
	Enhance aspen
	Enhance aspen
	Hand-piled and burned

	RFB7
	95
	Ridge fuel break
	Ridge fuel break
	Ridge fuel break
	Hand-piled and burned

	RFB8
	114
	Ridge fuel break
	Ridge fuel break
	Ridge fuel break
	Hand-piled and burned

	RFB9
	5
	Enhance aspen
	Enhance aspen
	Enhance aspen
	Hand-piled and burned

	RFB9
	198
	Ridge fuel break
	Ridge fuel break
	Ridge fuel break
	Hand-piled and burned

	RFB10
	157
	Ridge fuel break
	Ridge fuel break
	Ridge fuel break
	Hand-piled and burned

	RFB10
	14
	Enhance aspen
	Enhance aspen
	Enhance aspen
	Hand-piled and burned

	RFB13
	64
	Ridge fuel break then burn
	Ridge fuel break
	Ridge fuel break then burn
	Hand-piled and burned

	RFB14
	92
	Ridge fuel break then burn
	Ridge fuel break
	Ridge fuel break then burn
	Hand-piled and burned

	RFB15
	13
	Ridge fuel break then burn
	Ridge fuel break
	Ridge fuel break then burn
	Hand-piled and burned

	RFB16
	19
	Ridge fuel break then burn
	Ridge fuel break
	Ridge fuel break then burn
	Hand-piled and burned

	RFB17
	57
	Ridge fuel break then burn
	Ridge fuel break
	Ridge fuel break then burn
	Hand-piled and burned

	RFB18
	24
	Ridge fuel break then burn
	Ridge fuel break
	Ridge fuel break then burn
	Hand-piled and burned

	RFB19
	23
	Ridge fuel break
	Ridge fuel break
	Ridge fuel break
	Hand-piled and burned

	RFB19
	14
	Enhance aspen
	Enhance aspen
	Enhance aspen
	Hand-piled and burned

	RFB20
	28
	Ridge fuel break then burn
	Ridge fuel break
	Ridge fuel break then burn
	No slash treatment


**Multiple treatments are proposed for some units

* Pending right-of-way acquisitions
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Appendix C- Proposed Road Activities



Proposed Road Improvements (miles)
	Road Number
	Alternative A
	Alternative C
	Alternative D
	Road Status

	376.1
	0.5
	0.5
	0.5
	System Road

	H378.1
	0.3
	0.3
	
	System Road

	372.1**
	1.0
	1.0
	1.0
	System Road

	102.J/5
	2.0
	2.0
	2.0*
	System Road

	102.J
	0.1
	0.1
	
	System Road

	509.1A
	1.0
	1.0
	
	System Road

	376.1C
	0.4
	0.4
	
	System Road

	252.1A
	0.6
	0.6
	
	System Road

	275.1A
	0.3
	0.3
	0.3
	System Road

	374.1
	0.2
	0.2
	
	System Road

	H252.1B
	0.7
	0.7
	
	System Road

	374.1B
	0.4
	0.4
	
	System Road

	373.3B
	0.1
	0.1
	
	System Road

	254.1C
	0.6
	0.6
	0.6
	System Road

	254.1
	0.3
	0.3
	0.3
	System Road

	H227.1
	0.5
	0.5
	0.5*
	System Road

	513.1**
	0.8
	0.8
	0.8*
	System Road

	373.1A
	0.1
	0.1
	
	System Road

	H746.1
	0.4
	0.4
	0.4*
	System Road

	170.1
	0.3
	0.3
	0.3*
	System Road

	227.1
	0.8
	0.8
	0.8*
	System Road

	252.2
	1.0
	1.0
	1.0*
	System Road

	87
	0.3
	0.3
	0.3
	System Road

	509.1B
	0.4
	0.4
	
	System Road

	509.2
	0.1
	0.1
	
	System Road

	513.1**
	0.2
	0.2
	0.2*
	System Road

	513.1A
	0.4
	0.4
	
	System Road

	372.1**
	0.2
	0.2
	0.2
	System Road

	373.1
	0.4
	0.4
	
	System Road

	374.1
	0.1
	0.1
	
	System Road

	376.1A
	0.2
	0.2
	
	System Road

	376.1
	0.1
	0.1
	
	System Road

	455.1
	0.01
	0.01
	0.01
	System Road

	456.1C
	0.2
	0.2
	0.2
	System Road

	297.1
	0.4
	0.4
	0.4
	System Road

	254.1G
	0.3
	0.3
	0.3
	System Road

	254.1G
	0.2
	0.2
	0.2
	System Road

	370.1
	0.2
	0.2
	0.2
	System Road


**Multiple portions of these roads are proposed for improvement

*Pending rights-of-way acquisitions

Proposed Road Closures (miles)
	Road Number
	Alternative A
	Alternative C
	Alternative D
	Road Status

	No name
	1.0
	1.0
	0
	Non-System Road*

	No name
	0.6
	0.6
	0
	Non-System Road*


* Causing resource damage


Proposed Road Construction (miles)
	Road Identifier
	Alternative A
	Alternative C
	Alternative D
	Road Status

	A
	0.3
	0.3
	0.3**
	Non-System Road

	AA
	0.2
	0.2
	
	New Temporary 

	B
	0.1
	0.1
	
	New Temporary 

	BB
	0.4
	0.4
	0.4**
	Non-System Road

	C
	0.7
	0.7
	
	New Temporary 

	CC
	0.3
	0.3
	
	New Temporary 

	CCC
	0.3
	0.3
	
	New Temporary 

	D
	0.5
	0.5
	0.5**
	Non-System Road

	E
	0.5
	0.5
	
	New Temporary 

	F
	0.1
	0.1
	
	New Temporary 

	G
	0.5
	0.5
	0.5**
	Non-System Road

	GG
	0.2
	0.2
	
	New Temporary 

	GGG
	0.1
	0.1
	
	Non-System Road

	I
	0.2
	0.2
	
	New Temporary 

	II
	0.3
	0.3
	
	New Temporary 

	J
	0.3
	0.3
	
	New Temporary 

	K
	0.4
	0.4
	
	New Temporary 

	KK
	0.8
	0.8
	
	New Temporary 

	L
	0.2
	0.2
	
	New Temporary 

	LL
	0.3
	0.3
	
	New Temporary 

	M
	0.04
	0.04
	
	New Temporary 

	MM
	0.2
	0.2
	
	New Temporary 

	MMM
	0.1
	0.1
	
	New Temporary 

	N
	0.2
	0.2
	
	New Temporary 

	NN
	0.1
	0.1
	
	New Temporary 

	NNN
	0.3
	0.3
	0.3**
	Non-System Road

	O
	0.1
	0.1
	
	New Temporary 

	OO
	0.6
	0.6
	
	New Temporary 

	OOO
	0.3
	0.3
	
	New Temporary 

	P
	0.1
	0.1
	
	New Temporary 

	PP
	0.1
	0.1
	0.1**
	Non-System Road

	PPP
	0.1
	0.1
	
	New Temporary 

	Q
	0.3
	0.3
	
	New Temporary 

	QQ
	0.2
	0.2
	
	New Temporary 

	QQQ
	0.2
	0.2
	0.2**
	Non-System Road

	R
	0.3
	0.3
	
	New Temporary 

	RR
	0.2
	0.2
	
	New Temporary 

	S
	0.04
	0.04
	
	New Temporary 

	SS
	0.02
	0.02
	
	New Temporary 

	SSS
	0.1
	0.1
	
	New Temporary 

	T
	0.3
	0.3
	
	New Temporary 

	TT
	0.0
	0.0
	
	New Temporary 

	U
	0.4
	0.4
	0.4**
	Non-System Road

	UU
	0.1
	0.1
	
	New Temporary 

	V
	0.2
	0.2
	
	New Temporary 

	VV
	0.3
	0.3
	0.3**
	Non-System Road

	W
	0.4
	0.4
	
	New Temporary 

	X
	0.1
	0.1
	
	New Temporary 

	Y
	0.2
	0.2
	
	New Temporary 


**Roadbed already exists; will be improved for use in Alternative D and then closed

For additional information on proposed road activities, see Maps 14-17 and Chapter 2.
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Appendix D- Glossary



Active Crown Fire - A fire front in which the entire fuel complex (ground, surface and aerial fuels) becomes involved, and passes through the canopy of a stand. Crowning is dependent on heat released from surface fuels for continued spread.  May also be called “running crown fire” or “continuous crown fire”.

Airshed - A geographical area that shares a mass of air as the result of topographic, climatic and meteorological features.

Available Fuel - The total mass of ground, surface and canopy fuel per unit area consumed by a fire, including fuels consumed in postfrontal combustion of duff, organic soils, and large wood fuels; the portion of the total fuel load that would be consumed under a specified set of burning conditions. 

Broadcast Burn - Prescribed fire that burns over a designated area, generally in the absence of a merchantable overstory, to consume debris that has not been piled or windrowed, including meadows, shrub and timber communities.  This includes prescribed fires. 

Burn Plan (Prescribed Fire Plan) - A subsequent plan to the Environmental Assessment that includes information needed to implement an individual prescribed fire project.

Class I Area - An air quality class that includes National Parks and Wildernesses that allows very little additional pollution.

Class II Area - An air quality class that allows some incremental increase in pollution.

Canopy Closure - The progressive reduction of space between tree crowns as they spread laterally, increasing canopy cover and reducing the amount of sunlight that reaches surface fuels.

Common Vegetation Unit (CVU) – Area of common vegetation for mapping purposes.

Crown Fire (Crowning) - A fire that advances through the crowns of shrubs and trees, usually in conjunction with surface fire.  Crown fires can be classified according to the degree of dependence on the surface fire, i.e. passive crown fire, intermittent crown fire, active crown fire, independent crown fire or plume dominated fires.

Crown Fire Initiation - The commencement of a crown fire where fire is starting to propagate to crowns and is dependent on surface fire and surface fuel heat release.  Usually in reference to the vertical movement of fire associated with torching, passive crown fire or intermittent crown fire.
Crown Fire Spread - The continuous movement of fire through the crowns of shrubs or trees, which may or may not be dependent on surface fire activity or surface fuel heat release.  Usually in reference to the horizontal movement of fire associated with active, independent or plume dominated fires.

Crown Ratio - The proportion of the tree that is occupied by live branches and foliage.

Debris Burning - Any prescribed fire used to dispose of scattered, piled, or windrowed (piled in a long line) dead woody fuel in the absence of an overstory. Such a burn often accomplishes the objectives of a Site Prep Burn as well.

Defensible Space - The area within the perimeter of a parcel, development, neighborhood or community where basic wildland fire protection practices and measures can be reasonably implemented, providing the key point of defense from an approaching wildfire.

Detrimental Soil Impacts - Activity area (unit) soils are considered detrimentally impacted when the extent detrimental of compaction, displacement, puddling, severe burning or erosion exceeds 15% of the area.

Detrimental Compaction - A 15% increase in bulk density from undisturbed bulk density.

Detrimental Displacement - The removal of soil from a continuous area of 100 square feet or more.

Detrimental Erosion - Any indication of sheet erosion.  Any rills or gullies greater than 1 inch deep.

Detrimental Puddling - Puddling occurs when soils are compacted when saturated.  Compaction is used to monitor detrimental puddling.

Erosion Hazard Rating -  A measure of the susceptibility of a soil to erosion based on soil properties and slope.  Effective ground cover also controls potential for erosion.

Fire Behavior - The manner in which fire reacts to the influences of fuel, weather and topography. 

Fire Behavior Fuel Model - Live and dead vegetation are classified into thirteen categories to describe properties of fuels and to therefore predict fire behavior for the severe period of the fire season.

Fire Effects - The result of the interaction between the heat regime created by the fire and properties of ecosystem components, including weather conditions, present on the site. The physical, biological and ecological impacts of fire on the environment. 

Fire Frequency- The re-occurrence of fire in a given area over time.  Also known as “Fire Return Interval”.

Fireline - A constructed line in which all vegetation is removed down to the mineral soil, or altered to prevent the spread of fire.  Constructed lines may be wetlines (application of water), handlines (fuels removed by hand down to mineral soil), dozerlines (fuels removed by bulldozer down to mineral soil) or blacklines (application of fire).

Fire Regime - The role fire plays in an ecosystem characterized by frequency, seasonality, intensity, duration and scale (patch size) as well as regularity or variability in relation to immediate effects in vegetation type or ecosystem.

Fire Regime Condition Class - A classification of the amount of departure of conditions at a given time period from the ecological reference conditions (Historic Range of Variability).

Forest Roads - Any road wholly or partially within, or adjacent to, and serving the National Forest System and which is necessary for the protection, administration, and utilization of the National Forest System and the use and development of its resources (Title 23 Section 101 of the United States Code (23 U.S.C. 101.)

Fuel Break - An existing barrier or change in fuel type (to one that is less flammable than that surrounding it), or a wide strip of land on which the native vegetation has been modified or cleared, that act as a buffer to fire spread so that fires burning into them can be more readily controlled. Often selected or constructed to protect a high value area from fire.

Fuel Loading - Weight per unit area of fuel often expressed in tons per acre.  Dead woody fuel loadings are commonly described in diameter classes of:  1 hour (< ¼ ”), 10 hour ( ¼  – ½ ”), 100 hour (  ½ - 1”) and 1000 hour ( 1 – 3”) and coarse woody (3”+).

Fuel Model - A set of surface fuel bed characteristics (load and surface-area-to-volume-ratio by size class, heat content and depth) organized for input to a fire model relative to expected fire behaviors and stylized to represent specific fuel conditions.

Habitat Structural Stage - Categories that depict the developmental stage and cover percent of dominant tree species within a designated unit of land.

Historic Range of Variability - The natural variation and tendencies of biophysical, disturbance and historic climatic systems across landscapes during a historic period of time exhibited in the absence of modern human interference.

Hydrophobicity - Formation of water repellent layer in the soil following combustion of plant materials.

Independent Crown Fire - A crown fire that spreads through the tree canopy, but without the influence of surface fire activity.

Jackpot Burns - Prescribed fires in heavy accumulations of natural fuels.

Ladder Fuels - Fuels that provide vertical continuity between the ground and tree crowns, thus create a pathway for a surface fire to move into the overstory tree crowns, such as shrubs and young trees. 

Landing Burn - Burning an area of piled slash, logging residue, and stumps, created as a result of harvesting operations and the construction of roads and landings.

Landing Pile - An area of piled slash, logging residue and stumps created as a result of harvesting operations and the construction of landings.

Landscape Character - The combination of physical, biological and cultural attributes that gives an area its visual and cultural identity. Each attribute contributes to the uniqueness of the landscape and gives a particular place meaning and value and helps to define a “sense of place.” Landscape character provides a frame of reference from which to determine scenic attractiveness and to measure scenic integrity and scenic sustainability.

Landscape Character Goal(s), Objectives and Design Criteria - Management prescriptions designed to maintain or modify the existing landscape character to achieve a desired future state.  They are derived by carefully balancing the constituent’s concerns or desires with the opportunities and constraints of the landscape and its ecosystems.

Landscape Visibility - The relative importance and sensitivity of what is seen and perceived in the landscape. It is a function of many important and interconnected considerations such as number and context of viewers, duration of views, degree of discernable detail (which depends in part on the position of the viewer, i.e. the landscape may be superior, level with or inferior and seasonal variation. Landscape visibility inventory and analysis consists of three elements, including travel ways and use areas, concern levels and distance zones.

Maintenance Levels - Maintenance levels (1-4) define the level of service provided by, and maintenance required for, a specific road (FSH 7709.58.)

Level 1 - Assigned to intermittent service roads during the time they are closed to vehicular traffic.  The closure period must exceed 1 year.  Basic custodial maintenance is performed to keep damage to adjacent resources to an acceptable level and to perpetuate the road to facilitate future management activities.  Roads receiving maintenance level 1 may be of any type, class, or construction standard, and may be managed at any other maintenance level while they are open for traffic.  While being maintained at level 1, they are closed to vehicular traffic, but may be open and suitable for non-motorized uses.

Level 2 - Assigned to roads open for use by high clearance vehicles.  Passenger car traffic is not a consideration.  Traffic is normally minor, usually consisting of one or a combination of administrative, permitted, dispersed recreation, or specialized uses.  Log haul may occur at this level.  

Mass Wasting - Erosion processes in the form land-slides, debris flows or rock fall.  Although not common in the James Creek Area, mass wasting may be associated with very steep slopes, road cuts and/or saturated soils.
Mixed Severity Fire Regime - Fires either cause selective mortality in dominant vegetation, depending on different species’ susceptibility to fire, or vary between the understory and stand replacement fires.

National Forest System Road - A classified forest road under the jurisdiction of the Forest Service.  The term “National Forest System roads is synonymous (replaces) with the term “forest development roads”.

Passive Crown Fire - A fire in the crowns of trees in which a tree or small groups of trees torch, and are ignited by the passing front of the fire where torching is dependent on surface fire and surface fuel heat release.  See Torching.

Patch - A particular unit, with identifiable boundaries, that differs from its surroundings in one or more ways.

Potential Natural Vegetation - The land area with potential to support a type of natural vegetation and associated disturbance processes.  It refers to the composition of successional stages that would occur in the absence of modern human interference in response to natural disturbances for a give climatic period.

Prescribed Burning - The controlled application of fire to wildland fuels in either a natural or modified state, under specified environmental conditions which allow the fire to be confined to a predetermined area and at the same time produce the intensity required to attain planned resource management objectives. Also called “Prescribed Fire” or “Prescribed Broadcast Fire”.

Rate of Spread - The relative activity of a fire in extending its horizontal dimensions. It is expressed as rate of increase of the total perimeter of the fire, as rate of forward spread of the fire front, or as rate of increase in area, depending on the intended use of the information. Usually it is expressed in chains or acres per hour for a specific period in the fire's history.

Receptors - Locations of scenic and/or important vistas, especially during periods of significant public use, urban and rural population centers, schools, hospitals, nursing homes, transportation facilities such as roads and airports, recreational areas, and other locations that may be sensitive to smoke for health, safety and/or aesthetic reasons.

Risk - The probability of an ignition occurring as determined from historical fire record data.

Road Decommissioning - Activities that result in the stabilization and restoration of unneeded roads to a more natural state.  Activities used to decommission a road include, but are not limited to: reestablishing former drainage patterns, stabilizing slopes, restoring vegetation, blocking the entrance to the road, installing waterbars, removing culverts, reestablishing drainage-ways, removing unstable fills, pulling back road shoulders, scattering slash on the roadbed, completely eliminating the roadbed by restoring natural contours and slopes, or other methods designed to meet the specific conditions associated with the unneeded road (FSM 7712.)  Decommissioning removes the road from the transportation system.

Road Maintenance - The ongoing upkeep of a road necessary to regain or restore the road to the approved road management objective (FSM 7712.3.)

Road Reconstruction - Activity that results in the improvement or realignment of an existing classified road as defined:

Road Improvement - Activity that results in an increase of an existing road’s traffic service level, expansion of its capacity, or change in its original design function.

Road Realignment - Activity that results in a new location of an existing road or portions of an existing road and treatment of the old roadway (36 CFR 212.1.)

Scenic Integrity - The measure of the lack of noticeable human-caused disturbance in the area that detracts from the dominant, valued attributes of landscape character. The baseline from which to measure scenic integrity is dependent upon a complete and accurate description of the important and dominant positive landscape character attributes that are viewed at the time of measurement. It can be used to describe scenery in the past, as it presently exists, and as predicted in the future.

Scenic Sustainability - The measure of the degree to which the ecosystem is likely able to restore, maintain, or continue to exhibit the positive dominant attributes of the landscape character. 

Seral Stage - The identifiable stages in the development of a sere, from an early pioneer stage, through various early and mid-seral stages, to late seral, subclimax, and climax stages  The stages are identified by different plant associations (different species composition and/or community structure), different ages of the dominant vegetation (usually related to differences in structure), and by different microclimatic, soil and forest conditions.

Shade Tolerant - The capacity of a tree or plant species to develop and grow in the shade of, and in competition with, other trees or plants.

Slash - Debris resulting from such natural events as wind, fire, or snow breakage, or such human activities as logging or road construction. 

Soil Structure - The arrangement of soil particles into peds.  Structure is generally broken down when compaction occurs  

Soil Texture - Relative proportions of sand, silt and clay in soil.  Coarse textures are associated with “sandy” soils and fine textures are associated with “clay” soils.

Stand  (Tree Stand) – A contiguous group of trees sufficiently uniform in age-class, distribution, composition, and structure, and growing on a site of sufficiently uniform quality to be a distinguishable unit.

Stand Density Index - The relative measure of the amount of stocking on a forest based on competition, the number of trees per acre and average tree size.

Stand Replacement Fire Regime - The fire regime in which fires kill or consume 80% or more of the above ground portions of the dominant vegetation, changing aerial fuel structure substantially.

Succession - The process by which a series of different plant communities successively occupy and replace each other over time in a particular ecosystem or landscape location following a disturbance to that ecosystem.  

Surface Fire - Fire that spreads through the surface fuels.

Surface Fuels - Needles, leaves, grass, forbs, dead and down branches, boles, stumps, shrubs and short trees.

Surface Fuel Loads - The quantity of surface fuels present.

Temporary Road - Roads authorized by contract, permit, lease, other written authorization, or emergency operation, not intended to be part of the forest transportation system and not necessary for long-term resource management.

Turbidity - The presence of suspended solids in the water column of a stream, river, lake or pond, and is a measure of the amount of light transmission through water.  Generally, measured in nephelometer turbidity units or Jackson turbidity units.  

Water Yield - The measure of the amount of water produced on a watershed.  Generally, measured in acre-feet.

Wildland Urban Interface - The line, area, or zone where structures and other human development meet or intermingle with undeveloped wildland or vegetative fuels.

90th Percentile Weather - The historic measured weather data (fuel moisture and 20 foot wind speed adjusted to 1 minute probable gust) taken daily from May to September from Remote Automated Weather Stations to calculate a high Energy Release Component.  Only 10 percent of all recorded historic weather data exhibits fire weather conditions more severe than the 90th percentile.



�This management reqirement is adapted from Standard 14a (Watershed Conservation Practices Handbook, FSH 2509.25, Section 14.2).  Slash is retained to provide organic material for nutrient cycling and effective ground cover.  Slash height is restricted to address fuels and fire concerns.    
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