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This project was initiated under the authorities allowed in the Healthy Forests Restoration Act of 2003.  To comply with the National Environmental Policy Act, the Yankee Hill Fuel Treatment Project Environmental Assessment has been prepared. This Environmental Assessment tiers to the decision for the 1997 Revised Land and Resource Management Plan for the Arapaho and Roosevelt National Forests and Pawnee National Grassland and complies with the standards and guidelines of that plan.  To avoid bulk and duplication these documents are incorporated by reference.  These documents, as well as information from the project record are available from the Clear Creek Ranger District, Idaho Springs, Colorado.
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ABSTRACT:  The Clear Creek Ranger District of the Arapaho and Roosevelt National Forests and Pawnee National Grassland proposes a variety of management activities to address resource concerns on National Forest System lands in the Yankee Hill Geographic Area. The purposes of this project are to modify vegetation structure and fuel loads in order to lower the intensity and slow the rate of spread of wildfire on National Forest System lands and to increase the amount of time available for evacuation in the event of a wildland fire in the area.

This Environmental Assessment documents the analysis completed by the South Zone  

Planning Team to estimate the site specific effects of implementing proposed project 

alternatives.  This project was initiated under the authorities allowed in the Healthy Forests Restoration Act of 2003.  The Environmental Assessment tiers to the decision for the 1997 Revised Land and Resource Management Plan for the Arapaho and Roosevelt National Forests and Pawnee National Grassland and complies with the standards and guidelines of that plan.    

The Yankee Hill Fuel Treatment Project was selected to participate in a national pilot program to develop methods for implementing an iterative and collaborative approach to landscape scale fuel reduction.  The premise of the pilot program is that traditional methods of randomly placing treatments on a landscape are not effective at changing wildfire behavior at a landscape scale.  Instead, the most efficient and effective method is to place treatments strategically in a staggered pattern throughout the landscape so that they comprise approximately 15% to 25% of the analysis area.  During development of the Proposed Action, the Interdisciplinary Planning Team (IDT) used recommendations from the “Integrated Landscape Design to Maximize Fuel Treatment Effectiveness” national pilot program.  (The name of the program was later changed to “Strategic Placement of Treatments”.)  As a result of physical, economic, and resource challenges, it was not possible to follow pilot program recommendations exactly, so the IDT used a combination of spatial fire behavior tools, scientific research, and professional judgment to create a Proposed Action that addresses problematic wind driven wildland fire while taking into account these challenges as well as the risks to people and resources in the project area. 

Proposed fuel treatments are intended to target reducing ladder fuels, increasing the height between the ground surface and live branches of individual trees, and increasing the spacing between tree crowns.  A combination of mechanical and manual methods would be used to treat approximately 1,471 acres.  Slash resulting from the implementation of this project would be processed using a combination of methods including machine or hand piles, lop and scatter, chipping, or mastication.  There is no broadcast burning planned for this project; however, both machine and hand piles would be burned when the slash has dried and conditions favor burning. The project includes several administrative or on-the-ground road actions.

Natural conditions in the Yankee Hill project area support infrequent wildfires that generally burn large areas of the landscape under extreme weather conditions. Under such conditions, only extreme vegetation treatments (large clearcuts that remove all fuels) would significantly alter fire behavior across the project area. Treatments proposed in this project are not expected to stop large wildfires but may affect fire behavior by: slowing fire spread during extreme fires, applying strategically located treatments on the landscape in an overlapping pattern, and expanding natural fuel breaks such as aspen stands.  

Issues that resulted from scoping and collaboration were incorporated into the development and design of the Proposed Action.  The analysis discloses the direct, indirect and cumulative effects that may occur as a result of the implementation of the Proposed Action and the No-Action Alternative. 
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INTRODUCTION___________________________________
The Clear Creek Ranger District of the Arapaho and Roosevelt National Forests and Pawnee National Grassland (ARP) proposes a variety of management activities to address resource concerns on National Forest System lands in the Yankee Hill Geographic Area. The purposes of this project are to modify vegetation structure and fuel loads in order to lower the intensity and slow the rate of spread of wildfire on National Forest System lands and to increase the amount of time available for evacuation.

The USDA Forest Service (USFS) has prepared this Environmental Assessment (EA) in compliance with the National Environmental Policy Act (NEPA) of 1969, the Healthy Forests Restoration Act of 2003 (HFRA), and other applicable federal and state laws and regulations. The EA tiers to the decision for the 1997 Revised Land and Resource Management Plan for the Arapaho and Roosevelt National Forests and Pawnee National Grassland (Forest Plan, USDA Forest Service 1997) and complies with the standards and guidelines of that plan. To avoid bulk and duplication these documents are incorporated by reference. The EA discloses the direct, indirect, and cumulative environmental impacts that may result from the implementation of the Proposed Action or the No Action Alternative analyzed for this project. The purpose and need for action and the key public issues define the scope of this analysis and document.  

This project has been designed to comply with the management direction, standards and guidelines applicable to the project area.  In tiering to these documents, this analysis has focused on issues specific to the Yankee Hill project area. Copies of the Forest Plan are available through the Clear Creek Ranger District Office in Idaho Springs, Colorado.

BACKGROUND____________________________________
In 2001, largely as a result of the numerous and severe fires in 2000, Congress identified communities in the wildland-urban interface at high risk for wildfire. Within and adjacent to the project area, there are fifteen “at-risk communities” (USDA Forest Service 2001) and numerous structures in the wildland-community intermix area. 

In 2003, President Bush signed the Healthy Forests Restoration Act (HFRA, USDA Forest Service 2004). This law promotes hazardous fuel treatment on National Forest System (NFS), Bureau of Land Management (BLM) and Tribal lands that are at risk of wildland fire. This project is proposed under the provisions of the HFRA.  
Goals, strategies and implementation measures for meeting the challenges of the National Fire Plan were laid out in the National Fire Plan Cohesive Strategy and the Ten -Year Comprehensive Strategy   (http://www.fireplan.gov/reports/7-19-en.pdf).  The goals, strategies and implementation measures most applicable to this project are those emphasizing hazardous fuel treatment.  
This project proposal supports the National Fire Plan Cohesive Strategy goals and if implemented, would meet the Implementation Measures of the Ten -Year Comprehensive Strategy. This project also fits into the larger context of the interagency collaboration occuring according to the Colorado Front Range Fuels Treatment Partnership to meet National Fire Plan and the Ten -Year Comprehensive Strategy goals and measures.
This project qualifies for use of the Healthy Forest Restoration Act (HFRA) of 2003 according to criteria set for the Wildland Urban Interface and Watershed tests. As defined by The Healthy Forests Initiative and Healthy Forest Restoration Act interim Field Guide of 2004, this project meets the following HFRA criteria:

· The project area is inside the wildland-urban interface and within 1.5 miles of the boundary of an at-risk community. 
· The project is located outside designated wilderness areas.
· The project is collaborative.
· The project is designed to “protect” communities, watersheds, federally-listed Threatened and Endangered species, and natural resources from the effects of wildland fire.
· The project is consistent with resource management plans.

· The project is on National Forest System land.
· Most units in the project are within 0.5 miles of the boundaries of one of the following at-risk-communities as defined by the Federal Register (2001):  Alice, American City, Aspen Springs, Braecher Lake (Colorado Sierra Delta), Chalet Park, Cold Springs, Dory Lake, Mill Creek, Missouri Lakes #2, Missouri Lakes #3, Thorn Lake (Colorado Sierra Alpha and Colorado Sierra Beta), Paradise Valley Estates, and York Gulch.

· Other units in this project are within 1.5 miles of the boundaries of one of the following at-risk-communities as defined by the Federal Register (2001), and are in Fire Regime Condition Class 3:  Nevadaville and Wide Awake.

PROJECT  LOCATION_______________________________
The project analysis area is the entire Yankee Hill Geographic Area on the Clear Creek Ranger District as defined in the Forest Plan. The area includes National Forest System lands within the Clear Creek watershed located north of Interstate 70 and west of SH 40 between Idaho Springs and Berthoud Falls and extending north and west to the southern boundary of the Lump Gulch Geographic Area on the Boulder Ranger District (Figure 1). The communities of Saint Mary’s Glacier and Alice are within the geographic area and Black Hawk and Central City are east of the geographic area.  

The project covers all or parts of the following townships, ranges, and sections: 


T3S R73W S 3-10, 15-18


T2S R73W S 19-34


T2S R72W S 19, 30


T2S R74W S 24-27, 33-36


T3S R74W S 1-4, 9-24, 29-30




T3S R75W S 22-24
Figure 1. Vicinity Map
Insert the Vicinity Map included on this disc.
EXISTING CONDITION______________________________

The project area includes approximately 35,650 acres, with approximately 27,033 acres of National Forest System lands and approximately 8,618 acres in other ownership. Private lands are intermixed with National Forest System lands throughout the area, due mainly to the large number of mining claims. Elevations in the project area range from 8,200 in southeast corner of the Geographic Area to almost 12,200 feet at Kingston Peak on the northwest boundary of the Geographic Area. 

Steep slopes with gradients of 51% or greater make up approximately 28% of the project area. Prominent drainages run northwest to southeast; smaller steep tributaries run perpendicular to the main drainages. Major canyons and predominately south and southwest exposures can be expected to strongly influence the spread of fire across the project area. Narrow canyons and steep slopes channel wind and fire, preheat fuels, accelerate rate of spread, and increase heat output. Some of these same canyons serve as major evacuation routes for small communities in the project area.

Dominant winds in the project area are westerlies which tend to be dry and turbulent. Sustained, high velocity downslope winds (boras and Chinooks) are common starting in fall, peaking in mid-winter, and subsiding in spring. Southwestern and southeastern winds are common in spring and during the monsoon season (later summer). Southeastern winds tend to carry large amounts of moisture from the Gulf of Mexico.  Southwestern flows, occurring only in the summer, bring hot and dry air to eastern portions and lower elevations of the area (Rockwell 1998).
Vegetation  

The project area has complex vegetation patterns at stand and landscape scales. Most of the area is located in the subalpine ecological zone. Lodgepole pine forests dominate the lower subalpine elevations and xeric south-facing slopes; Engelmann spruce-sub-alpine fir forests typify higher elevations and more mesic, north-facing slopes (Sibold et al. 2006). Below the subalpine zone is the upper montane zone. At this transition, several other tree species may be common and codominant (ponderosa pine, Douglas-fir, limber pine, aspen). Near timberline, pockets of bristlecone pine can be found as well as tundra and krummholz growth forms. 

Fuels
The complex vegetation patterns in the project area lead to varied and complex fuels conditions. Surface and canopy fuels range from light to very heavy depending on stand type and condition.  Species such as Engelmann spruce, subalpine fir, Douglas-fir, bristlecone pine, and limber pine tend to have robust crowns that often occupy the full length of the bole. These canopy fuel conditions would easily support crown fire under most conditions, with crown fire being most likely in dry and windy conditions. Stands dominated by aspen, lodgepole pine, and ponderosa pine tend to have high canopies (the lowest branches farther from the ground) and low canopy bulk densities. These canopy conditions are less likely to support the spread of fire from surface fuels to the forest canopy. Approximately 20% of the project area is occupied by either rock or patches of vegetation that are less likely to contribute to aggressive fire behavior. 

Geospatial data of fire history from 1972 to 2004, show a total of 53 fires occurred within the project area. Of these, 70% were within 1.5 miles of a community-at-risk as defined by the Federal Register (2004).  Eighty-one percent were human caused and only 10 (19%) were ignited by lightning. Most of these fires were controlled quickly, with five growing larger than 1.5 acres in size. It is highly likely, however, that if extremely dry and windy weather conditions were to occur, especially after a period of drought, that the ability for managers to control and contain wildfires would be compromised. Factors other than weather and fuels that would confound fire management during extreme weather conditions include poor road conditions, limited access to communities, and steep terrain.

DESIRED CONDITION_______________________________

The desired condition for forested stands in the project area includes those broadly identified in the Forest Plan. The desired condition for the Yankee Hill Geographic Area, as defined in the Forest Plan, would exhibit the following characteristics related to vegetation condition, roads, and wildfire:  

· The ability to control wildfires in those portions of the area adjacent to residential development are improved through prescribed fire and limited timber harvest.

· The acreage of aspen stands is increased.  

· Diverse age classes and successional stages and plant communities are maintained.

· Meadows are rejuvenated.

· Water supplies for the Town of Empire and the Mill Creek subdivision are protected.
· Some roads are closed to motorized use where needed to protect important wildlife habitat, soil and water conditions. 
PURPOSE AND NEED FOR ACTION_____________________
The purpose of this project is to lower the intensity and slow the rate of spread of wildfire on National Forest System lands by modifying vegetation structure and fuel loads, creating openings in the forest canopy, and expanding existing natural and manmade fuel breaks in strategic locations.  

Current forest conditions in the project area are conducive to wildfire spread during extremely dry and windy weather. Wildfire at the upper montane and subalpine elevations typical of the project area generally occurs infrequently (approximately every 200 to 500 years) and burns large areas in a mixed-severity or stand-replacing pattern. Fire behavior modeling predicts that under dry and windy conditions fire would spread rapidly and would be difficult to suppress. Mixed ownership patterns resulting from numerous overlapping mining claims increase the complexity of wildfire suppression response. Many roads in the project area are privately owned, are in poor condition, steep, or poorly marked. Ownership patterns and road conditions add to the complexity of the fire environment and to fire management response. Fire Regime Condition Class modeling shows that much of the project area is in moderate departure from the Historic Range of Variability (HRV) relative to historic fire frequency and severity and to historic vegetation and fuel conditions. 

Wildfire would threaten communities, homes, and facilities in and adjacent to the project area. Fifteen “at-risk-communities” (Fed Register Jan. 4, 2001, 66 FR 751 and Aug. 17, 2001, 66 FR 43384) are within or adjacent to the project area, and numerous structures occur in the wildland-community intermix area. Vegetation treatments are needed to modify hazardous fuels that affect wildfire behavior. 
Project Objectives

· Create gaps in the canopy in strategic locations.

· Connect treatment openings with natural, existing openings such as rock outcrops,         meadows, and aspen stands.

· Maintain openings in meadows and maintain aspen stands by removing conifers.

· Maintain or reduce levels of surface fuels.

· Raise canopy base height in treated conifer stands.

· Reduce canopy bulk density in treated conifer stands.

· Place treatments strategically on the landscape. 

· Plan treatments to minimize implementation costs.

· Provide Christmas trees and firewood to the public.

· Improve watershed conditions by improving the condition of roads used to access treatment units.

PUBLIC INVOLVEMENT______________________________

Yankee Hill SPOTS Pilot Process

The public involvement process for the Yankee Hill Fuel Treatment Project began in October of 2005 with the introduction of the Yankee Hill S.P.O.T.S. Pilot Project (Gercke and Stewart 2006).  S.P.O.T.S. stands for “Strategic Placement of Treatments” and describes a systematic approach to choosing the size, shape, and placement of fuel treatment units using fire behavior models that integrate vegetation, topography, weather, and predetermined fire activity and behavior. Eight pilot projects received funding from the USDA Forest Service to test the approach and its ability to effectively disrupt or reduce large wildfire growth. For details about the national pilot project, see the following website:  www.nifc.gov/spots.

The project interdisciplinary team (IDT) invited 52 representatives of environmental, municipal, and state organizations, and local landowners to two workshops. Workshop participants provided input on potentially problematic fires (fires that would be difficult to suppress), discussed assumptions about local fire behavior to be used in the fire behavior modeling process, identified values at risk, were introduced to the modeling programs to be tested, and identified potential treatment areas based upon their knowledge of the area.  Seven people attended the workshop held at the Idaho Springs Visitors Center on October 7, 2005; five returned for the final workshop held on December 12, 2005 at Clear Creek Ranger District headquarters. The IDT presented their findings to the National Steering Committee in the Regional Office of the USDA Forest Service (October of 2005), to the Leadership Team of the Arapaho and Roosevelt National Forests (November of 2005), and during the annual meeting of the Front Range Fuels Treatment Partnership (January of 2006).  

The Yankee Hill Fuel Treatment Project – Public Meetings

Many of the preliminary treatment units presented to the public in September of 2006 were the direct result of fire behavior modeling and the public involvement process. Letters and maps were sent to 793 individuals living in or interested in the Yankee Hill area inviting them to two public meetings. A proposal to apply a variety of thinning activities to approximately 2000 acres of National Forest System lands in order to reduce the intensity and rate of spread of a potential wildfire was presented on September 9, 2006 at the Gilpin County Community Center and again on September 14, 2006 at Clear Creek Middle School. A total of 28 people attended the two meetings. 

Media  

In addition to the mass mailing, the IDT sent media releases to local newspapers and television outlets to announce meetings and provide details on the proposal. As a result, four articles appeared in local newspapers such as The Gilpin County News, The Weekly Register Call, and The Clear Creek Courant. Two articles featuring the project appeared on September 22, 2006 with other articles appearing on September 14 and September 29, 2006.  

Community Meetings

Team members attended several neighborhood meetings during the summer preceding the roll out of the proposal in order to present the proposal and solicit input from the local community on the preliminary plan. Members of the Forest Service IDT team attended the following community meetings:

June 3, 2005

Gilpin county Fire Chiefs Meeting

July 9, 2006  
St. Mary’s/Alice Property Owners Association 
August 12, 2006 
Fall River Road Homeowners Association 
August 20, 2006
Board meeting of the Missouri Lakes Homeowners 





Association  
August 19, 2006
Mill Creek Park Homeowners Association  

Comments

The team received 35 comment letters as a result of these efforts and conducted content analysis on the issues presented.  Several issues were brought forward as key issues to be addressed in the Environmental Assessment or were instrumental in modifications of the proposal during the proposal refinement process.

ISSUES___________________________________________

For purposes of NEPA analysis, an “issue” arises from the relationship between actions (proposed, connected, similar, and cumulative) and environmental consequences (physical, biological, cultural, and socioeconomic).

The IDT reviewed comments from the public, organizations, and other agencies and identified key issues in a content analysis process. These key issues as well as several issues identified by resource specialists during interdisciplinary team meetings were used in this EA to design the Proposed Action, prescribe mitigation measures, and describe environmental effects. Other issues were determined to be relevant but differ from key issues in that they were not used to formulate alternative approaches. They often describe minor or consistent consequences among alternatives considered in detail and are covered by mitigation measures or monitoring.

Issues not addressed in this EA are those that have already been decided by law, regulation, or existing plans, were outside the scope of the decision being made, or were conjectural (not supported by scientific or factual evidence). See the project record for notes from the content analysis process.

Key issues

1. Thinning forested stands in a dispersed recreation environment could increase the   risk of wildfire ignition as a result of increased recreational use in new areas of the forest.

The Proposed Action would increase recreational access to treated units.  Increased recreation use does not automatically mean the recreation behaviors are risky and would cause an ignition.  There is not necessarily a direct correlation between recreation and ignition sources.  Risky recreational uses would have to occur during a period when the fuels are receptive, which is not often.  If ignition does occur, it would more than likely put itself out, unless there is a drought or other extreme fire weather conditions.

2. Thinning forested stands and closing roads in a dispersed recreation environment could encourage illegal off-road vehicle use resulting in the creation of user-created routes that lead to resource damage.

Project design criteria require treatment buffers at least 25 feet wide along high-use recreation routes to minimize the potential for the creation of user-created roads and trails in treatment units.

3. Fuel treatments adjacent to riparian areas may create openings in the forest that could adversely change the physical and biological processes of sensitive riparian ecosystems.

Some units were dropped or modified from the original proposal during the analysis process to address this issue. A proposed treatment unit near Mill Creek Park was dropped from the project due to public concern regarding impacts to water quality and riparian plants. Several units were dropped from consideration due to the cost of improving the roads to the units which are characterized by wet soils. There were also concerns about impacts to wetland features in the project area. Project design criteria require a 100 foot buffer for mechanical treatments around streams, lakes and wetlands.  Botany design criteria state that fuel treatment activities in aspen are not to take place when soils are not wet. 

4. Burning slash piles within the project area could impact the scenic integrity of the landscape by leaving burned spots on the ground.

Slash piles will be of an appropriate size according to the project design criteria and the vast majority will be burned after one year.  Some will be left for wildlife, but these will not dominate the landscape and will be located out of sight of sensitive viewpoints along roads and use areas.  The long-term visual impact of the burn areas themselves is not expected be noticeable to the casual observer.
5. Burning slash piles within the project area could lead to escaped fire if left unattended or if weather conditions change.

The risk of escaped fire from slash pile burning is extremely low since burning generally takes place when snow is on the ground and burn piles are monitored by qualified fire line personnel. For a full discussion of this issue please refer to the effects analysis portion of the Wildfire and Fuels Specialist Report.

6. Burning slash piles in moist aspen stands could negatively affect certain rare plants, could potentially change soil chemistry, and could impact wildlife habitat.

Rare plant sites in Units 2, 5, 9, 20, and 26 are specifically mentioned in Botany mitigation measures as areas to be flagged and avoided by implementation crews. Botany design criteria require that fuel treatment activities in aspen stands occur over snow or when soils are wet.

7. Leaving temporary roads open during or after project implementation could create use patterns that may lead to adverse impacts to natural resources. 

Mitigation measures for Recreation specifically refer to Units 16, 17, 40, and 44 where temporary roads are planned. It requires that temporary roads, re-opened closed roads, and travel ways be physically closed and/or obliterated and restored after project completion.

8. Thinning forested stands and/or leaving large amounts of slash on the ground may increase the fire hazard, disturb wildlife habitat, change soil properties, and interfere with revegetation of the site.
Several mitigation measures and project design criteria address this issue. Fuels treatment activities in units where raptors, northern goshawks and Cooper’s hawks have been observed are subject to several requirements. Mitigations and project design criteria regarding the amount and arrangement of slash as well as the conduct of thinning activities are discussed under Soils, Slash, and Scenery. 

RELATIONSHIP TO THE FOREST PLAN__________________

The 1997 Revision of the Forest Plan for the Arapaho and Roosevelt National Forests and Pawnee National Grassland (ARP) includes provisions of the National Forest Management Act, its implementing regulations, and other guiding documents. The Forest Plan details the direction for managing the land and resources of the ARP.

Current Laws 

This EA follows implementing regulations of the National Forest Management Act (NFMA), Title 36, Code of Federal Regulations, Part 219 (36 CFR 219) within Forest lands; Council of Environmental Quality (CEQ), Title 40;CFR, Parts 1500-1508, and the National Environmental Policy Act (NEPA). Federal laws, including the Endangered Species Act, Clean Air Act, and Clean Water Act, also apply. 

Six management emphasis areas (designated in the Forest Plan) are included in the project area:  3.3 – Backcountry Recreation, Motorized; 3.5 – Forested Flora and Fauna Habitat; 4.2 – Scenery; 4.3 – Dispersed  Recreation; 7.1 – Residential – Forest Intermix; and 8.22 – Ski based resorts, existing and potential.  The Forest Plan provides specific direction for each management emphasis area. When conflicts with management actions arise in a given area, resolution is usually found in favor of the particular management emphasis.

Forest Plan direction for specific resources is included in specialist reports in the project file at the Clear Creek Ranger District Office in Idaho Springs, Colorado.
DECISION FRAMEWORK____________________________

The Responsible Official for this proposal is the Clear Creek District Ranger. After reviewing the Proposed Action, the No Action Alternative, and the environmental consequences of implementation, the Responsible Official will determine through a Decision Notice what activities, if any, will be implemented, and what management requirements and mitigation measures will accompany the activities.

ALTERNATIVES____________________________________

One action alternative (Alternative B – Proposed Action) was fully developed in response to internal (Forest Service) and external (public) issues identified during the scoping process. Under the HFRA, for projects within the wildland-urban interface and within 1.5 miles of the boundary of an at-risk community, the USDA Forest Service is not required to analyze any alternative to the Proposed Action, unless the at-risk community has adopted a Community Wildfire Protection Plan (CWPP) and the Proposed Action does not implement the recommendations in that plan. In developing Alternative B, the IDT included the recommended treatments from the Colorado Sierra CWPP. The only area on National Forest System lands identified for treatment in the Colorado Sierra CWPP is included in the proposed action as Unit 23. Alternatives considered but eliminated from detailed study are listed below along with the No-Action and Proposed Action alternatives.
Alternatives Analyzed in Detail

Alternative A – 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 Proposed Action. This alternative complies with 40 CFR 1502.14(d), which requires that a No Action Alternative be included in the analysis. 
Alternative A would have no vegetation treatments, would not reduce fuels, and would not move the project area toward the desired condition identified in the Forest Plan. Since activities would not be proposed, additional mitigation measures or management requirements would not be needed or applied to this alternative.

Alternative B – Proposed Action

Alternative B was designed to respond to the purpose and need described earlier and to support the National Fire Plan and the regional priority for treating fuels in Wildland-Urban Interface areas. The Proposed Action includes treating approximately 1,471 acres in 41 treatment areas (Tables 1, 2, 3 and Figure 2).  
This project was initially planned as part of a national pilot program to test the most sophisticated spatial fire behavior modeling tools and scientific research to develop and evaluate methods for treating fuels on a landscape scale. Fire behavior modeling research suggests that 15% to 20% of the landscape needs to be treated to be fully effective in changing the behavior of a fire that would be a problem for suppression in the project area (Finney personal communication). Although the IDT explored treating a larger proportion of the landscape, several factors such as topography, access, resource concerns, and costs provided challenges that precluded treatment in many areas.  However, recommendations of recent research and models were included in the Proposed Action to the extent possible. For example, treatment units are placed in strategic locations based on modeling results. Modeling tools (Minimum Travel Time and Treatment Optimization Model) form the foundation of the project design (Finney 2001, 2004).

Conditions in upper montane and subalpine areas like the Yankee Hill project area support infrequent natural wildfires that generally burn large areas of the landscape under extreme weather conditions. Under such extreme conditions, only extreme vegetation treatments (large clearcuts that remove all fuels) would significantly alter fire behavior. Treatments proposed in the action alternative are not expected to stop large wildfires, but may affect fire behavior by: slowing fire spread during extreme fires and more during smaller fires, strategically locating treatments on the landscape to provide overlapping effects, and expanding natural fuel breaks such as aspen stands.
Vegetation treatments 
Silvicultural prescriptions include a variety of treatments strategically placed on the landscape to best support project objectives. Mechanized (i.e., skidder, feller-buncher, harvester, masticating equipment, forwarder) and manual vegetation treatments (cutting with chainsaws) would be used. Treatments would focus on reducing ladder fuels, increasing the average height between the ground surface and the base of live crowns of trees within the stand, increasing the spacing between tree crowns and groups of trees, and expanding existing openings. A variety of slash treatments would be used, including: lop and scatter, piling and burning, chipping and mastication, or removal. For all treatments, where possible, aspen would be retained, enhanced, and expanded; bristlecone and healthy limber pine would be retained; and clumps of Engelmann spruce and subalpine fir with low branches would be retained. Tables 1, 2, and 3 and Figure 2 provide a summary of vegetation treatments. 

Table 1. Descriptions of vegetation treatments for Alternative B

	Treatment
	Description

	Mechanical shelterwood with reserves


	Leave trees would be retained in unharvested retention groups distributed across the treatment unit in a noticeably uneven pattern. Retention areas would be small (approximately 1/10-1/4 acre) in size, and the basal area of retained trees would be approximately 50% of the existing basal area. Spacing between the trees would vary according to topography and stand structure. This treatment could be included in stands where trees are clumpy or homogeneous. Removal of trees in between retention groups would take advantage of the natural arrangement of the stand. All trees within a retention group would be left since they support each other. 

	Mechanical secondary thin (promote seed trees)


	These stands have been managed in the past and have had approximately 30% of the original basal area cut. This entry would cut an additional 30% of the original basal area on an individual and/or group tree basis.  The largest, most vigorous dominants and codominant trees would be reserved as a seed source. 

	Mechanical 30% BA¹ thin


	This entry would cut approximately 30% of the existing basal area. Treatments would occur in campgrounds or adjacent to the Peak to Peak Highway where maintaining visual quality is important.  In identified areas along the Peak to Peak Highway, the general level of the canopy would be maintained by removing some trees from all crown classes on an individual or small group basis.  In campgrounds, smaller trees would be maintained for screening purposes; larger trees would be maintained for aesthetics, and aspen clones would be expanded to encourage species diversity.

	Mechanical patch cut (<5 ac) 
	Cut all trees within an area less than five acres in size with the exception of aspen.   

	Mechanical clear cut (>5 ac) 
	Cut all trees within an area greater than five acres in size with the exception of aspen.

	Manual 30% BA thin


	This entry would cut approximately 30% of the existing basal area by cutting smaller diameter trees (up to approximately 6” to 10” depending on stand conditions.)

	Manual group openings


	This entry would cut approximately 30% of the existing basal area by creating small openings in the canopy.  Width of openings would be, on average, about one to two times the height of trees in the surrounding stand (i.e. avg. ht. = 40 feet, then the opening would be 40-80 feet wide).  All trees within identified openings would be cut, with the exception of aspen. Expect approximately 2 to 5 openings per acre depending on average tree height.  

	Manual conifer cut in aspen


	Cut or girdle conifers in aspen clones. This treatment would be applied to aspen clones in which more than 50% of the tree cover is from aspen (often in old clearcuts).  Generally, conifer trees <10” DBH² would be cut and conifers >10” DBH would be girdled. Retention of conifers within the clone may occur depending on other resource needs. 

	Manual group opening, cut / thin & expand in aspen


	This treatment is similar to the previous one, but the existing stand condition is different. This treatment would be applied in stands where conifers generally make up greater than 50% of the tree cover. The treatment would create openings in the canopy adjacent to aspen clones. The width of openings would be, on average, about one to two times the height of trees in the surrounding stand (i.e. avg. ht. = 40 feet, then the opening would be 40-80 feet wide). All conifers within identified openings would be cut. 

Within areas of aspen concentration, conifers would be cut or girdled. Generally, conifer trees <10” DBH would be cut and conifers >10” DBH would be girdled. Retention of conifers within the clone may occur depending on other resource needs. Expect approximately 2 to 5 openings per acre depending on average tree height.  

	Christmas tree thin


	Trees would be cut for personal use by members of the public.  Approximately 700 permits are issued annually. 

	Firewood/Biomass removal
	Firewood (slash) may be removed from treatment units for personal use by members of the public or purchased for resale by permit. Slash may be removed for use in biomass treatment units.


¹BA = basal area (a measure of tree volume in a unit or stand)
² DBH = diameter at breast height
Figure 2. Proposed treatments
Insert the Proposed Treatments Map included on this disc.

Slash Treatments

A variety of treatments will be used for slash generated by vegetation treatments. Slash may also be removed from treatment units by members of the public or agencies for use as firewood or fuel for biomass operations.

Table 2. Descriptions of slash treatments for Alternative B

	Slash method
	Description

	Landing Piles


	Landing piles would be the primary slash treatment used across most mechanical units that require large amounts of biomass to be removed from the stand.  They would generally be used for un-merchantable material, such as small diameter, diseased or infected trees or limbs and tree tops processed at the landing.  The creation of piled debris at landings would reduce the amount of slash that is retained in stands and would have a low net gain of surface fuels.  Some branches and tops are likely to be retained in the woods with this type of slash treatment as they break off during the cutting and moving stages.  Most un-merchantable material in these piles would be burned; however, this slash treatment does not eliminate the possibility for timber, post and pole, firewood, chip, or pellet sales to occur.  

Because of the complex array of variables that influence the size and distribution of landing piles, they would vary in size and distribution according to the amount of material that is removed, the schedule of when the material is cut, processed and dried, and what the market needs and values.  Most landing piles would need a year to dry before they could be burned.



	Hand Piles


	The creation of hand piles would be used as a primary slash treatment in units that are treated by hand or where small amounts of biomass would need to be removed.  Piles would be burned following drying time.  Hand piles would vary in size and distribution according to what would be cut, how much would be cut, what the residual stand looks like, and the availability of space to pile the material that does not increase the risk of escaped fire when burned.  

This treatment would occur in remote locations, on steep slopes that are accessible by foot only, where vegetation is small, where it is not efficient to use mechanical equipment, or within aspen clones.   Some hand piling may occur in mechanically treated units if tree processing occurs in the unit.  



	Chipping/Mastication              


	Chipping or mastication of slash material may be used in certain situations as a slash treatment.  Chipping generates small flat chunks of slash while material that is masticated is larger and chunkier with variable sizes of material.  Both of these types of slash treatment may be used sparingly on areas for resource benefit, such as landings, skid trails, fire lines or other heavily impacted areas identified by the resource specialists.  The distribution of chips and chunks would result in a mosaic pattern that covers approximately 25% of the unit treated.  



	Lop and Scatter 


	Vegetation that is cut and left on site is referred to as lop and scatter.  The material is generally cut into smaller sizes to help the crushing and decomposition process.  Lop and scatter treatments may be used where the existing surface fuel loads are low to moderate. This method would be used to meet resource needs within units and to rehabilitate heavily impacted areas such as landings, skid trails, fire lines, etc.  The total amount of created lop and scatter slash combined with existing dead and down woody material, would not exceed 5 tons per acre in aspen treatments and 10 tons per acre in all other units.  The process of lopping and scattering the material may be completed both mechanically and manually.  




Table 3. Alternative B proposed treatments by unit
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	Total
	1605³
	217
	97
	83
	14
	103
	178
	155
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	454
	12
	134³
	26
	1.3


¹Slash options for mechanical treatments include: landing piles, mastication and chipping, lop and scatter, hand pile and burn, removal for firewood ¹Slash treatment options for manual treatments include: lop and scatter,

 hand pile and burn.  ²Numbers of landings and miles of temporary road are approximate. ³The total number of proposed treatment acres is 1471 since 134 acres within units are not treated. 

Roads and Access

Temporary Road Construction

Temporary roads are necessary to access treatment units and to remove biomass from  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 when available. Closures would be applied upon the completion of proposed treatments. These roads would not be available for use by the public at any time.  

Temporary roads would be up to12 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 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 tank 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 existing roadbeds 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 actions to improve watershed conditions  

Many roads in the Yankee Hill Geographic Area are in poor condition. Some segments need relocation or improvement to be used by mechanical equipment and to improve watershed and soil conditions. Others are unstable, extremely close to streams, and eroding and contributing to increased sediment loading in streams or to habitat fragmentation. Table 4 lists road actions that would be taken to improve access to units and soil and watershed conditions.  Several roads that will not be needed after treatment would be closed and decommissioned.
Figure 3.  Road actions to improve watershed conditions
Insert the Road Actions Map included on this disc.

Table 4. Road actions to improve watershed conditions
	Road #
	Road Name
	Location
	Distance (miles)
	Action
	Need for Action

	1W273.2 (two segments)
	Hamlin Gulch
	Columbine – Units 40 & 44
	0.46
	Improve way for project and then decommission, close & restore.
	Road is not needed to access NFS lands

	5W174.1
	
	Near Alice - Unit 46
	0.07
	Decommission– no work needed on the ground
	Road is mostly grown over  and not needed to access NFS lands

	6W174.1
	
	Alice – Unit 46
	0.14
	Decommission – no work needed on the ground
	Road is mostly grown over  and not needed to access NFS lands

	176.1
	Columbine Road
	Columbine – Units 36 & 62


	1.18
	Install gate on road just past turnoff to Columbine Campground, on 176.1.  Convert to Level 1; non-motorized use only.
	Illegal dispersed camping, road in poor condition, constant problems with illegal recreation use and trash.   

	627.1 
	Apex Spur
	Apex – Unit 2
	0.42
	Decommission, close and restore 
	Crosses private property & dead ends on PVT property without legal access for NFS.  Not needed to access NFS lands.

	630.1
	Montana Mountain East
	Apex – Unit 2
	0.59
	Decommission, close and restore
	Dead ends on PVT property without legal access.  Not needed to access NFS lands.

	739.1
	Pisgah Road
	South side of Columbine Pasture
	1.56
	Relocate road and/or improve existing roadbed to improve road drainage issues along creek.  
	Road is extremely entrenched and can no longer be maintained.  Road is directing too much run-off into the creek.  Creek has cut down to point where willow roots are completely exposed.


PROJECT DESIGN


Project design criteria are pre-analysis actions designed into the proposed project to reduce impacts and may include Best Management Practices, Standards and Guidelines, Standard Operating Procedures.  Project design criteria are listed in Appendix A.
MITIGATION MEASURES
Mitigation measures are analysis actions added to the project during project development to reduce impacts and are incorporated in the effects analysis for this project.

Botany

1. Rare plant sites in Units 2, 5, 9, 20, and 26 would be flagged by the project botanist and avoided by treatment crews.

2. If previously undetected fens, wetlands, or wet meadows are encountered within a treatment unit or areas potentially impacted by proposed project activities prior to or during implementation, a Forest Service botanist would be consulted to avoid or minimize potential impacts to sensitive plants and habitat.

Recreation

1. Newly constructed temporary roads, reopened closed roads, and travel ways used for mechanical treatments in Units 16, 17, 40, and 44 would be physically closed and/or obliterated and restored after project completion. 
Fuels

1. In chipped areas, chip depth would average less than 3 inches.  Chip depths of up to 5 inches may occur over small areas (not to exceed 10% of the treatment unit).    

2. In masticated areas, average chunk depth would be 6 inches. Maximum chunk depth would not exceed 12 inches.  

3. Fine activity slash (less than 3 inches in diameter) would not exceed 10 tons per acre in conifer dominated systems, and 5 tons per acre in aspen dominated systems. 

4. Activity slash that is lopped and scattered would average 12 inches in depth and would not exceed 18 inches depth.

5. Coarse woody debris would be limbed and boles would be positioned to be in contact with the ground to the extent possible; acceptable loading ranges are 8 to 24 tons per acre for lodgepole pine/subalpine fir/Engelmann spruce; very large diameter boles are preferable to smaller diameter boles.

6. Scattered activity slash and slash piles would be located a minimum of 20 feet away from any structures or developed facilities.
Hydrology and Fisheries
1. Incorporate the appropriate Watershed Conservation Practices from FSH 2509.25 – Watershed Conservation Practices (WCPs) Handbook, Region 2 Amendment No. 2509-2006-2.  The specific WCPs that pertain to watershed condition and water quality protection that would be appropriate for this project are listed in the Hydrologic and Fisheries Resources Specialist Report. The report also includes design criteria to incorporate in order to meet the WCP. The design criteria are some examples and not all inclusive and additional ones can be added during the implementation phase as the hydrologist, soils scientist, fisheries biologist, and implementation team work together and determine what is appropriate.  

Scenery

1. The Landscape Architect would be consulted on the design of all high visual concern treatment units (19, 20, 24, 25, 46, 47, 70). That involvement would include input on the shape of the boundaries and the use of scallops and/or feathering.  This consultation would occur prior to unit marking.

· The ‘scallops’ will be curvilinear edges of varying amplitude--50-1000’ radius--and randomly ordered—for example a short one followed by 2 long ones and then a medium one etc.--so that they are not in a line themselves.  

· To ‘feather’ (transitionally thin) go from clearcut or maximum thinned density to existing stand density in 3 chains (~200’)’ in a gradual progression.  Location and amount to be determined by the landscape architect. 
Soils

1. Use a winged sub-soiler or rock ripper shanks with winged teeth or similar equipment to de-compact compacted landings, temporary roads, and compacted portions of skid-trails (generally highly traveled primary skid-trails within 100 feet of a landing. Use a winged sub-soiler or rock ripper shanks with winged teeth or similar feet of landings) to minimize the accumulation of ground disturbance within the watershed and reduce project related impacts to watershed hydrologic function.  This helps achieve objectives stated in watershed conservation practices 11.1 (5), 13.1 (9), 13.3 (11) 13.4 (12), and 14.1 (13) of the Watershed Conservation Practices Handbook (FSH 2509-25).  This may be waived on a site-by-site basis if a Soil Scientist determines de-compaction is not required.  Follow de-compaction treatment with erosion control measures such as installing water-bars, covering the area with slash, or re-vegetation as needed.

Wildlife

1. Raptor nest buffer areas between units 17 and 57 would have no activity from Feb. 1 until June 1. After this time, and after confirmation from a biologist, access would be allowed as long as birds are not unduly disturbed (e.g., approximately the current level of disturbance from residents in the area).  

2. All other raptor nest buffers would have no project activity, including prep work, from Feb. 1 through Oct. 1.  Nest locations and buffer size would be verified by the biologist prior to project implementation activities.  
3. All units adjacent to existing Northern goshawk or Cooper’s hawk nests, listed below, would be resurveyed during the nesting season prior to implementation. (Treatment units 5, 16, 17, 18, 19, 38, 39, 42, 57, 61, 64, 65).  This is to ensure that the birds have not moved their nests into an active unit.  

4. In units 50, 52 and 69, retain coarse woody debris at or above current levels to maintain lynx habitat. 

5. In units that have greater than 50% cover of conifer regeneration, no conifers with branches equal to or less than four feet from the ground (or two feet higher than average snow cover) would be removed, except in Christmas tree cutting units.   

6. During treatment unit layout, monitor the units by prescription type to ensure not more than a 10% variation occurs in acres laid out versus acres planned (in Decision Notice) in critical lynx habitat units.  
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 ARNF Forest Plan implementation.  There are three categories of Forest Plan monitoring: implementation monitoring, effectiveness monitoring, and validation monitoring.  Implementation monitoring and any additional project-specific monitoring is an important aspect of complying with the standards and guidelines established in the Forest Plan for all projects. Effectiveness and validation monitoring are typically done as part of Forest scale monitoring.  Items to be monitored with associated information are found in Table 5.

Table 5. Project implementation monitoring for the Yankee Hill 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.

	Raptor Nest Locations
	Wildlife Biologist
	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 and Riparian Buffers
	Project Hydrologist, Botanist
Wildlife Biologist
	During and following project implementation.
	To ensure compliance with mitigation requirements, Watershed Conservation Practices, and project objectives.

	Weed Infestations and Spread
	Botanist, Weed Coordinator, 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. 

	Skid Road Layout 
	Implementation Forester, Project Soil Scientist 
	Before and during project implementation.
	To ensure compliance with Watershed Conservation Practices.

	Historic properties
	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 , Botanist.
	After project implementation.
	To evaluate soil and vegetation recovery in burn pile locations.

	Insect Mortality
	Project Silviculturist, Implementation Forester
	During and following project implementation
	To monitor damage or mortality of trees due to insects.



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

Alternatives Considered but Eliminated from Detailed Study

Alternative C: Reduction of project costs

Alternative C was created in response to the potential for decreased funding for implementation of fuels projects. The alternative was designed to meet the purpose and need of the project at minimal cost. The alternative would have focused treatments along the eastern boundary of the project area to address concerns of fire spread off the Forest and into the larger communities of Central City and Black Hawk. Since some of the greatest costs anticipated for this project include surveys for land lines and improving road conditions for use by heavy equipment, this alternative proposed treatment in areas with limited adjoining private property and good road access. Units were chosen to avoid difficult topography.

This alternative was eliminated from detailed study because it did not conform to the landscape level analysis used for the project. Placement of treatment units only in areas of easy access would be less effective than strategic placement across the landscape. The alternative would not have placed treatment units in locations that would slow fire in intermix areas. Given the amount of private land scattered throughout the project area, this alternative would not fully meet the purpose and need of the project.

Alternative D: Treatment of 20 percent of the landscape

To be fully effective at reducing the potential for a large fire at a landscape scale, it is necessary to adequately treat at least 15% percent of the landscape (Finney personal communication 2006). Given the dense vegetation in the Yankee Hill Geographic Area, completely adequate treatment would involve removal of all forest vegetation over large areas of the landscape. 

This alternative was eliminated from further analysis because of economic, feasibility, access, topographic, and resource issues. In addition to the potentially widespread resource effects such treatments would cause, topographic conditions, especially steep slopes, would make them difficult to accomplish in the project area. 

Alternative E: Wildland-Urban Interface Buffers

This alternative is similar to Alternative C and included treatments around structures in the intermix area and along the east side of the project area to reduce the chances of wildfire moving from the Forest into larger communities to the east.  
This alternative would be most effective if all or most landowners within the project area also treated fuels in the defensible space zones around their structures. Without defensible space treatment, treatment on National Forest System land would not be effective in protecting structures. Many landowners in the project area are treating fuels on their properties, but given the amount of private land scattered throughout the project area, this alternative most likely would not fully meet the purpose and need of the project. While defensible space treatment around individual structures has been shown to be highly effective in protecting those structures, other research has determined that treatments intended to reduce fuels around communities at risk need to go beyond the defensible space zone (Graham et al. 2004). Relying solely on treatment adjacent to individual structures would forego opportunities for addressing fire behavior at a larger scale.

Past treatment completed for the Columbine Fuels Reduction Project already concentrates treatment units along the eastern edge of the Yankee Hill project area and should produce some change in fire behavior that may slow fires before leaving the Forest. The Proposed Action (Alternative B) includes treatment units along the eastern boundary. Effects of those proposed treatments will combine with the Columbine treatments to result in a larger area of the eastern boundary that will be treated. In addition, however, Alternative B will also treat areas to the west that may slow fires before they reach the eastern Forest boundary.  

Alternative F: Problem fire from the south

Various potential wildfire scenarios were considered in the development of treatment options for the Yankee Hill project area. The possibility of a fire from the south was suggested at public meetings and was considered by the IDT.  Although large fires driven by southerly winds have occurred to the south of the project area (i. e., Hayman Fire, Beaver Creek Fire), weather, topography, and elevation in the Yankee Hill project area are very different from conditions in the larger fires to the south. The Yankee Hill project area is largely at higher montane and subalpine elevations (greater than 8,500 feet), much closer to the Continental Divide, and has subalpine vegetation types that generally occur in moister environments than lower elevation plant communities. Winds from the south are generally weaker in the project area than winds from the west and are more common earlier in the season. For the most part, conditions in the project area do not become dry enough to support large fires until late summer or early autumn. While fires from the south are a possibility in the project area, they would be expected to be less severe than fires from the west. 

Alternative G: Problem fire under less severe weather conditions

The problem fire used for development of the Proposed Action involves modeling fire behavior under extreme weather conditions. The IDT also considered developing an alternative to address wildfire under less extreme conditions. Fire behavior modeling showed that with current vegetation conditions in the Yankee Hill project area, fires that would ignite under milder weather conditions would be relatively easily controlled and would not become “problems” for suppression.
Alternative H: Aspen Treatment Only

The Yankee Hill project area contains substantial areas of aspen that may act as fuel breaks to slow the progress of wildfire. The IDT considered an alternative consisting of treatments confined to removal of conifers within and around aspen stands. The increased area of aspen resulting from this alternative would result in a larger percentage of the project area being in a less fire-prone condition. This alternative was given serious consideration, but was eventually included in the Proposed Action along with other treatments strategically placed on the landscape to maintain landscape scale elements of the project.

AFFECTED ENVIRONMENT AND


ENVIRONMENTAL CONSEQUENCES________________
This section describes the environmental impacts of the alternatives.  Specialist reports, which include assessments of the affected environment and more detailed analysis of direct, indirect, and cumulative effects of the alternatives, can be found in the project file at the Clear Creek Ranger District. Appendix B provides a summary of actions considered in cumulative effects analyses. Although the cumulative effects analysis area may vary somewhat by resource, the main analysis area is the Yankee Hill Geographic Area. The timeframe for cumulative effects includes the past 70 years and 10 years into the future. 
AIR QUALITY 

Affected Environment
Topography and weather patterns determine the extent to which airborne particulate matter accumulates within the Central Front Range Region Airshed. One of the more critical elements relating to emissions is wind. The prevailing winds are variable but are primarily from the west (McGinley personal communication 2005) with southerly influences during El Niño/La Niña events (Rockwell 1998).  

Because the project 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.

The Air Quality Specialist Report describes methods used for analyzing effects. Based on assumptions made for the analysis, it is likely that emissions are overestimated.
Direct, Indirect, and Cumulative Effects of Alternative A – No Action

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

A potential large wildfire anywhere within the Central Front Range Region Airshed, however, would have direct and indirect effects 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 mostly on weather trends.  Under severe summer burning conditions, a large wildfire could 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. If a fire occurs when dispersion is poor, it would likely produce larger amounts of smoke and particulate matter and last longer than smoke from prescribed fires which are conducted only in favorable weather conditions. 

No road activities would occur in this alternative.  No changes to the existing air quality would occur as the result of road activities if this alternative is chosen.

Direct and Indirect Effects of Alternative B – Proposed Action

Prescribed fire activities managed by the USDA Forest Service are expected to follow the USDA Forest Service Memorandum of Understanding with the State of Colorado (2001).  Since the State of Colorado administers the prescribed fire smoke management permit system. Alternative B is expected to be in compliance with air quality standards.  
According to the Simple Approach Smoke Estimation Model (SASEM), no violations of PM10 or PM2.5   annual allowances are expected; therefore, no violations of the National Ambient Air Quality Standards (NAAQS) are anticipated. Road actions proposed to  improve watershed conditions would slightly reduce the amount of dust, PM10, and PM2.5   released into the Central Front Range Region Airshed, if this alternative is chosen. Use of roads for vegetation treatments would increase the amount of particulate matter.
Since no annual violations are predicted under Alternative B, health hazards as a result of pile burning are unlikely. Emissions within a 24 hour period following pile burning operations, may cause temporary irritation or respiratory problems to smoke sensitive persons visiting the project area, living in, or visiting any of the receptors (Table 6).
Table 6.  Possible affected receptors from smoke production

	Receptor Id
	Affected Communities
	Distance from Source
	Direction from Source

	1
	Apex, American City, Wide Awake, Class II Area (James Peak Wilderness)
	< 1.5 miles
	Northwest

	2
	Black Hawk, Central City, York Gulch, Nevadaville, Kingdom of Gilpin
	< 1.5 miles
	Southeast

	3
	Cold Spring, Dory Lakes, Missouri Lake #1, Missouri Lake #2, Missouri Lake #3, Thorn Lake, Braecher Lake
	< 1.5 miles
	East, Southeast

	4
	Mill Creek, St Mary’s/Alice, Fall River Road, Spring Gulch, Idaho Springs
	< 1.5 miles
	South, North


Based on:  SASEM 4.0 model outputs

Table 7 provides a summary of emissions based on maximum estimated annual acreage treated in the Proposed Action as compared with No Action.  

Table 7. Comparison of estimated PM10  emissions annually by alternative

	Alternatives
	
	
	Hand Pile Burning
	Mechanical Pile Burning

	
	Estimated sum

annual

burning days
	Total number of  acres treated
	Estimated number of piles burned annually
	Estimated annual tons of PM10 & PM2.5
	Estimated number of piles burned annually
	Estimated annual tons of PM10 & PM2.5
	Annual compliance with NAAQS

	Alternative A

(No Action)
	NA
	0
	0
	0
	0
	0
	NA

	Alternative B

(Action)
	20
	1605
	659
	21 & 18
	1800
	37 & 31
	Yes


Based on:  SASEM 4.0 model outputs

Any effects resulting from the Proposed Action on air quality are expected to be temporary, resolving within one to three days. Although prescribed pile burning is expected to occur only when weather conditions are conducive to good dispersal conditions, short-term effects may include localized reduced visibility especially in low-lying areas during the evening hours. This alternative is expected to have only minor impacts on the Northern Front Range Airshed.
Cumulative Effects of Alternative B – Proposed Action

Action:  Driving along Unpaved Roads
 

  Effect:  Increased Dust and CO pollutants  
Dust could be produced as a result of using trucks and other fuel treatment equipment on unpaved roads and soil disturbing sites.  

Action:  Prescribed Burning
                      Effect:  Increased PM10 & PM25, and Regional Haze  

The Arapaho and Roosevelt National Forests cumulatively target 4,000 acres of burning annually for the next five years. Jefferson County, the State of Colorado, and the South Platte Ranger District combined treat approximately 3,000 acres annually. Prescribed burning activities increase PM10, PM25 pollutants, and increase regional haze.
Action:  Regional Industrial Activities


        Effect:  Increased Criteria Pollutants

The entire project area is in the Central Front Range Airshed and within 40 miles of several potential air pollution sources such as coal-fired power plants and major population centers. These are expected to continue to contribute criteria pollutants to the airshed.
BOTANY RESOURCES

There are no known federally-listed threatened or endangered plant species in the analysis area or that may be affected by the project. No Forest Service sensitive plant species are known from the area, but there is potential habitat for 16 sensitive plant species (Table 8). Other rare plants or species of concern known to occur within the project area include: Vierhapperi aster (Aster alpinus var. vierhapperi), reflected moonwort (Botrychium echo), moonworts (Botrychium spp.), dwarf dogwood (Cornus canadensis), wood lily (Lilium philadelphicum), heartleaf twayblace (Listera cordata), and arrowhead sweet-coltsfoot (Petasites sagittatus). Two uncommon plant associations (tracked by the Colorado Natural Heritage Program) are known in the project area: Bristlecone pine/Alpine clover (Pinus aristata/Trifolium dasyphyllum) Bristlecone pine/Common juniper (Pinus aristata/Juniperus communis).
The Colorado Natural Heritage Program has designated two Potential Conservation Areas (areas with important biodiversity values) in or near the project area. The St. Mary’s Glacier Potential Conservation Area occurs west of the town of Alice and includes the two plant associations listed above. The Kingston Peak Potential Conservation Area occurs north of Kingston Peak, on the western boundary of the project area (designated for occurrences of Vierhapperi aster). 
Since a single survey may fail to locate all rare plants, possible effects of the project to sensitive plant species are considered. Potential direct effects relate to sensitive species that are not likely to but may occur in treatment units. Indirect effects are applicable if any sensitive species or potential habitats are present.

Direct, Indirect, and Cumulative Effects of Alternative A – No Action

Federally-listed or proposed, threatened and endangered Species 
No federally-listed or proposed threatened or endangered plant species or their habitats are known to occur in the project area, and no downstream effects will occur to any federally proposed, threatened, or endangered plant species or their habitats.

Direct and Indirect of Alternative A – No Action

Forest Service Region 2 Sensitive Species 
Without vegetation management or wildfire, forest density is expected to increase in the Yankee Hill project area. Increased tree density could cause alteration of light, hydrologic and soil regimes, degrading habitat and potential occurrences of forest species over time. Insect invasion within conifer forests could also affect suitable habitat for forest species due to weakened, dead trees falling into potentially occupied habitat. Increased forest density, especially under drought conditions, may accelerate fire behavior that could destroy large amounts of vegetation, including any sensitive or rare plants in the path of the fire, and contribute to erosion and sedimentation. The effect of intense wildfire on most sensitive species is not known. 
Although riparian and wetland species would 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 the project area, 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 fuel treatments. 

Without fire or management, conifers will 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. Moonwort species are especially vulnerable to shading and loss of meadow and grassland habitat (Beatty et al. 2003).  Rocky Mountain cinquefoil occurs mainly on granite outcrops where significant increases in canopy cover are not expected to occur and where fires may not be as intense.  In the absence of wildfire, the current condition of suitable habitat for rock outcrop, wetland, riparian, and fen species is expected to be maintained, and no impacts to these species are anticipated. 
Cumulative Effects of Alternative A – No Action

Actions considered for the cumulative effects analysis are discussed under Cumulative Effects of Alternative B (also see Appendix B). While there is no evidence that sensitive plant species have been impacted by human actions in the project area in the past, habitat has been changed by a variety of activities.  Still, much of the landscape in the project area remains intact and suitable habitat for sensitive plants occurs throughout. Implementation of the No Action Alternative would maintain current conditions and current levels of impact to any sensitive plants or habitat within the project area. Effects of a severe wildfire on individual plants would depend on the species and the duration and intensity of the fire at each occurrence. The most damaging possible effect may be the introduction and/or spread of invasive plant species into sensitive plant habitat after a wildfire.
Direct and Indirect Effects of Alternative B – Proposed Action
Federally-listed or proposed, threatened and endangered Species 
No federally-listed or proposed, threatened, or endangered plant species or their habitats are known to occur in the project area, and no downstream effects will occur to any federally proposed, threatened, or endangered plant species or their habitats.

Direct and Indirect Effects of Alternative B – Proposed Action
Forest Service Sensitive Species (Region 2)

Under the Proposed Action, mitigations mandate that any occurrences of Region 2 sensitive plant species located prior to or during project implementation would be excluded from treatment.  In addition, all riparian areas, isolated wetlands, seeps, and springs would be excluded from mechanical fuel treatments. For these reasons, no effects from project activities are expected for sensitive plant species. However, direct and indirect impacts could occur to any sensitive plants not found prior to implementation. Possible effects include crushing of plants by felled trees, trampling by implementation personnel, dragging of slash material through an occupied site, modification of light, temperature, and moisture regimes associated with removal or reduction in canopy cover, habitat degradation involving soil disturbance and associated native vegetation removal, increased potential for noxious weed invasion and native plant displacement in disturbed areas, and changes in water quality due to increased erosion and sedimentation loads. The Soils Specialist Report for this project estimates that with use of heavy equipment off designated skid trails, ground surface disturbance may occur on 40% to 50% of mechanically thinned units and 80% to 90% of patchcut units. That amount of disturbance would remove much of the vegetation and provide openings for the establishment of invasive plant species. Heavy accumulations of slash could also impair natural regeneration of site vegetation.
Although direct and indirect effects to Region 2 sensitive species are possible as a result of the Proposed Action, since none are known to occur in the project area, potential impacts are not of a sufficient magnitude to threaten the local or regional viability of the species, in the short- or long-term. The project will have effects to potential habitat, especially in mechanically treated units.
Cumulative Effects of Alternative B – Proposed Action
No federally-listed or Forest Service 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 and present activities that could affect plants and habitat include past and ongoing motorized and non-motorized recreation, past and possibly future 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 rare and sensitive plants or their habitats directly through disturbance of individual plants and indirectly through habitat degradation.  

Reasonably foreseeable actions within the project area include increased residential development on private land, increased recreation use and tourist visitation (leading to more unmanaged use and unauthorized routes), and continued fuel treatment activities by the USDA Forest Service, the Colorado State Forest Service, and private landowners on, adjacent to, or near the project area.  Active wildfire suppression can be expected throughout the area. 

Cumulatively, past and ongoing activities have resulted in soil disturbance, native vegetation removal, modification of hydrology, and the establishment of noxious weed infestations. Given the projected continuation and increase of several of these land uses, it is likely that these environmental impacts, especially noxious weed infestations, will continue to increase in the future and could impact sensitive plant habitat in the project area. 

Implementation of the Proposed Action may mitigate cumulative effects of management actions to sensitive species and habitats across the landscape by reducing the potential for a high-severity, high-intensity wildfire, slowing increases in forest density and conifer encroachment into grasslands and aspen stands, and improving forest health. These beneficial effects could reduce cumulative impacts, by slowing or reversing the degradation of habitat for sensitive plant species in some areas. In mechanically treated units, these benefits are likely to be offset by the amount of ground disturbance treatments will produce and the potential for invasive plant establishment and spread. 

Determination of Effects

Table 8 summarizes anticipated impacts to Region 2 sensitive plants for the No Action and Proposed Action alternatives.  In several cases, long-term effects to species may be beneficial.  See individual species discussions in the Biological Report for Plants for detailed effects analyses.
  Table 8. Summary of effects determinations for Region 2 sensitive plants
	Common Name
	Species
	Determinations/Estimation of Effects

	
	
	A1ternative A (No Action)
	Alternative B (Proposed Action)

	Park milkvetch
	Astragalus leptaleus
	MAII1
	MAII

	Slender moonwort
	Botrychium lineare
	MAII
	MAII

	Leatherleaf moonwort
	Botrychium multifidum
	MAII
	MAII

	Lesser-panicled sedge
	Carex diandra
	MAII
	MAII

	Livid sedge
	Carex livida
	MAII
	MAII

	Roundleaf sundew
	Drosera rotundifolia
	No impact
	No impact

	Altai cottongrass
	Eriophorum altaicum
	No impact
	No impact

	Slender cottongrass
	Eriophorum gracile
	No impact
	No impact

	Budding monkeyflower
	Mimulus gemmiparus
	MAII
	MAII

	Kotzebue grass-of-Parnassus
	Parnassia kotzebuei
	MAII
	MAII

	Rocky Mountain cinquefoil
	Potentilla rupincola
	MAII
	MAII

	Dwarf raspberry
	Rubus arcticus ssp. acaulis
	MAII
	MAII

	Silver willow
	Salix candida
	MAII
	MAII

	Autumn willow
	Salix serissima
	MAII
	MAII

	Lesser bladderwort
	Utricularia minor
	MAII
	MAII

	Selkirk violet
	Viola selkirkii
	MAII
	MAII


1 May adversely impact individuals, but is not likely to result in a loss of viability on the Planning Area, nor cause a trend to federal listing.

Habitat for three species (roundleaf sundew, Altai cottongrass, and slender cottongrass) does not occur or is so marginal in the project area that determinations of No Impact are made for those species. None of the remaining species were found in the project area, but adequate habitat exists and in some cases, plants are difficult to locate and could have been missed in surveys. For those species, the determination is: May adversely impact individuals, but is not likely to result in a loss of viability on the Planning Area, nor cause a trend to federal listing.  
HERITAGE RESOURCES

Affected Environment
Prehistoric use of the Yankee Hill project area extends back to approximately 8,000 to 9,000 years ago, but no significant early prehistoric sites have been located below the tundra. The Ute occupied the Arapaho National Forest during the later prehistoric and contact periods, and may have migrated to this area as early as A.D. 1300 (Miller 1986). The Arapaho, Shoshone, Cheyenne, and possibly Kiowa also utilized the mountains of this area to a lesser extent beginning in the 17th and 18th centuries until the removal of all tribes in the late 19th century. Thus, the Yankee Hill project area lies in the lands that many Indian Tribes claimed as traditional homelands. All of these tribes lived mobile lifestyles following large herds of bison on seasonal migration patterns throughout the Great Plains region. As subsistence hunters and gathers, the Native Americans who inhabited the Yankee Hill area would have been in the area seasonally and moved throughout the area in search of resources. There is potential for finding Native American sites, including burials, throughout the area. 

In the mountains of north-central Colorado, the historic period begins in the early to mid-1800s, when Euro-American explorers first began to venture into the area. Most of the earliest Euro-Americans in the area were explorers and trappers and left little trace of their visits. 

The most visible historic activities in the Yankee Hill area related to early mining activities and tourism. The early mining period that first warranted the rush to the Yankee Hill area began with the “Pikes Peak Gold Rush,” which led a number of placer miners into the Front Range of Colorado in 1859.  Hard rock mining began in the 1860s. As a result, prominent mining towns such as Central City, Black Hawk, and Nevadaville were founded. Smaller mining camps also appeared throughout the area during the 1860s and 1870s, including Wideawake, and Silver City and Yankee Hill in the Fall River mining district. A second mining boom took place in the late 19th century resulting in the establishment of more mining camps at Apex, Kingston, Ninetyfour, Alice, and a second attempt at Yankee Hill. Hundreds of smaller mines were established within the Yankee Hill project area.
The early 20th century began to see a shift in public recreational interest of the mountains.   By 1915, the advent of automobile use and a number of well-established roads literally paved the way for tourists to enter the mountains. By the late 1930s it was clear that mining had faltered and the Fall River area became primarily a recreational destination.  Archaeologically, this transition is mostly represented by the abandonment of the smaller mining towns across the entire Yankee Hill landscape.  Developed recreational sites mostly appeared in the 1940s and later (as is the case in the recent revitalization of Black Hawk and Central City) and are still in private possession.  
Environmental Consequences
Direct, Indirect, and Cumulative Effects of Alternative A – No Action

Under this alternative no vegetation management activities would occur. This alternative would have no immediate direct or indirect effect on significant cultural resources. The failure to reduce the continuous accumulation of live and dead wood 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.

Direct and Indirect Effects of Alternative B – Proposed Action

Several proposed activities have the potential to impact cultural resources within the project area. Clear cutting, harvesting, and thinning may use machinery that can disturb soils and subsurface cultural deposits. 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. Potential impacts to historic sites include destruction of wooden structures and organic materials by means of fire, machinery or tree felling and displacement and alteration of metal and glass surficial artifacts. The use of skid trails may disturb subsurface cultural deposits or earthen features.

Cumulative Effects of Alternative B – Proposed Action

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. Although sample surveys have been conducted, not all cultural heritage sites can be located, and there is the potential that undiscovered subsurface sites could be impacted by project activities. Proposed activities have the potential to impact individual cultural resources with various mechanical vegetation treatments.

ECONOMICS   
The following three-part analysis highlights both social and economic issues and potential impacts to the greatest degree possible.  In some cases quantitative measures have been used, but in most cases the discussion is qualitative.

Financial Efficiency

Financial efficiency is a comparison of those costs and benefits that can be quantified in terms of actual dollars spent or received within the project area.  When considering quantitative issues, financial efficiency analysis offers a consistent measure in dollars for comparison of alternatives.  This type of analysis does not account for non-market benefits, opportunity costs, individual values, or other values, benefits, and costs that are not easily quantifiable.  
The main criterion used in assessing economic efficiency is Present Net Value (PNV) which is defined as the value of discounted benefits minus discounted costs.  A PNV analysis includes all outputs (e.g. timber, grazing, and recreation) to which a monetary value is assigned.  The monetary values include both market and non-market values.  A financial efficiency analysis is also completed to determine the financial returns of each alternative.  A financial efficiency analysis is the PNV of Federal revenues and costs.

For the Yankee Hill analysis, the output level of non-market goods (e.g., recreation, hunting, water production) is not expected to change under any alternative.  Further, there are no non-Forest Service costs associated with this project.  Thus, for all alternatives, the economic efficiency analysis is the same as the financial efficiency analysis.  All costs, timing of the activities, and outputs were developed by specialists on the interdisciplinary team.  

A benefit/cost ratio and PNV were calculated for the Proposed Action using a short term period of 10 years (Table 9). All monetary values are expressed in constant dollars with no allowance for inflation.  A 4% discount rate was used over the 10-year period (2008-2017) because this is the timeframe for the activities and outputs proposed by the alternatives.  The reduction of PNV in any alternative, as compared to the most efficient solution, is the economic trade-off, or opportunity cost, of achieving that alternative.

Economic Efficiency

Economic efficiency compares costs and benefits or resources, quantifiable or not. This measure considers positive and negative resource effects, passive uses, non-consumptive use, and opportunity costs at various scales. An economic efficiency analysis includes national, as well as local issues and concerns. Many of these benefits and costs are not valued through the market or exchange of money and can, therefore, be difficult to quantify or summarize. Often, the same impact may be considered a cost to some and a benefit to others, depending on individual values. 

Table 9. Economic efficiency by alternative (in thousands of dollars)

	10-Year Period
	Alternative A

No Action
	Alternative B

Proposed Action

	Benefit/Cost Ratio
	N/A
	.03

	Present Net Value
	N/A
	- $2,089,302

	Present Value Benefits
	$0.00
	$ 66,719

	Present Value Costs
	$0.00
	- $2,156,022


Direct, Indirect, and Cumulative Effects of Alternative A – No Action

Since no costs or outputs are associated with the No Action Alternative, the PNV is zero and the benefit/cost ratio is not applicable.

Direct and Indirect Effects of Alternative B – Proposed Action

Under certain conditions treatment costs can be partially offset through the sale of forest products.  Considering the treatments prescribed in the proposed action, the low value of the timber in the project area, and the lack of infrastructure to produce products, there will be limited opportunity to recover any positive value.  

Approximately 848 acres are proposed for a “manual thin”, and this treatment would cut trees approximately eight inches in diameter or less. The type of product would be small diameter green firewood and some larger diameter dead firewood.  Due to the limited demand for firewood in Gilpin and Clear Creek Counties, it is unlikely there would be much interest in commercially harvesting this low value product. Commercial harvest would also require additional temporary road building and/or skid trails making this removal even less economically feasible. Service contracts generated to complete the work would provide revenue and wages for individual contractors and their employees.  

In general, the Proposed Action Alternative would have little impact, positive or negative, to the local economies of Gilpin and Clear Creek Counties. There would be little overall change in terms of economic activity. Wood biomass removed from mechanically treated units may help supply the wood energy heating system at the Gilpin County Road and Bridge Building. 
Cumulative Effects of Alternative B – Proposed Action

There are many elements that influence and affect local economies, including population growth, economic growth, and economic diversity and dependency of individual counties and communities. Due to the relatively small scope of this project, it is not expected to add any existing cumulative effect to the economy.

FISHERIES 

Affected Environment

The Fall River watershed in the Yankee Hill project area has a recreational (introduced) population of greenback cutthroat trout, the only federally-listed fish species known in the project area. Two Management Indicator species (MIS), brown and brook trout are considered for the area. There are no Region 2 sensitive fish species in the project area. 

Aquatic habitat in the project area is currently subject to a variety of environmental effects resulting from human activities. There are 419 road-stream crossings within the Fall River Watershed, with 65 crossings located within the Yankee Hill project area. The Fall River Watershed is considered to be Condition Class II (functional, at risk) with values in the high category for the percent of watershed area that is roaded. Within the watershed approximately 33.7 stream miles are located within 150 feet of a road or trail (51% of the stream miles in this watershed). Only 14.5 stream miles (16%) are located within 150 feet of a road or trail for this project area.
Threatened and Endangered Aquatic Species 

Direct, Indirect, and Cumulative Effects of Alternative A – No Action

There would be no direct or indirect effects associated with the implementation of the No Action Alternative. Ongoing consequences from minor disturbances such as erosion and sedimentation from abandoned mine reclamation, fuel treatment, and recreational use would continue to occur in the Yankee Hill project area. Greenback cutthroat trout have continued to exist in the Fall River watershed despite the current levels of recreational use adjacent to the stream. Therefore, the No Action Alternative for the Yankee Hill Fuel Treatment project would have No additional effect on greenback cutthroat trout or their habitat. 

Direct and Indirect Effects of Alternative B – Proposed Action
Erosion or sedimentation associated with fuels treatment and road improvement activities would have immeasurable and discountable effects on greenback cutthroat trout and their habitat. Road closures and improvements would be expected to benefit aquatic species due to the overall reduction of erosion and sedimentation within the watersheds.  Therefore, the proposed action for the Yankee Hill Fuels Treatment project may affect, but is not likely to adversely affect greenback cutthroat trout or their habitat.  

Cumulative effects of Alternative B – Proposed Action
Cumulative effects from this project, past actions, and foreseeable future non-federal actions include impacts from grazing, mining, road management projects, timber, and recreation management on National Forest System lands and development on private lands.  Cumulatively, there are approximately 220 acres within the Fall River Watershed that have had some type of management action or vegetation change occur on them or that may occur if this alternative is implemented.  Cumulative effects include treatment acres from past timber sales, insect and fuel treatments, and from natural events like insect outbreaks, wind throw, and wildfire. Cumulative impacts to the Fall River Watershed are estimated to affect approximately one percent of the watershed area (Hydrology Specialist Report). This would not produce a measurable increase in water yield as a result of the proposed action.  

The road system has long-term impacts on watersheds, soils, fish, and fish habitat in the project area. Sedimentation from old mining and logging roads led to additional and chronic inputs of heavy metals along with the inputs of heavy metals from adits that have water flowing out of them. Chronic sedimentation has led to degradation of the aquatic habitat in these watersheds through filling of pools and interstitial spaces of spawning gravels. There are also potential chemical impacts from private landowners and commercial traffic. Road decommissioning, closure, relocation, restoration, and drainage improvement completed on roads as part of the project would improve watershed conditions in the Fall River Watershed. There would be an overall decrease in road densities and road miles for the Fall River Watershed and an overall improvement of watershed condition. Additionally, temporary roads used for the project would be closed and rehabilitated following the completion of the project. Watershed conditions including fisheries habitat would be improved from reduction of stream sedimentation.

The level of treatment and amount of equipment to be used for the implementation of the Proposed Action are low, and impacts are not expected to be measurable on soil and water quality or aquatic habitat quality.  

Aquatic MIS Species 

Direct, Indirect, and Cumulative Effects of Alternative A – No Action
MIS species: brook trout (Salvelinus fontinalis) and brown trout (Salmo trutta):
Brook and brown trout were selected to indicate the effects of management activities in the project area because they are common trout found in area streams. Since brook and brown trout have similar habitat requirements, effects to both species will be described together.  

There would be no direct or indirect effects associated with the No Action Alternative and therefore no contribution to cumulative impacts. Ongoing impacts would continue within the Yankee Hill project area without the implementation of the proposed fuel treatment project. 

Central City, Fall River, and Gilpin Range Grazing Allotments all occur within the proposed Yankee Hill project area. The Fall River Allotment is closed and the other two are currently vacant but could be activated in the future. Grazing activities result in trampling of upland and riparian vegetation, compaction of soils, and increased nutrients within the pastures that may be introduced to adjacent streams. The increased erosion from the disturbed soils often leads to increased sedimentation in adjacent streams. Fish habitat is adversely affected by increased levels of sedimentation and nutrient loading resulting from grazing.  

Abandoned mine reclamations are planned for the Yankee Hill project area. Cleanups may result in temporary increases in erosion and sediment deposition, release of chemicals, and other stream disturbances. Typically effects to streams are short-term until the exposed soils are stabilized and new vegetation takes root, eliminating further erosion providing sediment to nearby streams.  

The Columbine Fuel Reduction Project is in the final stages of completion. Burning the remaining treatment implementation hand piles would result in localized soil heating, soil compaction, and minor erosion. Hand piles are located outside of the riparian buffers, limiting the potential for any increased stream sedimentation.

Roads and trails that are currently used by public recreationists would continue to be open for designated uses and receive current levels of use. Typically, recreational activities cause some erosion of trails and roads resulting in sedimentation of streams and/or rivers.  Mountain biking, mountain boarding, hiking, ATV use, dispersed camping and fishing would continue to create some minor erosion that may result in sedimentation in all of the streams within the proposed project area.  

Changes from natural processes would also continue. The forest is likely to become increasingly dense, and the risk of intense wildfire may continue to increase. Direct effects of intense fire in the Yankee Hill project area on aquatic MIS and their habitat are unknown.  Indirect results of a wildfire would include the possibility of erosion from upland slopes into streams and adjacent wetlands. Minor deposition into the various river/stream drainages would probably not affect individual brook or brown trout or their habitat, but heavy deposition could result in fish relocation or mortality depending on the severity of sedimentation entering the watersheds.  

Direct and Indirect Effects of Alternative B – Proposed Action
Harvest Activities

Timber harvest, fuels treatment, Christmas tree cutting, and fire wood cutting activities all have the potential to adversely affect soil resources, water bodies, wetlands, and aquatic MIS species, and their habitats. The direct and indirect effects associated with harvest activities include increases in erosion and sedimentation, compaction and potential vegetation loss in riparian areas, effective extension of the stream channel network through roads and skid trails connecting upstream disturbances to streams, embedded spawning gravels, filling of pool habitats, and impacts to water quality. Upland soil and slope stability can be decreased during and for a short time after harvesting. Typically, haul routes, skid trails, and landings contribute more to impacts than tree cutting. Overall, sedimentation impacts to water quality and aquatic habitat would be minor and short-term, lasting one to three years after project completion and rehabilitation.  To minimize soil erosion from reaching wetlands, streams, or lakes, a minimum buffer of 100 feet would be in place between water bodies, including wetlands, and skid trails and landings.  

There are potential direct and indirect impacts to soil and water quality and aquatic habitats from chemical substances entering water bodies or wetlands (i.e., gasoline, hydraulic fluid, etc. from harvesting equipment, chainsaws and vehicles crossing streams or wetlands at designated crossings or traveling on system roads). Implementation of the Watershed Conservation Practices would minimize any direct and indirect impacts from chemical sources.  

None of the watersheds would have enough treatment or past natural events (i. e., windthrow or insect outbreaks that kill trees and therefore decrease the volume of live trees on the forest) to create a measurable increase in water yield from this project (see Hydrologist Specialist Report).  

Road Activities

Direct and indirect effects that may occur to aquatic MIS and their habitat as a result of the proposed road activities come from (1) erosion and sedimentation associated with proposed harvest and road construction and restoration activities and (2) water quality changes resulting from possible chemical spills. Types of impacts to fish and aquatic macroinvertebrates and their habitat from erosion and sedimentation include sediment interfering with oxygen absorption by fertilized eggs which may result in decreased survival.  
Sedimentation can also result in widening of steam channels, and changes in prey composition, reducing habitat quality for young and adults. Loss of riparian vegetation can result in increased water temperatures due to the exposure of the stream and its tributaries to direct sunlight. Warmer water typically carries less oxygen, compounding problems for aquatic species.  A reduction of pool habitat may also occur with continued sedimentation entering a stream.  Finally, as roads are developed, their drainage ditches expand the stream network because of connections at the road and stream crossings.  
Increasing the road densities also changes the timing and magnitude of runoff and increases delivery of sediment to the stream network. The increase in flow and sediment load could cause streambank instability, which could cause increased stream channel width, decreased stream depth, and decreased riparian vegetation and associated cover. The potential for soil erosion and sedimentation associated with harvest activities and road construction or restoration activities would be contained to a localized scale. 
In the long-term, there would be an overall decrease of erosion and sedimentation in the proposed project area as existing roads are closed and restored.  Therefore, current levels of direct and indirect impacts on aquatic MIS would decrease.  Project design, stream buffers, and implementation of Watershed Conservation Practices would further minimize the potential for adverse impacts to aquatic MIS habitat as a result of increased sediment entering any of the project area streams.  

Cumulative Effects of Alternative B – Proposed Action
The cumulative impacts from this and past projects include impacts associated with grazing, mining, recreational uses, and other vegetation treatment projects, on National Forest System lands. Any foreseeable future projects within the watersheds and project area are also considered in this analysis. Cumulative impacts also includes the effects from natural events like insect outbreaks, wind throw, and wildfire.  
Only one of the five project area watersheds is considered to be in the low category when considering the percent of the area with roads; the other four are considered to be moderately to heavily roaded.  Three of the five watersheds are in the high category for the percent of stream miles with a road within 150 feet. The road system has long-term impacts on watersheds and soils in the project area. Decommissioning, closure, relocation, restoration, and drainage improvements completed as part of this project would improve watershed conditions. 
There would be an overall decrease in road densities, and therefore, an overall improvement of watershed condition as a result of project activities.  Road improvements, restoration, obliterations and seasonal closures would have some short-term impacts across the project area that would cumulatively cause minor water quality impacts due to erosion and sedimentation in the short-term.  In the long-term the cumulative effects would be improved water quality, watershed condition, and aquatic habitat through the project area due to the reduction of erosion, sedimentation and connectivity of the road and stream networks. With the Proposed Action there would be an overall reduction of 2.65 miles of open roads. Cumulatively, there would be an improvement of road management and condition on 4.42 miles of roads with the implementation of all of the proposed road actions analyzed in this EA (Table 12).  
The watershed condition improvements incorporated in this project through road activities would mitigate the short-term and long-term cumulative impacts of implementing the fuel treatments. These watershed improvements would lead to the improved condition of wetlands, stream channels, riparian areas, water quality and fisheries and aquatic habitat. Overall, the level of treatment and equipment to be used for the implementation of the Proposed Action are minor and impacts are not expected to be measurable on soil and water quality or aquatic MIS habitat quality.  

Sensitive species
No Region 2 Forest Service sensitive aquatic species occur in the project area.
HYDROLOGY
Affected Environment
The Yankee Hill project area encompasses five 6th Level Watersheds. Table 10 below shows the Disturbance Indicators that were used for the Watershed Condition Assessment for the 6th Level Watersheds for the 1997 Revision of the Land and Resource Management Plan for the Arapaho and Roosevelt National Forests and the Pawnee National Grassland. The Watershed Condition Assessment was used to determine which watersheds were in good, at risk, or degraded conditions at the time of the Forest Plan Revision. Table 11 below lists the 6th Level Watersheds and their current condition class.  

Table 10: Disturbance Indicators used to determine Watershed Condition Class for the 6th Level Watersheds for the 1997 Revision of the Land and Resource Management Plan for the Arapaho-Roosevelt National Forests and the Pawnee National Grassland  

	Disturbance Indicator
	Low Rating
	Moderate Rating
	High Rating

	Number of Road Crossings / Stream Mile
	0.00-1.99
	2.00-3.99
	4+

	% of Stream Miles w/in 150 ft. of Road
	0.00-29.99
	30.00-54.99
	55+

	% of WS Area which is Roaded
	0.00-0.29
	0.30-0.59
	0.6+


Table 11. 6th Level Watersheds, Hydrologic Unit Codes, Drainage Area, Condition Class, Road Densities and Number of Road Crossings for the Yankee Hill Project Area  

	Watershed Name
	Hydrologic Unit Code
	Drainage Area
	Condition Class
	Road Densities1
	Road Crossings1
	% of WS Roaded1

	Ralston Creek
	101900041402
	7,363
	II
	5.77
	296
	0.22

	North Clear Creek
	101900041002
	20,409
	II
	4.56
	483
	1.06

	Fall River
	101900040804
	14,931
	II
	3.79
	419
	1.28

	Clear Creek Composite
	101900040806
	10,816
	II
	3.38
	255
	0.39

	West Fork Clear Creek
	101900040202
	29,520
	III
	3.21
	430
	0.51


1 These are the values derived from the Watershed Condition Assessment conducted for the 1997 Revision of the Land and Resource Management Plan for the Arapaho and Roosevelt National Forests and the Pawnee National Grassland, Ft. Collins, CO. The units for road densities are mile of road per square mile of watershed area.  In the new GIS database some of the 6th level watersheds have been combined into larger watersheds.  North Clear Creek now also includes Chase Gulch and Eureka Gulch.  Clear Creek Composite now also includes Mill Creek.  

The level of road development in the Class II and III watersheds is moderate to high, and this is affecting aquatic habitat, soil, water quality, and overall watershed condition. Influences from the road network can cause severe problems in stream channels. There are several areas where roads are directly and indirectly altering the geomorphology and sediment load of streams in the project area. 

Other influences from the road network occur at stream crossings and along the length of streams within 150 feet of a road or trail. Generally, the more stream crossings and the greater the miles of stream near roads that are within a watershed the greater the impact or the greater the potential to have altered geomorphology of the stream network. This in turn increases water quality concerns and impacts to aquatic and riparian habitat. The number of road-stream crossings for the watersheds is high, ranging from 255 to 795. Within the project area the number of road-stream crossings ranges from 13 to 78 for the five 6th level watersheds. The percent of stream miles within 150 feet of a road or trail for the entire watershed ranges from 39% to 81%. Within the project area the percent of stream miles within 150 feet of a road or trail ranges from 11% to 27% per watershed. This measurement of road and trail impacts is from the Forest Plan watershed condition disturbance indicators (Table 10). As indicated by the numbers for the entire watershed, there are moderate to high impacts from the amount of roads within 150 feet of a stream, which degrades riparian condition and impacts stream geomorphology.  

The Yankee Hill project area currently has several special uses associated with the use of the surface water. Peck’s Gulch and Chase Gulch serve as the municipal water supply for Central City, Colorado. There is a diversion across the Forest along Peck’s Gulch and there is a small reservoir located downstream of the Forest southeast of the Columbine Campground in Chase Gulch for Central City.  The City of Empire utilizes Mad Creek as their municipal water supply.  Mill Creek is utilized by the Mill Creek Park subdivision for their domestic water supply. The Coors Brewing Company owns the water rights to St. Mary’s Lake.  Fall River Reservoir is in the project area.  Loch Lomond and the lakes surrounding it are just west of the Yankee Hill project area but flow into the Fall River watershed. The Agricultural Ditch and Reservoir Company use these lakes for irrigation and/or to offset or augment their use of water downstream.  

There are several creeks that are listed as impaired in the Status of Water Quality in Colorado – 2004 Report.  Some of the creeks within the project area that are impaired include West Fork Clear Creek, Clear Creek, Hoop Creek, North Clear Creek, and Fall River. Many of these watersheds are heavily impacted by mining and unknown sources of pollution and heavy metals. These issues are exacerbated by introduction of sediment contaminated with metals from mining and forest roads.  

Environmental Consequences
Direct, Indirect, and Cumulative Effects of Alternative A – No Action
There are no direct or indirect effects associated with the implementation of the No Action Alternative. However, ongoing consequences within the Yankee Hill project area would continue to move existing conditions and trends towards recovery or degradation. Roads near water bodies would be chronic sources of sediment adversely affecting fish and their habitat (see Fisheries Biological Evaluation in the Project File). Road maintenance would generally be deferred unless it becomes a priority to spend the limited road maintenance funds on these roads for other reasons. This could lead to continued erosion and water quality and aquatic habitat degradation.  

Basically, existing conditions would remain the same. Areas of concern would not be rehabilitated and areas of past treatment that are still contributing sediment to streams would continue to impact watershed and aquatic habitat conditions, but areas that are recovering from past treatment would continue to recover.  

Direct and Indirect Effects of Alternative B – Proposed Action
Impacts to hydrologic resources are related to the amount and location of treatment in relation to water bodies. Project design and mitigation measures would minimize detrimental watershed impacts (e.g. use of riparian buffers, limiting the number of stream crossings, and closure and rehabilitation of temporary roads). Because of the design of the harvest activities with the buffering of intermittent and perennial streams and wetlands, harvest activities would not be expected to directly affect wetland habitats.  However, there would be effects to riparian vegetation and stream channels at designated crossings for heavy equipment and where system roads cross these areas. There is some risk that during the period of decreased stability, increased soil movement could occur if storm events are greater than the design of the mitigation measures. The greater the number of acres treated, the greater the risk that the project design features and mitigation measures may not be effective. Some treatments have greater risks associated with them because they involve either more sensitive soils or greater ground disturbance either with heavy machinery or by reducing the ground cover to below minimum levels for effective erosion control.  

Fuel treatment harvest activities and Christmas tree and firewood cutting have the potential to adversely affect soil resources, streams, and aquatic habitats. Mechanical treatments are expected to have the greatest impacts. Impacts from manual fuel treatments, Christmas tree and firewood cutting are expected to be less intense. Potential effects include increases in erosion and sedimentation, compaction and potential vegetation loss in riparian areas, and effective extension of the channel network through roads and skid trails connecting upstream disturbances to streams. Upland soil and slope stability can be decreased during and for a short time after harvesting. Typically, it is not tree cutting that produces most effects, but rather the haul routes, skid trails, and landings necessary to remove the wood biomass.

Additionally, there are potential direct and indirect impacts to soil and water quality and aquatic habitat from chemical substances entering water bodies or wetlands from harvesting equipment that cross streams or wetlands or when traveling on system roads.  There are also potential direct and indirect impacts from chemicals when roads are constructed, reconstructed, maintained, or closed and restored.  
Additionally, there are potential direct impacts from chemical contamination of streams, lakes or wetlands as noxious weeds are treated before and after the fuel treatments are completed.  Chemical sources could also cause indirect impacts to soil and water quality and aquatic habitat if they are spilled and flow over the surface and enter a water body or wetland. Watershed Conservation Practices addressing fueling areas, cleaning up spills, and managing new sources of chemicals and applying chemicals would minimize the expected direct and indirect impacts from chemical sources.  

Road actions associated with the Proposed Action include routine maintenance, improvements, temporary road construction, and actions to improve watershed conditions.  Table 12 shows road actions proposed to improve watershed conditions. 

Table 12: Proposed Road Actions in the Yankee Hill Fuel Treatment Project
	Watershed Name
	Road Number
	Road Action
	Mileage

	Fall River
	5W174.1
	Decommission-No on the ground work needed
	0.07

	Fall River
	6W174.1
	Decommission-No on the ground work needed
	0.14

	Total for Fall

River =
	
	
	0.21

	North Clear Creek
	627.1
	Decommission, Close and Restore
	0.42

	North Clear Creek
	630.1
	Decommission, Close and Restore
	0.59

	North Clear Creek
	1W273.2
	Decommission, Close and Restore
	0.46

	North Clear Creek
	176.1
	Convert to Level 1 Non-Motorized Route
	1.18

	North Clear Creek
	739.1
	Reroute and Restore Old Segment or Repair in Place
	1.56

	Total for North Clear Creek =
	
	
	4.21

	Total for Project =
	
	
	4.42


Note: Some of the roads cross over watershed boundaries so they are listed more than once because this is summarized to show how much road work is proposed for each watershed to mitigate cumulative impacts from past, present and foreseeable future land management.  In the new GIS database some of the 6th level watersheds have been combined into larger watersheds.  North Clear Creek now also includes Chase Gulch and Eureka Gulch.  Clear Creek Composite now also includes Mill Creek.  

Road construction and rehabilitation activities increase erosion and sedimentation in the short term because newly disturbed soil is susceptible to erosion. Roads increase the runoff and the drainage network as it connects to the stream network. Alterations in flow timing and peaks can occur as road density increases. For this project, short-term impacts may be offset by long-term benefits in some areas but not in others. Road reconstruction would provide the opportunity to improve road drainage, which would reduce erosion and sedimentation in the long term. Most temporary roads would be constructed on abandoned road templates or on ways (unauthorized roads). 

Temporary road construction would allow the opportunity to properly obliterate road segments upon completion of treatment activities. Although some temporary roads may be left open for a few years after the vegetation treatment is completed, they would be closed and rehabilitated after firewood sales and slash pile burning are complete, which would reduce long-term impacts. The estimated number and length of temporary roads is minor at only 1.3 miles for the project area. This project would have a reduction of open roads by 2.65 miles. 

Cumulative Effects of Alternative B – Proposed Action 
Road improvements, restoration, obliterations and seasonal closures would have some short-term impacts that would cumulatively cause minor water quality impacts due to erosion and sedimentation.  In the long term the cumulative effects would be improved water quality, watershed condition, and aquatic habitat throughout the project area due to the reduction of erosion, sedimentation and connectivity of the road and stream networks. With the Proposed Action there would be an overall reduction of 2.65 miles of open roads. Cumulatively, there would be an improvement of road management and condition on 4.42 miles of roads with the implementation of all of the proposed road actions analyzed in this Environmental Assessment.  

For watersheds there is not enough vegetation change cumulatively to have a measurable effect on the annual water yield (Table 13). The cumulative percentage of basal area removal for the project area watersheds is between 1% and 13%.  This includes effects of past timber sales, past forest health and fuels projects, and natural events such as insect outbreaks, windthrow and wildfire.  This analysis also includes the proposed treatments from this project.  In order to create a measurable water yield increase, at least 25% of the basal area (volume of trees) needs to be removed across the watershed.  The effects of this project are well below the 25% needed to result in a measurable increase in water yield. 
Table 13. Proposed Treatment Acres per 6th Level Watersheds in Yankee Hill Project Area
	Watershed Name
	Drainage Area

Acres
	YH Treatment Acres
	Past Activity

Acres*
	Cumulative Acres+
	Percent of Watershed

	Ralston Creek
	7363
	161
	107
	268
	4

	Fall River
	14931
	173
	47
	220
	1

	North Clear Creek
	20409
	1200
	1412
	2612
	13

	Clear Creek Composite
	10816
	71
	301
	372
	3

	West Fork Clear Creek
	29520
	0
	468
	468
	2

	Total =
	-
	1605
	2335
	3940
	-


*Past Activity Acres = Acres treated through past timber, insect and fuels projects and natural events such as insect outbreaks, wind throw and wildfires.  

+Cumulative Acres = Acres treated through past timber, insect and fuels projects and natural events plus acres of planned treatment with the Yankee Hill Fuel Treatment Project.

Watershed condition improvements incorporated in this project through road activities would mitigate the short term and long term cumulative impacts of implementing the fuel treatments with the long-term watershed improvements. These watershed improvements would lead to improved condition of wetlands, stream channels, riparian areas, water quality, and fisheries and aquatic habitat.  

The watershed condition improvements incorporated in this project through road activities would mitigate the short-term and long-term cumulative impacts of implementing the fuel reduction treatments with the long-term watershed improvements.  These watershed improvements would lead to improved condition of wetlands, stream channels, riparian areas, water quality and fisheries and aquatic habitat. Generally, sedimentation from the old mining and logging roads led to additional and chronic inputs of heavy metals along with the inputs of heavy metals from adits and abandoned mine lands that have water flowing out of them.  Chronic sedimentation has also led to degradation of the aquatic habitat in these watersheds.   

INVASIVE PLANTS

Affected Environment
Noxious weeds occurrences have not been systematically mapped in the project area, but are known to occur in about 25% of proposed treatment units. Where they have been mapped, mainly in developed areas along the eastern boundary of the area, they are fairly widespread and abundant. Occurrences are expected to be more limited in extent and abundance in less developed parts of the project area. Areas most likely to facilitate introduction of weeds through disturbance and the presence of vectors are roads, trails, stream corridors, dispersed recreation areas, towns, individual residences, livestock feeding or riding areas, areas with previous fire or timber cutting activity, wildfires, and heavily grazed areas (currently or in the past).  Once established, weeds may 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. Riparian and open meadow habitats are particularly susceptible to noxious weed invasion, due to the availability of sunlight, and in riparian areas, the presence of water as a vector. 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.

Direct, Indirect, and Cumulative Effects of Alternative A -- No Action

Fairly dense forest currently covers much of the Yankee Hill project area.  Over time, without vegetation management or wildfire, surface and canopy fuel loads would continue to increase as will the potential for extreme fires, capable of altering large amounts of vegetation and negatively impacting the soil. 

Accurate assessments of the amount of the project area covered by weeds are not currently available. Without treatment, all occurrences can be expected to continue to spread into disturbed areas and possibly into native ecosystems. The presence of weeds in many cases increases the potential for intense fire. The rate of weed spread without further disturbance from project activities would most likely be slower than the rate of spread after project implementation. The exception would be if no fuel treatment occurs, and the increasingly dense forests experience extreme wildfire; in that case openings for weed establishment would be created, soil nutrients would be released, and weed spread would likely be more rapid than spread resulting from proposed fuel treatment activities.
Direct and Indirect Effects of Alternative B – Proposed Action
Project activities are expected to increase the introduction and spread of invasive plants.  This risk is greater where:  1) weeds, especially high priority species, already occur in or near potential treatment units; 2) project activities involve use of ground-based equipment and off skid trail activities; 3) project activities involve creation (including temporary) of skid roads, fire lines, landings, and other areas of soil disturbance; and 4) treatments will create larger openings in the forest canopy. Project design criteria and mitigations will reduce the risk of weed invasion and spread under this alternative, but weed monitoring treatments will likely be needed after project implementation.
Noxious weeds and other nonnative 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.  
Cumulative Effects of Alternative B – Proposed Action 
Past, present, and reasonably foreseeable future activities impacting invasive plant infestations include past and ongoing motorized and nonmotorized recreation, past cattle grazing, past and present mining, past and ongoing road construction and maintenance, past and ongoing timber harvest and fuels treatments, past and ongoing commercial outfitter use, and past and ongoing residential use. All these activities have the potential to introduce and spread invasive plants. Increasing recreational pressure is expected. Residential use will probably increase on private lands. According to the Final Environmental Impact Statement for the ARP Forest Plan (USDA Forest Service 1997), it is reasonable to expect that, left unchecked, noxious weeds will increase at an annual rate of 10% to 15%. Weed management programs have been initiated or improved in the past few years and may have a mitigating effect on the spread of weeds in the project area. In general, invasive plant infestations can be expected to increase over time, unless all landowners and managers implement and maintain proactive, integrated weed management programs.

Under the Proposed Action, 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 will help to reduce possible effects.  

LANDS, SPECIAL USES, AND MINERALS

Affected Environment
Seventy-six percent of the land in the project area is managed as National Forest System land. Private inholdings include mountain subdivisions, single residences, and mining claims. Private land is scattered and intermixed with National Forest System land.

Seven Forest Roads and Trails Act (FRTA) easements have been issued; one to the Army Corp of Engineers and the rest to Gilpin County. There are many other roads being maintained by Gilpin and Clear Creek counties which the counties consider to be County roads, although there are no legal recorded easements. Many private landowners cross National Forest System lands to access their properties, and many do not have permits to do so. Developments in the project area include: USDA Forest Service recreational residences, one power line permitted on National Forest System lands, water transmission lines, 1,426 closed mining claims and 178 active mining claims, campgrounds, one cemetery, and one Remote Access Weather Station.
Due to the fragmented ownership caused by the high number of mining claims scattered through the project area, the cost to survey these parcels will be high. Lack of access will be a primary limiting factor in being able to treat fuels on National Forest System lands.  Permanent easements, rather than temporary permits, are needed in order to award contracts to complete fuels work, monitor effectiveness of treatments, and continue treatments in the future as necessary. Many rights-of-way need to be acquired in the Yankee Hill project area prior to treatment.  

Environmental Consequences
Direct, Indirect, and Cumulative Effects of Alternative A – No Action
Under the No Action Alternative, there would be no changes to land uses on National Forest System lands. New posting of boundary lines would not occur.  Identification of existing encroachments would be delayed. The need to acquire rights-of-way to access National Forest System lands within the project area would be eliminated, but would be deferred until another proposed project occurs within the area. This lack of access would continue to affect our ability to manage National Forest System lands in an efficient manner.

Direct, Indirect, and Cumulative Effects of Alternative B – Proposed Action
Lands and special uses are not an issue under Alternative B. There are no known effects to existing uses, other than possibly some short- term increased traffic and noise to adjacent landowners. In addition to boundary line maintenance, new boundary lines would need to be established and posted that had not been considered a high priority other than for the proposed fuels treatments. Landlines surveyed as a result of this project would significantly increase the boundary lines located for the district. Any encroachments identified during boundary posting would need to be resolved by following established Forest Service procedures. Rights-of-way would be pursued that would grant the public and/or Forest Service permanent access to National Forest System lands.

RECREATION

Affected Environment

Recreational activities are a highly visible use of the project area. Residents and tourists rely on the Arapaho and Roosevelt National Forests as a source of outdoor recreation and could be affected by closures in popular areas, changes in recreational opportunities, or a reduction in the quality of recreation experiences caused by vegetation treatments and road closures. 
The Yankee Hill project area has a high density of roads, mining impacts, and a very fragmented landownership pattern with a significant amount of private land intermixed with public land. The area contains numerous Forest System 4WD roads that cross both National Forest land and private land. The area is in close proximity to the Denver metropolis, and consequently receives a large number of recreational visitors. The project area is accessible from Hwy 119, I-70, and several well-maintained county roads.

The most common recreation activities within the project area include motorized recreation such as motorcycle riding, all terrain vehicles (ATV) riding and extreme four wheel driving.  Other activities include viewing scenery, camping, hiking, mountain biking, backpacking, cross-country skiing, snowshoeing and dispersed recreation such as target shooting and hunting.  

Environmental Consequences
Direct, Indirect, and Cumulative Effects of Alternative A – No Action
Under the No Action Alternative, there would be little or no change to the Existing Condition as described in the Recreation Specialist Report. This alternative, in the short-term (3-5 years), would have no effect to recreators using the Yankee Hill area. Opportunities for motorized recreation including motorcycles, all terrain vehicles (ATVs) and extreme four wheel driving would continue on designated forest roads. Other activities including viewing scenery, camping, hiking, mountain biking, backpacking, cross-country skiing, snowshoeing, and target shooting would likely continue with little or no effect.  

No roads would be decommissioned or new road segments and/or reroutes be constructed, neither enhancing nor detracting from the users’ experience. Unauthorized use of several Level 1, unclassified, and decommissioned roads would continue because no restoration or naturalization would take place. Unauthorized off-road vehicular travel would be less prevalent in forested areas, because the landscape would not be intentionally opened up, making it possible for that activity to occur. 
The amount of recreational use and patterns are expected to increase, based on growing trends of recreation and population growth, but not specific to the No Action Alternative.  

The cumulative impact to summer motorized travel is expected to be negative under this alternative. Other actions occurring within the project area that add to the cumulative effects include:

· Increasing popularity of motorized and dispersed recreation in general would continue to grow.

· Implementation of the OHV Travel Management Rule would change some motorized use patterns in the area.

· Future travel management planning might increase or decrease the amount of existing forest system roads.

· Routine maintenance of some Forest System roads in the project area might occur.

· Future construction of the Continental Divide National Scenic Trail trailhead along Rainbow road might increase use in the area.

No irreversible or irretrievable effects are expected to occur to recreational opportunities with Alternative A.

Direct and Indirect Effects of Alternative B – Proposed Action
Recreation users would experience short-term effects to the quality of their experiences.

Campgrounds

Design criteria and mitigation measures in place under this alternative would reduce impacts to campers and forest visitors during the busy season from May to September. Visitors to the area from October to April, when the campgrounds are closed, may be impacted by noise and/or delays along the roadway due to heavy equipment and chainsaws during operations. These impacts would be short term and temporary.

Trails

Little or no impacts would occur to trails or trail visitors through Alternative B.  Project design criteria in place for the Cold Springs Overlook Trail #92 are expected to eliminate physical impacts to the trail. Some users to the trail from September to April might experience some temporary short-term impacts from noise or road delays due to heavy equipment or chainsaws during operations.
Dispersed Recreation
Noise would increase during fuel treatment activities from equipment such as logging trucks, chainsaws, chippers or masticators and would affect forest visitors during operations. These effects would be short term and temporary. In Semi-Primitive Motorized, Roaded Natural and Rural recreation settings, forest visitors and recreators seeking a more primitive experience would expect higher levels of noise compared to levels expected in more remote or primitive settings. Openings created by fuel treatments would create more opportunities for dispersed camping and this could increase the amount of dispersed camping in areas where there was previously no use. 
The smoke from prescribed pile burning would impact visibility and visitor enjoyment in some localized areas of the Yankee Hill project area. These effects would be short term and temporary. 

Motorized OHV Use and Roads

Opening up stands in foreground areas along major recreation roads could lead to unauthorized access by motorized recreation users (and mountain bikers), possibly resulting in a proliferation of new “user-created trails” over time, on both public and private land.  However, design criteria for fuel treatments along popular OHV roads would create a 25-foot buffer of uncut trees between road and fuel treatment units. These design standards are expected to greatly reduce or eliminate this effect. The opportunities for winter-motorized use (snowmobiles) might increase because thinning and patch cuts of timber stands result in more open terrain to allow for snowmobile use. 
Under this alternative several road actions would occur (Table 14). The proposal to decommission roads would affect recreational opportunities in a variety of ways. The direct effect on those visitors seeking routes for recreational riding of motorcycles, ATVs, and full-size vehicles would be fewer miles of available routes for that activity.  However, most of the roads to be closed are short spurs, or access private land, and are not the most popular OHV routes. Closing these spur roads is not expected to displace motorized use into other areas.

In addition to the loss of some Level 2 (4wd high clearance) roads, less than one mile of unclassified roads (unauthorized routes) would be closed. Less than 0.20 miles unclassified roads are currently being used by motorized users to access dispersed camping sites. Closing these roads would affect this use, albeit unauthorized, by the loss of motorized access to these dispersed camping sites. However, these campsites could still be accessed by foot, and the overall experience for non-motorized campers, seeking this type of experience, would be improved.  

While the project is occurring, unclassified roads improved for the project might encourage increased motorized recreational use and discourage non-motorized recreation opportunities.  These impacts are expected to be temporary, one to two years after treatment, until the roads are permanently restored and closed to motorized use. Mitigation measures in place to physically close the road upon project completion and restrict motorized access would reduce impacts to non-motorized users and reduce the likelihood of creating unauthorized motorized use patterns.
Road reroutes or improvements proposed under this alternative would have an effect on motorized recreationists specifically seeking out ruts, mud, and water as a challenge. Road improvements are expected to decrease the level of challenge by eliminating these obstacles.  Improving the roadbed might increase use into the area as less experience motorized recreationists choose to go into the area. 
Over time, existing roads or unclassified roads that are closed and restored under the Proposed Action would blend with the surrounding landscape. This action would have a positive effect on non-motorized users who could still use these roads for non-motorized recreational activities.
Christmas Tree Cutting

Design criteria put in place under this alternative are expected to eliminate any impacts to Christmas tree permit holders on the weekends. Some impacts due to noise might occur to visitors seeking to collect their tree, during the week, if operations are occurring during that period. Under this alternative, Christmas tree cutting units would be expanded, enhancing the program over the No Action Alternative.
Recreation Special Uses

Outfitters and guides who utilize the area would be notified in advance of current operations occurring in the area. Due to the location of the treatment units, little to no impact is expected to occur to outfitter and guide operations.
Table 14. Road actions and effects on recreationists
	Road Area
	Road Number
	Maintenance

Level
	Road Action
	Length
	Recreation Effects

	Fall River
	5W174.1
	Unclassified
	Decommission-No on the ground work needed
	0.07
	Would affect recreationists by eliminating motorized access to some dispersed camping sites.

	Fall River
	6W174.1
	Unclassified
	Decommission-No on the ground work needed
	0.14
	Would affect recreationists by eliminating  motorized access to some dispersed camping sites.

	Apex Spur
	627.1
	2
	Close and Restore
	0.42
	Little or no effect, road ends on private land.  Positive effect to private land owners.

	Montana Mtn East
	630.1
	2
	Close and Restore
	0.59
	Little or no effect, road ends on private land.  Positive effect to private land owners.

	Eureka Gulch
	1W273.2
	Unclassified
	Close and Restore
	0.46
	Little or no recreation effects.

	Columbine
	176.1
	2
	Close to motorized uses
	1.18
	Would affect motorized users.  Positive effect for non-motorized users.

	Pisgah
	739.1
	2
	Reroute and Restore Old Segment
	1.56
	Would affect extreme OHV recreationists seeking water, mud and puddles.  Road improvements could increase use into the area.

	Total for Project =
	
	
	
	4.42
	


Hunting:

Hunters using the area during operation periods would be impacted by noise and/or delays along the roadway due to heavy equipment and chainsaws. These impacts are short term and temporary. 
Table 15 is a summary describing the key recreation issues, both external and internal, brought up during the scoping process, and their effects to the recreation resource.         

Table 15. Recreation issues and effects
	Recreation Issues
	Alternative A

No Action
	Alternative B

Proposed Action

	Increase of unauthorized off-road use
	Unauthorized off-road use would continue as recreationists choose to disregard current road closures and regulations.  These actions are not specific to this alternative.
	Might increase in some areas as forest is opened up due to fuel treatments; however mitigation measures and design criteria are expected to reduce these impacts.  Unauthorized off-road use would continue, not specific to this alternative.  

	Motorized use on temporary roads, or opened unclassified roads. 
	No temporary roads would be constructed or restored.  Unauthorized motorized use would continue under this alternative, because the roads would not be physically closed.
	Temporary roads would be opened, however mitigation measures should decrease impacts to non-motorized users and resources, and prevent the creation of unauthorized motor vehicle use patterns.  Non-motorized opportunities would improve as roads are physically closed and restored.  

	Road closures and displacement of use
	No roads would be closed specific to this alternative.
	Road closures create a slight reduction in the miles of roads currently available, however road closures specific to this alternative are generally short spurs and are not expected to displace use.


Cumulative Effects of Alternative B – Proposed Action
The cumulative impacts to recreation are expected to be negative under this alternative.  Other actions occurring within the project which add to the cumulative effects include:

· Increasing popularity of motorized and dispersed recreation in general would continue to grow.

· Implementation of the OHV Travel Management Rule would change some motorized use patterns in the area.

· Future travel management planning might increase or decrease the amount of existing Forest System Roads.

· Routine maintenance of some Forest System Roads in the project area might occur.

· Future construction of the Continental Divide National Scenic Trail trailhead along Rainbow road might increase use in the area.

No irreversible or irretrievable effects are expected to occur to recreational opportunities with Alternative B.

ROADS 

Affected Environment 
There are approximately 311 miles of system roads, including both County and State roads. There are approximately 7 miles of system trails.  The majority of the roads within the project area are unpaved gravel roads that are under Forest Service jurisdiction.   Within the project area there are two State Highways (SH119 and SH46), nine County roads, and a minimal trail system.  The Highways will be used as the main access routes to the treatment units and care should be taken to insure that no damage occurs to these roads.  If additional use of these roads impacts the integrity of the road, action should be taken to repair any damage.

Extensive non-system or user-created roads and trails throughout the project area show signs of motorized vehicle use outside areas of the Forest authorized for motorized use. Some of these roads and trails have been mapped or delineated, but do not exist within the Forest Service database. Private travel routes, OHV roads, high-clearance vehicle roads, hiking trails, and unauthorized, use-created trails account for many of the non-system travelways.

There are several Forest Service System roads (Table 16) that have been identified as needing attention. As a minimum, these roads should be brought up to their appropriate maintenance level in order to reduce resource damage and user safety and to allow for use for project activities. Some of these roads may be recommended for decommissioning in the database following project completion to reflect the actual condition of the roads on the ground.
Table 16.  Roads affected by Alternative B
	Road Number
	Road Name
	Unit
	Access Road
	Miles
	Miles Affected
	Area Affected

Sq.Miles
	Road Width
	Maintenance Level

	179.1
	Cold Springs Sale
	20
	SH 119¹
	1.12
	0.23
	0.0005
	8
	1

	178.1
	Cold Springs Camp Ground
	20
	SH 119
	0.78
	0.78
	0.0018
	24
	4

	2W703.1
	Way
	20
	179.1
	0.27
	0.18
	0.0004
	8
	--

	1W728.1
	Way
	23
	
	0.22
	0.22
	0.0005
	8
	--

	728.1
	Cold Springs Spur
	24
	SH 119
	0.58
	0.45
	0.0010
	8
	1

	728.1A
	Cold Springs Spur
	24
	728.1
	0.44
	0.15
	0.0003
	8
	1

	179.1A
	Cold Springs Sale
	24
	SH 119
	0.46
	0.34
	0.0008
	8
	1

	703.1A
	Ski Lift Road
	24
	SH 119
	0.19
	0.19
	0.0004
	8
	1

	756.1
	Dory Hill
	25
	SH 48
	0.50
	0.20
	0.0005
	12
	2

	758.1
	Kent
	25
	SH 48
	0.24
	0.24
	0.0005
	10
	1

	758.1A
	Dory Hill
	25
	758.1
	0.16
	0.16
	0.0004
	10
	2

	177.1
	Missouri Gulch
	16
	SH 119
	3.52
	0.75
	0.0017
	24
	3 & 4

	177.2B
	Pickle Gulch Picnic Area
	15/16
	177.2A
	0.45
	0.45
	0.0010
	24
	4

	177.2A
	Pickle Gulch Camp Ground
	15/16
	177.1
	1.16
	1.16
	0.0026
	24
	4

	732.2A
	Cold Springs Spur
	17/57
	SH 119
	1.44
	1.44
	0.0033
	10
	1

	719.1
	Apex
	9
	4S.0
	1.60
	1.17
	0.0027
	24
	2

	716.1
	Utah Hill
	9
	719.1
	1.38
	1.38
	0.0031
	8
	1

	713.1
	Michigan Hill
	8/9/11
	716.1
	2.41
	1.78
	0.0040
	8
	1

	714.1
	Steward Gulch
	9/13
	713.1
	1.43
	0.39
	0.0009
	8
	2

	713.1B
	Michigan Hill
	13
	714.1
	0.51
	0.51
	0.0012
	8
	2

	707.1
	Silver Creek
	13
	713.1B
	2.15
	0.64
	0.0015
	8
	2

	273.2
	Rarus Triangle
	29/30

36/40

39/42

40
	CR 1.0²
	4.19
	4.19
	0.0095
	12
	2

	
	Travis Gulch Spur
	40
	273.2
	0.26
	0.26
	0.0006
	8
	2

	176.1
	Columbine Road
	36/62

38/61
	County Road 1.0
	2.61
	2.61
	0.0059
	24/8
	1/2/4

	176.2A
	Mariposa East Loop
	61
	176.1
	0.46
	0.46
	0.0010
	12
	4

	176.2B
	Lupine Loop
	61
	176.2A
	0.30
	0.30
	0.0007
	10
	4


¹State Highway
²County Road
Environmental Consequences
Direct and Indirect Effects of Alternative A – No Action
Under the No Action Alternative, road maintenance would continue to be deferred unless a situation developed that required immediate attention. There would be no new effects to the existing transportation system, including county, state, and Forest Service System roads and no changes to existing road density. Road relocation, closure, or construction would not occur in the area in relation to this project. Motorized access on roads to dispersed recreation sites would not change. 

Over time, the effects of not maintaining Forest Service System roads would increase deterioration of the road surface and drainage structures (e.g., soil would erode to bedrock, culverts would fill with debris). Most roads would gradually return to a forested condition, unless there was continued motorized use. Vegetation would continue to encroach on roadsides and the number of hazard trees would increase. The longer maintenance is deferred, and as road use increases, Forest Service System roads would become costly to reconstruct and could negatively impact natural resources through erosion and sedimentation.
Cumulative Effects of Alternative A -- No Action

There would be little change to the road surfaces, drainage structures, and roadside vegetation. The roads that continue to be used, where maintenance is deferred, would deteriorate, potentially degrading soils and water quality.  Occasional roads that are unused would return to a forested condition.  Deferring maintenance on a substantial portion of the road system within the project area would be less safe for motorized users.

Direct and Indirect Effects of Alternative B -- Proposed Action 

Under Alternative B, road maintenance would be performed as a result of fuel treatment service contract requirements. Ditches, cross-drains, culverts, and road surfaces would be maintained and structures repaired on all roads that require access for mechanical equipment. Vegetation encroaching on the roadway would be removed and hazard trees would be felled. Several roads would be closed and one road would be repaired or relocated to prevent further resource damage.
Maintaining roads for mechanical fuel treatments could increase the potential for off-road use and unauthorized creation of new unclassified roads. Motorized use in these areas would affect the soil and water resource.  Additionally, improved existing roads may encourage increased motorized recreational use and discourage non-motorized recreation opportunities. 
Over time, the indirect effects of increased traffic on roads would increase the chance of vehicle encounters. Presently, vehicle encounters are infrequent, and low-standard roads in the project area are low-speed, native-surface roads on which collisions rarely occur. 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 fuels treatment activities.

Motorized use on some county and state roads would increase temporarily during mechanical fuels treatment. The increase in traffic on county roads would last from one to several weeks on any given road, while the increase in traffic on major roads would last a few months per year for the duration of the project.  

Over time, maintenance and repair of road surfaces and drainage structures would improve drainage, and channel run-off water, away from watercourses, while increasing water quality downstream. 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 become hazards.  

Long-term positive effects are possible through increased accessibility to different recreation settings, increased interpretive opportunities and reconstruction of existing roads.
Cumulative Effects of Alternative B, the Proposed Action

Cumulatively, road maintenance associated with the Proposed Action would result in a safer driving experience for motorized users, in spite of a period of increased traffic due to fuel treatment project implementation.  The maintenance of roads associated with fuel treatment implementation would reduce water quality degradation developing from deferred maintenance of the road system.   

SCENERY

Affected Environment
The study area has a high to moderate level of Scenic Integrity and generally meets Forest Plan direction. The Scenic Integrity of the area is influenced chiefly by mining activities and residential development with wildfire, insect disease outbreaks, windthrow and animal damage having smaller influences at present and in recent past. The area is of a high level of concern.  Factors that contribute to this include:

· Its location next to a major urban area 

· A major Interstate highway on its southern flank (SMS Concern Level I)
· Intense development of lands interior and exterior to the project area for residential use (Concern Level II)

· A Scenic Byway on its eastern edge (Concern Level I) and views into the area from two other Scenic Byways

· The Continental Divide Scenic Trail (Concern Level I)

· Developed recreation sites (Concern Level I)

· Intense dispersed recreation activity in the area

Public view points occur from a number of vantage points. From some points many viewers glimpse the area for short durations (I-70 westbound at the ‘Picture Bridge’ at  Mt. Vernon Rd, or eastbound at Georgetown) usually as background, but sometimes as middleground. Other views occur less often but are still of rather high frequency and of greater duration. Views in the latter category include views of Fairview Mountain on the extreme east side of the project area and the area around Mt. Pisgah where views from the Scenic Byway of the Peak To Peak Highway (CO 119) are common and last for minutes of driving time and occur at all distance zones. Another such area is at the switchbacks to St. Mary’s Glacier and Alice. Others are of relatively low frequency, but of even greater duration. This includes the views of those users at the developed recreation sites in the area or those users on the Continental Divide National Scenic Trail or in other areas on National Forest System land. It also includes those residents in the area and adjacent to it who have permanent views of the project area from their property. 

The landscape has a relatively high degree of variety and attractiveness. It has been impacted in a moderate fashion by mining, wildfire and fire suppression, and residential and commercial development. The study area has moderate and high scenic integrity and meets current Forest Plan direction.

The project area is varied and rolling topographically from hills to mountains; the vegetation is also varied with grasses on south-facing slopes and low elevations as well as in the alpine areas above treeline.  Other areas have a forest cover with conifers or deciduous trees (aspen) throughout the landscape. There are also rock outcrops throughout the area.   Due mainly to the vegetation variety the area has a medium to high degree of visual absorption capability (VAC).  VAC is “The inherent ability of the landscape to support management activities without significantly affecting its visual character” (USDA Forest Service 1997, Appendix G). 
Given the current moderate to high scenic integrity, the medium to high visual absorption ratings, and the Scenic Integrity Objectives for the area, the project should remain within Forest Plan visual standards and guidelines. It will be important, however, for activities to be carefully designed.
The mix of private and public land in this area and the high number of landscape viewers has implications for scenery management.  People have expectations for high quality scenery on adjacent Forest Service land and yet they have a concern for wildfire prevention.  Such activities as envisaged in the Purpose and Need can be accomplished to some level, but the high degree of concern for and visibility of this landscape will make it a challenge.  

Direct and Indirect Effects of Alternative A – No Action
Adoption of the No Action Alternative would result in leaving the area as it is in terms of active management; the landscape would undergo ecological change only. Changes that can be expected would include continued regeneration of previously cut forests. The remaining landscape would continue to show the effects of fire suppression and recreation impacts.  

Recent clearcuts are regenerating. Depending on the slope and growth rate, those areas could be considered “recovered” in some cases, but in many other cases are probably many years (approximately 10-20) away from visual recovery. These latter areas, along with their roads and residential and commercial development would constitute the total of the visually disturbed area by humans in this alternative.

Indirect effects would include gradual development of more dense forests.

Cumulative Effects of Alternative A – No Action

Timber harvests have occurred on a number of areas and acres of the project area in the recent past. Visual impacts of these activities consist of the activity itself and the roads associated with the activity. Some areas have recovered visually, but many have not. 

Other past, present and foreseeable future actions that contribute to cumulative effects are discussed under Alternative B. 
Direct and Indirect Effects of Alternative B – Proposed Action 
All areas merit concern, but there are three that can be specifically mentioned.  One area is in the south-central portion and includes the east-west ridge between US40/I 70 and the Mill Creek settlement. This is an area with a SIO of High and is visible from Empire, I 70 and the Easter Seal Camp. The area has a medium VAC but any activity here will need to be very carefully designed. Another area is in the central/southern portion--to the northwest of the Columbine CG--where past vegetation manipulation activities may have reached the limit of the area’s SIO.  Activities can be done at some level however and may actually lead to visual resource improvement for the direction of CO 119.  Another area is in the northeast of the area where the SIO of High flanks CO 119.  Here the landscape does not have a high visual absorption capability and yet vegetation cover reduction and spacing might be important here for fire hazard reduction with the high degree of residential land-use.   

The result visually of this Proposed Action would be a variegated landscape. Areas for which no treatment is proposed would have the effects listed for the No Action Alternative. Clearcut areas would have a difference in color and texture until the clearcut has re-grown so that the effects of the treatment are no longer discernable to the casual observer (visually recovered).  For clearcuts in this project, it is estimated that a well-stocked site with trees 15 feet high would constitute visual recovery. Visual recovery would take approximately 25 years for these sites. The noise, smoke, and fire from operations described in the Proposed Action that would be sporadically present would be a temporary direct effect. 

Slash treatments should not have long-term repercussions for the scenery resource. Burn piles would be of an appropriate size according to project design criteria, and most would be burned after one year. The long-term visual impact of the burn areas themselves is not expected be noticeable to the casual observer.  Lopping and scattering will have immediate impacts, but they will fade over time. Design criteria for height and density (tons/acre) should define such activity at an appropriate level. There are similar design criteria for chipping and mastication which should define an appropriate level also for them.

There are several road closures and one possible road relocation associated with this project (Table 4). As planned they will have positive effects on scenery resources in the long term. Skid trails are located according to general contract specifications; their visual impact will meet the Scenic Integrity Objectives for these areas.
An indirect effect associated with the Proposed Action is the possibility of an increase in recreational motor vehicle access and use. Increased access and use can mean increased recreation use in the landscape and impacts on the visual resource. Impacts may include compacted areas, erosion, litter, damaged vegetation, effects from campfires and the increased danger of human caused wildfire. Buffers required by project design criteria would mitigate these effects.
Indirect effects from skidder activity and pile burning, etc. could also include soil compaction, erosion, reduced vegetative cover, soil sterilization (particularly in pile and burn areas), and the possibility of  blowdown from the opening up of stands. These effects could includes “holes” in the tree cover of the forest landscape, black circles from pile burns and tracks through the forest from skidder activities. Indirect effects could include smoke effects on and off-site including decreased visibility and respiratory problems. 
The increased openness of the forest and ground disturbance activities will result in greater vegetation variety.  Indirect effects would also include a forest that is less susceptible to insects, disease and fire and probably more stable from a visual resources viewpoint because it is less susceptible to drastic change.
Cumulative Effects of Alternative B – Proposed Action
The landscape of the study area has been heavily influenced and changed visually by human actions in the course of history. The Forest Service scenery management system uses the “natural” or “pre-historic” version of landscape condition as a base line for comparison of today’s landscape conditions. The gold rush of the 1900s caused massive change in the landscape. The effects of the mining itself--the buildings, the resultant tailings, environmental pollution, vegetation harvests, fires and roads--are visible in the landscape even today. Contemporary mining activity continues albeit at a much lower level. In addition, mineral claims vary in size and shape and many are long and narrow and are seemingly randomly distributed across the landscape with many laid across one another. The shape of the lands and the fact that they constitute a large fraction of the project area makes for a very complex land ownership pattern. These lands are often developed for today’s residential or commercial purposes.  This increase in development is the most significant visual influence today in and adjacent to the project area. This development has its own visual effects of buildings, roads, utility development and recreation, but it also means more observers both traveling through the area and viewing from roads and new houses and condominium and apartment blocks which often have both intimate and commanding views of the project area.   

In addition to those visual influences that are directly associated with increased use and development (increase density and magnitude of residential and commercial structures, roads, utilities etc.) there are other visual influences that need be specifically mentioned: 

· The increased recreation use associated with increased population and use pressure from people who reside in the project area, nearby areas and who come from other states and countries and recreate here.  These uses include driving for pleasure, hiking, camping, fishing, hunting, snow sports etc. 

· The proposed development of a snowboard park at St. Mary’s.

· Increased water development in the area (including diversions) in area streams (eg. Millcreek, St. Mary’s, Loch Lomond, Fall River…)

· An interest in wind power generation.  

· Insect activity has been endemic in the landscape, but it is epidemic just west over the Continental Divide and many professionals believe it will soon be so here.  There are some signs of it now along with associated hazard tree removal and insecticide spraying of recreation areas along US 40 west-southwest of the project area.

· Grazing (Permits at Mammoth Gulch, Pickle Gulch and Central City, Columbine and Fall River).

· Past fire suppression.

· Past, present and future vegetation management activity on Forest Service and private lands.  

· The construction of the Continental Divide National Scenic Trail and trailhead now proposed for the Fall River valley.

Summary of Scenery Effects
Alternative A (No action)

The insect epidemic and the dead trees have the effect on the scenery of lowering the Existing Scenic Integrity in the short term.  In the long term—which is where adopted SIOs do apply--Alternative A will achieve an SIO of High or Very High.  The landscape in this Alternative though, would be unstable and more subject to large-scale visual degradation than that in Alternative B.  

Alternative B (Proposed Action)

Alternative B, the proposed action, in the long term—which is where adopted SIOs do apply--will achieve the desired SIOs as adopted in the Forest Plan for this area.  The actions will have the effect of encouraging the maintenance of a more stable green forested landscape in the areas of activity as compared to Alternative A. These actions would benefit the land and the humans who live in or adjacent to or use the project area. 

   The following table summarizes the effects of the alternatives on visual resources.

Table 17. Effects of alternatives on Scenic Integrity Objectives

	Viewpoint
	LRMP (SIO)

	ESI

	Resultant SIO

Alt. A 
(No Action)
	Resultant SIOAlt. B (Proposed Action)
	Remarks

	Foreground &

Middleground

Views from CSH 119
	High


	High
	High
	High
	Involvement by Landscape Architect in final unit layout in nos. 19, 20, 24 & 25 should address scenery concerns

	Background views from CSH 119 looking SW at Cold Springs CG [s30, T2S, R72W])
	Moderate
	Moderate
	Moderate
	Moderate
	

	Middleground background views from I 70 & Guanella Pass Rd. (CR 381)
	Moderate/High
	Moderate/High
	Moderate/High
	Moderate/High
	Units unnoticeable by casual observer

	Foreground &

Middleground

Views from

CR 275 (Fall River Rd.)

	Moderate
	Moderate
	Moderate 
	Low short term, Moderate long term
	Involvement by Landscape Architect in final unit layout should address scenery concerns

	Middleground views of Unit 46 from the Contimental Divide National Scenic Trail
	Moderate
	Moderate
	Moderate
	Moderate
	Involvement by Landscape Architect in final unit layout should address scenery concerns


SOILS
Affected Environment
The surface geology of the project area consists primarily of metamorphic rock of granitic origin. Rock outcrops, occurring as knobs, cliffs and talus, cover approximately 35% of the area. Granitic rocks weather relatively slowly and typically form coarse-textured (sandy) soils. Along ridge-tops, shoulders, and the upper hill-slopes, soils generally form in residual  parent materials. On lower hill-slopes, valley bottoms, and floodplains, soils form in glacial till, colluvial or alluvial parent materials. Hill-slopes in the area are not generally highly susceptible to mass wasting and landslides are not common. Debris flows and rock falls are more common, particularly following wildfire. Soil erosion is a physical process most likely to be accelerated by natural disturbance such as wildfire or anthropic disturbance such as road construction, timber harvesting, or slash disposal activities. Ground cover, including duff, in proposed treatment units is high (commonly above 80%). With the exception of roads and other highly disturbed sites, occurrence of active erosion is low. Following disturbance, sheet, rill, or gully erosion may occur. If disturbance results in removal of large areas of ground cover, progressive erosion is likely to occur.                   

Environmental Consequences
Environmental impacts to soil resources are assessed according to their effect on long-term soil productivity and soil hydrologic function.  Impacts to soil resources are described by the degree and extent of erosion, compaction, displacement, and impacts to nutrient cycling within designated activity areas.

Direct Effects of Alternative A – No Action
Mechanical or hand fuel reduction treatments would be not implemented.  Slash disposal methods such as pile burning, lop and scatter, chipping and masticating would not occur in the proposed locations at this time.  Project related ground disturbance and direct effects to the soil resource would not occur.  Additional soil displacement, compaction and fire effects at burn pile sites would not occur, and natural recovery of previously impacted areas would continue.  Protective ground cover would not be removed and the potential for s   s   oil erosion and mass wasting would not be altered.  Litter and large downed woody material would continue to accumulate and decompose at current rates.  

The extensive road and off-highway vehicle (OHV) trail network would remain as impacted ground on the landscape.  OHV activity would likely remain at current levels or increase, which may lead to additional erosion, compaction, and sedimentation.  

Indirect Effects of Alternative A – No Action 
The proposed treatments are strategically designed and located to reduce extreme wildfire behavior within treatment units. However, fire behavior and burn severity to soil resources are not directly correlated.  In the event of wildfire, untreated areas may experience higher burn severity effects than treated areas if consumption of ground cover and residence time of fire in surface fuels is high. However, untreated areas may have lower ground fuel loading than treated areas.  In this case, ground fire could generate less heat, have shorter residence time, and generate fewer adverse effects on project area soils.  

Detrimental effects to soil resources, particularly accelerated rates of erosion, are associated with high severity wildfire. Not treating fuels may indirectly affect adverse wildfire effects, listed below, on project area soil resources.  
· Removal of large areas of protective ground cover, reduction of needle cast potential, and associated increase in 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 

· Potential for increased post-fire debris flows and mass wasting

Cumulative Effects of Alternative A – No Action
No additional direct soil impacts would result from project implementation.  Past measurable detrimental impacts to soils associated with wildfires, historic mining, timber harvest, dispersed camping, and OHV use would still exist on the landscape and compacted or eroded areas would remain in various stages of recovery. Based on field reconnaissance, review of aerial photography and limited management activities in the past 20 years, the extent of past detrimental impacts to soil resources is estimated to be low for project activity areas.  If the project is not implemented, recovery of impacted areas would continue at current rates.
Direct Effects of Alternative B – Proposed Action
Effects of Operation of Heavy Equipment in Mechanically Treated Units

Heavy equipment would be operated on 514 acres in 17 different treatment units.  Development of a network of designated skid trails and landings is expected to occur in mechanically treated units. Detrimental compaction, displacement, removal of ground cover, and increased potential for erosion are expected to occur on skid trails and landings where multiple passes with heavy equipment occur.  

Generally, a designated landing and primary skid trail system is expected to cover between 12-25% of an activity area. Operating over frozen ground, at least two feet of packed snow, or dry ground minimizes or prevents ground disturbance, compaction, displacement, and removal of ground cover. Proposed design criteria and mitigations would reduce impacts.
Heavy equipment (skidder, feller-buncher, harvester, masticating equipment, forwarder, etc) operation off designated skid-trails is necessary to get to marked trees and achieve fuels reduction objectives.  In these areas, removal of protective ground cover and disturbance of the surface layer of soil may occur. Isolated and discontinuous areas of compaction could also occur.  Based on monitoring of similar projects, surface disturbance (removal of ground cover, mixing and removal of the A horizon) could occur on as much as 40-50% of a mechanically thinned unit.  In a patchcut unit, surface disturbance could occur on as much as 80-90% of the unit. The exact spatial extent of these impacts depends on size of activity area, topography, soil type, equipment used, ground conditions during implementation, operator skill, other physical constraints such as rock outcrops, prescription and layout. De-compaction mitigations are not generally recommended for these areas but scattering slash and/or large logs is recommended where necessary to provide ground cover and material for nutrient cycling.  

Effects of Manual Treatments

Manual treatments would occur on 967 acres over 31 treatment units.  Manual treatments would be done by hand crews with chainsaws.  Boles, limbs, and slash would scattered or piled by hand in the unit and burned at later date.  With the exception of hand burn pile effects (discussed below), there are minimal adverse impacts to soil resources associated with hand treatments.  

Effects of Slash Disposal and Removal

In mechanically treated units, slash disposal and removal of material would be accomplished by one or more of the following methods:  lopping and scattering, chipping, masticating, hand piling and burning, machine piling and burning, and removing.  In manually treated units, slash disposal would be accomplished by lopping and scattering and/or hand piling and burning.

Potential Effects of Lopping and Scattering, Chipping, Masticating

The effects of these slash disposal activities on soil resources could be beneficial or harmful, depending on the amount, size, and spatial distribution of material retained. Retention of organic material benefits soil resources by providing material for nutrient cycling and ground cover. Potential effects on forest ecosystem processes are described in the Soils Specialist Report. In the event of wildfire, chips and masticated chunks may smoulder, resulting in a longer residence time of fire and a heat pulse directed down into the soil.  Mitigation measures to limit excessive accumulation of chips and masticated chunks while providing material for nutrient cycling and erosion control would be applied to this project.     
Effects of Constructing Machine Burn Piles 

In mechanically harvested units, burn piles would be located in the unit or on the landings.  Operation of machinery to construct piles would be likely to cause ground disturbance, compaction, and removal or mixing of surface layers due to many passes and turns.  Machinery that lifts and places material into piles (such as a Grapple Piler) would minimize soil disturbance at pile locations.  Machinery that pushes material into piles (such as a bulldozer or skidder with a blade) is likely to result in the most ground disturbance.  Machinery that drags material into piles (such as skidder with a grapple hook) is likely to result in moderate ground disturbance around piles.   

Burn Pile Sizes

Burn piles, constructed using heavy equipment, are variable in size.  Machine pile footprints are not likely to exceed 20-30 feet in either direction.  Piles are not expected to be more than 15-20 feet high.   In hand treated units, piles are constructed by hand and are typically 8-10 feet high and 6-7 feet in diameter.        

Each acre of mechanical treatment may remove enough hazardous fuel to create a pile 33 feet wide x 33 feet long x 18 feet high. A pile of this size creates a footprint of 1089 square feet or 2.5% of an acre. Hand treatments are not expected to generate more than 60 hand-piles per acre. Based on a typical hand-pile footprint of 6 x 7 feet, total ground area covered by hand-piles is calculated to be 2,520 square feet or 6% of an acre.  
There are advantages and disadvantages to creating one large burn pile versus several smaller burn piles within the treatment unit. Creating one large pile impacts less ground (area) than several small piles. Constructing large piles on landings has several advantages over constructing large piles within units. Concentrating impacts at the landing site limits the spatial extent of impacts within the unit. Also, landing sites are generally flat (reducing erosion potential during and following treatment) and landings are scheduled for de-compaction and erosion control mitigations following treatment. The main disadvantage of larger piles is that they generate more heat, burn longer and generate more severe burn effects than smaller piles. However, for the purposes of this analysis, it is expected that, regardless of pile size or soil type, burning large machine piles creates a high burn severity impact due to heat and residence time of the fire. Although burning hand piles is expected to result in lower burn severity and recovery times are expected to be faster, it is expected that the physical, chemical and biological burn effects, outlined below, would occur to the extent of the burn pile site.
Effects of Pile Burning (Burn Effects on Soils)

Physical effects such as loss of litter layer, loss of soil organic matter, impacts to soil structure, formation of water repellent layer, and destruction of clay minerals may occur to the extent of the burn pile site. However, due to the relatively low proportion of the activity area impacted and the dispersed arrangement of burn piles within an activity area, little increase in erosion potential is expected on an activity area basis.  Scarification and addition of slash and/or unburned topsoil would accelerate burn pile recovery but is not proposed as part of the project.  
Chemical effects such as increase in pH, loss of cation exchange capacity, loss of nutrients, increase plant available nitrogen may occur to the extent of the burn pile site.  
Biological effects such as direct mortality of soil organisms and loss of their habitat, temporary sterilization of soils with natural recovery occurring over time, temporary post fire changes in soil organism populations may occur to the extent of the burn pile site.  
Mitigations such as tilling and scarifying would promote burn pile recovery by breaking up water repellent layers, increasing water infiltration and mixing in organic material.  Healthy “live” topsoil may be piled and re-spread over the burn pile site to “jump start” the nutrient cycling process.  Re-distributing needles and woody debris on the burn pile site provides organic material for decomposition.  A goal of this project is to meet fuel treatment objectives and remain in compliance with Watershed Conservation Practice 14.1 (Standard 13).  This practice seeks to maintain long-term soil productivity by limiting the sum of detrimental impacts, including severely burned areas, to less than 15% of an activity area (FSH 2509.25). 
Indirect Effects of Fuels Reduction Treatments

Reduced or Increased potential for Adverse High Severity Wildfire Effects 

The proposed treatments are strategically designed and located to reduce extreme wildfire behavior within treatment units. However, fire behavior and burn severity to soil resources are not directly correlated.  In the event of wildfire, treated areas may experience lower burn severity effects within treated areas if consumption of ground cover and residence time of surface fuels is lower. However, if ground fuel loading is increased by slash disposal methods, ground fires could generate more heat, burn and smolder for longer periods of time, and generate more adverse effects on project area soils.  

Detrimental effects to soil resources, particularly accelerated rates of erosion, are associated with high severity wildfire. The proposed treatments may indirectly lower or increase adverse wildfire effects, listed below, on project area soil resources.  
· Removal of large areas of protective ground cover and 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 

· Potential for increased mass wasting

Increased Potential for Access by Recreational Forest Users

Following implementation of the proposed fuels reduction activities, forest access is expected to remain at the current level or increase in thinned areas, which may lead to additional erosion and sedimentation.  

Increased Potential for Introduction of Noxious Weeds 

Following project implementation, there is a higher potential for introduction of noxious weeds on highly disturbed sites such as skid trails, landings, and burn piles.  
Direct and Indirect Effects of Roads and Trails

Implementation of fuel treatment activities would require the construction of 1.3 miles of temporary roads, which would be closed or obliterated following project implementation.  Road closures generally benefit soil and water resources by reducing additional use and disturbance, allowing for natural recovery. Road obliteration immediately benefits soil productivity and soil hydrologic function and accelerates natural recovery.  

Generally, the impact of roads on soil and water resources depends on road location, design, maintenance, and operating restrictions (such as seasonal, temporary, or permanent closure).  Impacts of the existing road network within the project area are described in the Soils Specialist Report.        
Table 18. Effects of road actions proposed for watershed improvement
	Road #
	Description
	Action
	Effects

	1W273.
	Hamlin Gulch, access for units 40 & 44
	Improve way for the project and decommission, close and restore after
	Improve long-term soil productivity and hydrologic function

	5W174.1

6W174.1
	Unit 46, grown over and not needed to access NFS lands
	Decommission.
	No affect to long-term soil productivity and hydrologic function

	FDR 176.1
	Past Columbine Campground – Unauthorized recreational use
	Install gate just past turnoff to Columbine Campground and convert to Level 1, non-motorized route.
	Improve long-term soil productivity and hydrologic function

	FDR 627.1
	Apex Spur, access for Unit 2, crosses and dead ends on private property
	Decommission, close, and restore
	Improve long-term soil productivity and hydrologic function

	FDR 630/1
	Montana Mountain East, access for Unit 2, dead ends on private property
	Decommission, close, and restore
	


Cumulative Effects of Alternative B – Proposed Action
Past measurable detrimental impacts to soils, associated with wildfires, historic mining, timber harvest, dispersed camping, roads and OHV use still exist on the landscape.  Previously compacted or eroded areas 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 is estimated to be low for project activity areas.  
Through prevention or mitigation, the sum of past (existing) impacts and project related direct effects would be kept within 15% of any given activity area (FSH 2509.18 and FSH 2509.25).
VEGETATION

Affected Environment

The project area has complex vegetation patterns at stand and landscape scales. Most of the area is located in the subalpine ecological zone. Lodgepole pine forests dominate the lower subalpine elevations and xeric south-facing slopes; Engelmann spruce-supalpine fir forests typify higher elevations and more mesic, north-facing slopes (Sibold et al. 2006). Below the subalpine zone is the upper montane zone, and at this transition, several other tree species also are common and may be codominant in places (Douglas-fir, limber pine, aspen). Near timberline, pockets of bristlecone pine can be found as well as tundra and krummholz growth forms. 

The transition (upper-montane/subalpine) zone at the lower elevations of the project area is a minor component of the overall vegetation. In comparison with reference conditions, many ponderosa pine stands in the Front Range are denser, have fewer large trees and snags, and are more homogeneous in tree age and size (Veblen and Donnegan 2005). The relative dominance of ponderosa pine and Douglas-fir has not changed from the historic landscape.

Within the project area approximately 20% of forested vegetation is early successional grass-forb and shrub-seedling. Sapling/pole stands are the dominant structural stage comprising approximately 75% of the landscape, and approximately 5% of the stands across the landscape are in late successional mature and old-growth stages. Although logging has been extensive in some local areas, most of the spruce-fir forests are in mature or old-growth age classes (Alexander 1981).
Old Growth forests within the Yankee Hill 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. The Forest Plan divides old growth into three distinct categories (Table 19). Although logging has been extensive in some local areas, most of the spruce-fir forests are in mature or old-growth age classes (Alexander 1981). 
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 19. Old Growth classifications within the Yankee Hill Project Area

	Classification
	Acres In Project Area

	Retention
	64 Acres

	Development
	2,621 Acres

	Inventoried
	921 Acres


The pattern and distribution of cover types are profoundly affected by natural and man-made disturbance. Disturbance affects landscape diversity by creating different successional and habitat structural stages within a landscape. Disturbance mechanisms that are known to occur in the project area include diseases and insects, wind events, and fire.  Fire is relatively uncommon in these cover types with a long natural fire return interval of several hundred years. When fires do occur, they are often naturally stand-replacing due to characteristics of subalpine forests: forest density, heavy ladder fuels, and susceptibility of trees to mortality from fire. Recovery from disturbance is slow due to cold winters and a short, cool growing season. Fires during the late 19th century appears to have increased the abundance of post-fire stands of 100 to 140 years of age which is consistent with the stand age distribution of the lodgepole pine cover type in the Arapaho and Roosevelt National Forests (Veblen and Brown 2001). 
Disturbances and subsequent stand structures in the subalpine zone are generally found to be within their historic range of variability (HRV), although some measures (Fire Regime Condition Class modeling) show moderate departure from the HRV (Wildfire and Fuels Specialist Report). Stand-replacing fires are infrequent in Colorado subalpine forests and have return intervals of about 300 to greater than 600 years (Veblen 2000). There is abundant evidence that outbreaks of spruce beetles are a natural component of the ecology of these subalpine forests and are therefore within the range of historical variability (Kulakowski and Bebi 2004). There is no evidence that fire suppression has resulted in either the fire regime or current forest conditions being outside their historic ranges of variability during the past 400 years (Sibold et al. 2006). 
Environmental Consequences
Direct and Indirect Effects of Alternative A – No Action
Under this alternative, treatments would not occur within the project area. A direct effect of not thinning would be a reduction in vigor and growth rate of individual conifers and a decline of the hardwood (i.e. aspen) component across the landscape because of competition with conifer species. Stand-replacing events, fire or insects, would result in reducing late, old and mid succession forest to earlier stages of development. Habitat structural stages would generally remain the same except as a result of natural processes.  
The potential for disturbance would increase as mortality in late seral stands increases. Disturbance mechanisms most likely to occur include fire and widespread insect mortality in homogeneous and single species stands. Fire intensity and amplitude would depend on stand condition and continuity of fuels. Continuous tree canopies would increase the possibility for a sustained crown fire, and competition for water, sunlight, and nutrients would cause both ponderosa and lodgepole pine to self-thin and self-prune over time, adding dead material to the forest floor. 
In lodgepole pine, a homogeneous and continuous canopy would continue to dominate the landscape with very little variation in vertical structure. Existing dense stands and subsequent low tree vigor would continue until the site reaches its maximum sustainability.  In other cover types, understory shrubs, herbaceous vegetation, and grasses would decline as conifers continue to utilize limited site resources. Where openings in the forest canopy exist, the canopy cover would gradually increase, resulting in a reduction of grasses, forbs, and shrubs. Meadow diversity and size would decline as conifers continue to encroach on these areas. 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 an insect epidemic occurs.
Old growth status for lodgepole pine is short-lived, and lodgepole old growth would decline at a faster rate than ponderosa pine old growth. Typically, lodgepole grows as even-aged stands, with most trees reaching maturity at about the same time. At maturity lodgepole pine has a diameter and phloem thickness that is suitable for the mountain pine beetle to successfully attack and reproduce.  
Levels of insects such as mountain pine beetle would be expected to increase, causing beetle related mortality and thinning of stands especially if precipitation levels fall below normal.  Density related mortality would increase the number of snags in the stands and the amount of dead material on the ground. Generally, the large diameter, mature trees would be attacked first, followed by the smaller trees.  Bark beetles would be the main contributor to the large tree mortality as stress makes larger trees more susceptible to successful insect attack. 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.  

The indirect effects of no treatment would become most apparent after the next drought period when insect and disease activity, primarily in densely forested areas, would increase, resulting in extensive mortality in some stands. Sapling and pole sized vegetation would continue to dominate the landscape with little stand structure differentiation. Regeneration of conifers would most likely favor shade tolerant species (i.e. Engelmann spruce, subalpine fir) due to existing stand densities and lack of openings that allow light to the forest floor. Regeneration in unmanaged stands would increase stand structure variability and ladder fuels throughout the stand tree canopy.  A large, stand-replacing fire would change these assumptions because these stand conditions would no longer exist. The renewable forest resource would not be managed nor would forest products be utilized.

Cumulative Effects of Alternative A – No Action
Past, present, and anticipated future activities in the project area, including urban and rural development, off-highway vehicle use, grazing, camping, wildfire, fuel treatment projects, fire suppression activities, water supply and road maintenance would be expected to continue and contribute to the cumulative impacts of vegetation within the project area. Specific actions that may add to cumulative effects include:

· Past clearcuts have regenerated with either lodgepole pine, a mix of lodgepole pine, Engelmann spruce, subalpine fir and aspen, or pure aspen. 

· Previously thinned stands have heavy ground fuel loadings. 

· Approximately 370 acres of manual and mechanical fuel treatment in the vicinity of the Columbine Campground were completed in 2006, resulting in some blowdown of residual trees. 

· Approximately 700 permits are issued annually to remove Christmas trees in the Pickle Gulch Campground area. 

· A wildlife project (brush pile construction, snag creation, and aspen regeneration enhancement over approximately 500 acres) is ongoing in the Cold Springs/Pickle Gulch area.  

· Two currently inactive grazing allotments (Central City and Gilpin) are located in the project area. 

· Small road and powerline rights-of-way clearings may occur within the project area.
· Private land fuel treatments could contribute to a slight reduction in the effects of a stand replacing wildfire and mountain pine beetle infestation.  
· Firewood gathering by permit would continue to occur within the area. Future fuel treatment projects in the adjacent Lump Gulch and Chicago Creek geographic areas would be anticipated on National Forest System lands within the next 10 years.    

There are no known irreversible effects to vegetation from the No Action Alternative. The No Action Alternative would have the possibility of irretrievable effects to vegetation because of the risk of a stand-replacing wildfire or insect epidemic occurring in the project area. 
Direct and Indirect Effects of Alternative B – Proposed Action 
Lodgepole pine would remain the dominant cover type on the landscape; however, aspen would begin to expand into the openings when present and where conditions are favorable.  This alternative would help 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. Openings from clearcuts would move stand structure to an early-seral stage with expected high concentrations of conifer regeneration within five years of treatment. In clearcut units and in previously thinned areas, growing conditions favoring seedling establishment would increase. Dense regeneration of lodgepole pine in patchcut units would begin to occur soon after treatment (generally within three to five years). Where aspen is present, trees would be released to become a major stand component. In mechanically treated stands where ponderosa pine and Douglas-fir are present, regeneration would be expected to occur within three to ten years after treatment, depending on cone crops and climatic conditions. As a result of the proposed treatments, existing landscape vegetation patterns and habitat structural stage within the analysis area would be expected to be more diverse, but only slightly due to the number of acres treated. Natural succession of aspen stands with the encroachment by conifers would be slowed or set back. If adequate soil moisture and sunlight are made available through implementation of the proposed treatments, aspen sprouting may occur. Generally, aspen clones would become larger in size and more numerous as a result of treatments. Some meadows would increase in size as a result of removing encroaching conifers. 
All old-growth habitats in treatment units will be maintained or enhanced as a result of the Proposed Action. Five acres of old growth ponderosa pine and 11 acres of Douglas-fir old growth are proposed for treatment. By removing ladder fuels and opening up canopy gaps the Proposed Action should help reduce the complete loss of old-growth stands inside treatment units in the event of a wildfire. The Proposed Action should also enhance these stands by removing smaller trees that compete with old-growth for water and nutrients.  No old-growth lodge-pole or spruce-fir is proposed to be treated. The Proposed Action is not designed to help protect old growth stands outside of treatment units in the event of a wildfire.
In areas identified for mechanical thinning, bole damage from skidding operations may occur. Most residual trees would not be damaged and would have more available nutrients, sunlight, growing space, and moisture; this would allow the trees to produce more resin and defensive chemicals resulting in a greater resistance to beetle attacks. Mortality of residual trees from blowdown or snapoff would be possible in the short term, but as trees become more resistant to wind over time, there would be fewer occurrences. Tree regeneration within thinned stands would be more susceptible to dwarf mistletoe if dense concentrations exist in the overstory. Residual conifers would be arranged singly and in clumps at a variety of densities to increase stand complexity. Patchcut and clearcut stands would have increased potential for blowdown as compared to stands that are not thinned. Edges of patchcut units would be feathered and scalloped to comply with visual requirements from the Forest Plan. Feathered edges of the patchcuts would have a greater chance of blowdown than straight-line edges. Pure lodgepole pine and Engelmann spruce stands would be more susceptible to blowdown than mixed stands due to their lack of tap roots and generally shallow soils where they occur.  
Approximately 1.3 miles of temporary road would be needed under this alternative, and landings up to 1 acre in size would be needed to implement mechanically treated units within the project area. Approximately one landing for every 10 to 30 acres of treated area would be needed to complete mechanical operations.  These openings would be incorporated into patchcut/clearcut areas, but in units planned for mechanical thinning, landing openings would be required. Maintenance of existing roads within mechanical unit boundaries would need to be completed to implement this project. Openings of up to 12 feet (projected road width prism) would be created in the stand crown as a result of road maintenance if the condition of the road is not already set to this standard.  Although minimal damage to trees adjacent to system roads that have overgrown or are not currently at the forest standards, the maintenance (including roadbed preparation and soil compaction) may damage tree roots. Tree injuries related to road maintenance and landing sites may provide entry points for pathogens and insects. These effects would be expected in trees immediately adjacent to system roads and adjacent to landings only.  

Cumulative Effects of Alternative B – Proposed Action
Thinned stands and the leeward edges of patchcuts and clearcuts would be more susceptible to blowdown within three to five years after treatment. Damage from operations could result in increased insect and disease vectors to existing stands.  

Conifer regeneration in clearcuts and openings where the overstory has been removed would occur, resulting in densities ranging from hundreds to thousands per acre depending on the aspen component that is present. Because the location of clearcuts and openings would involve or be adjacent to aspen clones, aspen regeneration would increase as well. Proposed thinning would improve tree health and vigor, resulting in an increased resistance to insects and disease, improved growth rates, and less density-related mortality in residual trees.

A small percentage of the landscape on private lands has received fuel treatments. Fuel treatment projects conducted by private landowners generally reduce surface fuels, open tree canopies, and create defensible space around structures in localized areas. Effects resulting from private fuel treatment projects are expected to be minimal with very little change in the existing species mix or canopy cover.  

As a result of continued fire suppression activities and the fire size history (see Wildfire and Fuels Specialist Report), vegetation structure would generally be unchanged except in specific areas when weather conditions are conducive for a fire that is not contained in initial attack.

The following projects are currently being planned adjacent to or within the project area and would be expected to be implemented over the next ten years:

· Lump Gulch Fuel treatment Project (Boulder Ranger District, ARP – This project plans to implement approximately 1,500 acres of fuel treatment projects utilizing mechanical and manual treatments and prescribed burning.  This project would reduce tree density and in specific areas change crown closure.

· Clear Creek Recreational Residence Defensible Space Project (Clear Creek Ranger District, ARP) – This project would create defensible space around individual residences in the Cold Springs recreational residence tracts. Approximately 20 acres would be treated utilizing a combination of mechanical and manual treatment. This project would reduce tree density and in specific areas change crown closure.

· Mountain Pine Beetle Projects (Boulder and Clear Creek Ranger Districts, ARP) – The two districts would continue mitigation measures to minimize the impact of mountain pine beetle infestation in live trees within the boundaries of developed recreation sites.  Treatments include the annual spraying of an insecticide on high valued trees and the cutting, debarking, and disposal of the woody biomass of mountain pine beetle infested trees. No sites within the project area are currently receiving treatments; however, adjacent Geographic Areas in Lump Gulch, Chicago Creek and Berthoud Pass are receiving treatment. With the expected expansion of the mountain pine beetle infestation, additional developed sites are expected to be treated within the project area. 
There are no known irreversible effects to vegetation from the proposed action. The chance of irretrievable effects to vegetation would be reduced within treatment units because of the reduced potential crown fire. Areas outside treatment units would have an increased risk of irretrievable effect (relative to treated units) to vegetation if a stand replacing wildfire occurred in the project area. 
WILDFIRE AND FUELS 
Affected Environment

Existing Fire Environment

Fire behavior depends on numerous factors (i. e., the location of ignition, weather conditions, and fuel loads at the site of ignition) and cannot be predicted exactly. In higher elevation sites such as Yankee Hill, fires usually tend to be small and relatively easy to control. However, under extreme weather conditions, such as prolonged drought combined with moderate or high winds, fire behavior may be more intense and fires more difficult to control. 
Topography

Steep slopes with gradients of 51% or greater make up approximately 28% of the project area. Prominent drainages run northwest to southeast, with smaller steep tributaries running perpendicular to the main drainages. Narrow canyons and steep slopes channel wind and fire, preheat fuels, accelerate rate of spread, and increase heat output. These same canyons serve as major evacuation routes for small communities in the project area.

Weather

Climate and weather patterns are the major drivers of fire regimes in the project area. This is the result of the project area’s proximity to the Continental Divide, its major landforms, and elevation. In subalpine forests such as the Yankee Hill project area, fires are most likely to occur in years in which La Niña conditions cause regional drought (Sibold and Veblen 2006). 

Dominant winds in the area come from the west and tend to be dry and turbulent. Sustained, high velocity downslope winds (boras and Chinooks) are common starting in fall, peaking in mid-winter, and subsiding in spring. Southwestern and southeastern winds are common in spring and during the monsoons (later summer). Southeastern winds tend to carry large amounts of moisture from the Gulf of Mexico; southwestern flows, occurring only in the summer, bring hot and dry air to eastern portions and lower elevations of the area (Rockwell 1998).
Fuels

Fire spreads primarily on the forest floor, resulting in surface fuels being key drivers of fire behavior. The size, quantity and arrangement of dead and down woody surface fuel contribute to the heat released by fire, flame lengths, spread patterns and rates, and fire brand production. The ability for wildfire to move from the surface into the canopy and spread is directly dependent on surface fuels and the fire behavior they generate. The current range of surface fuel loading varies from one to 16 tons per acre, with quantities greater than 10 tons per acre being the exception.
Canopy fuels in the project area are variable at the stand and landscape scales. Species such as Engelmann spruce, subalpine fir, Douglas-fir, bristlecone pine, and limber pine tend to have robust crowns that often occupy the full length of the bole. Stands dominated with these trees tend to have very low canopy base heights (five feet or lower) and very high canopy bulk densities (0.2 kg/m3 or higher). Canopy fuel conditions in these species would easily support crown fire under most weather conditions. 
Stands dominated by aspen, lodgepole pine, and ponderosa pine tend to have very high canopy base heights (12 feet and higher) and lower canopy bulk densities (0.15 kg/m3). Boles are usually sparsely covered with branches and leaves. These canopy conditions are less likely to support a shift from surface to crown fire, even during extreme weather conditions.
Fire behavior models, which predict what may happen under certain fuel and weather conditions, are often used to simulate possible fire behavior on the ground. Fire behavior models were run for the type of fire that in the project area would pose a substantial problem for suppression resources (problem fire) during initial attack. This type of fire would occur under extreme weather conditions (low fuel moisture, low humidity, moderate to high temperatures and sustained winds). This analysis does not consider effects of the range of types of fire that may occur in the project area, but is based on fire behavior modeling using the characteristics that would be exhibited by a designated problem fire.

Fire behavior modeling was conducted for an area larger than the project area (fireshed). Modeling shows that approximately one-third of the fireshed boundary would support crown fire during extreme weather conditions (99th percentile); over half of the area was deemed unlikely to carry fire. The remaining 10% of the Yankee Hill Fireshed contains surface and canopy fuel conditions that would support a fast moving surface fire during extreme weather conditions.  However, the fire behavior model used for these figures looks only at fire behavior in one cell at a time and does not take into account the movement of fire across the landscape. With an actual wildfire event, it is likely that the project area would support crown fire behavior over a much larger percent of the landscape during extreme weather conditions. Additionally, a surface fire being pushed by wind speeds as high as those in extreme weather conditions would be a seriously dangerous situation regardless of whether crown fire is initiated and sustained during such an event.

Geospatial data of fire history from 1972 to 2004, show a total of 53 fires occurred within the project area, 70 percent of them within 1.5 miles of a community-at-risk as defined by the Federal Register (USDA Forest Service 2004).  Eighty-one percent were human caused, and only 10 (19%) were ignited by lightning. Most of these fires were quickly controlled. 
Environmental Consequences
Direct, Indirect and Cumulative Effects of Alternative A -- No Action

This alternative would not treat any portion of the fuel profile. It would not directly increase surface fuel loads and the arrangement of fuels would not change. Over time, however, surface fuels would continue to naturally accumulate on the forest floor through disturbance processes such as tree death or insect outbreaks. Canopy and ladder fuels would continue to increase. This alternative would exacerbate the potential for an extreme fire to occur since recruitment of fuels would continue. Multi-aged fuel complexes would increase the likelihood that crown fires would initiate and spread. Effects of the extreme fire would be severe, fire management would be difficult to implement, and values (i. e., natural resources, structures, and communities) would continue to be threatened. Under this alternative, emergency response personnel would find it difficult to implement fire management directions for direct control and perimeter control strategies during extreme weather conditions. This alternative would not alter the fuel beds or fire behavior. Therefore, it would not slow rates of spread or lower fireline intensity to provide fire personnel with the advantage during initial attack. In the long term, emergency fire responders would be faced with an even greater challenge in implementing Forest Plan direction for direct attack due to the increased recruitment of fuels. 
Direct and Indirect Effects of Alternative B -- Proposed Action

The effects of treatments proposed under Alternative B would vary depending on weather conditions, fire behavior, ignition location, and the amount and arrangement of live and dead fuels remaining in the stand. Treatments that leave slash on the ground are expected to increase surface fuel loading and result in more continuous surface cover within treatment units. Changes to canopy height would be variable, depending on stand conditions and treatment types. Canopy bulk density would decrease as a result of most treatments. In clearcuts and patchcuts, effects will depend largely on the type of slash treatment used. A variety of slash treatment options are available for all treatment units in this alternative. Slash treatments that remove a greater amount of biomass would reduce surface fuel loads and would be more effective in modifying fire behavior. Machine and hand-built slash piles, once burned, would reduce the amount of slash that is retained in stands and reduce the amount of surface fuels added to the forest floor. These treatments would be expected to lower the intensity and slow the rate of spread of wildfire. Mitigations and design criteria proposed as part of the alternative would limit the amount and distribution of surface fuels. The increase of surface fuels would also be mitigated by the removal of overstory and ladder fuels within some treatment units. 
Despite the use of strategic treatment placement, the magnitude and scale of the project are not great enough to be fully effective at changing fire behavior on a landscape scale basis during extreme weather conditions. During extreme weather conditions, this alternative would yield localized reduced fire behavior effects within treated units, particularly those with lighter surface fuel loads and higher and more open tree canopies. 
Cumulative Effects of Alternative B -- Proposed Action

Wildfire suppression activities for the past 100 years have had a low to moderate impact on fuel accumulations within the project area. The continued suppression of wildfires would result in a steady accumulation of fuels which would exacerbate wildfire behavior by increasing fire severity and intensity. Past patch and clearcut treatments in the project area have resulted in increased fuel loads and continuous horizontal spread of surface fuels, regeneration of seedling, sapling, and pole sized conifers that may serve as ladder fuels to adjacent overstory canopies, and dense regenerating stands with high canopy bulk densities. Areas that were thinned in the past now have fewer trees and reduced canopy bulk densities. Aspen have expanded into some of areas where conifers were cleared or thinned. Vegetation treatments that resulted in decreases in canopy fuels without increasing surface fuels would reduce fire behavior.

Vegetation treatments planned by other land management agencies or conducted by land owners would reduce fire behavior if treatments aim to reduce canopy, ladder, or surface fuels. Vegetation treatments by other land management agencies that aim to reduce fuels and fire behavior would have beneficial reduction in fire behavior if these treatments increase the percent of land treated in the project area or immediately adjacent to the project area. Future treatments in the Yankee Hill project area would move the area toward desired future conditions.

WILDLIFE

Affected Environment
Species Considered and Evaluated 

The complete list of all Federally Threatened, Endangered, and Proposed species, Region 2 sensitive species, and Arapaho and Roosevelt National Forests Management Indicator species were considered in this evaluation. The following list of species (Table 20) was identified as being within the Project Area, or having habitat that occurs within the Project Area.  Any species not listed below will not be discussed further, but a complete listing of all species evaluated can be found in the Wildlife Specialist Report.
Table 20. Summary of species included in project analysis

	Threatened / Endangered Species
	Project  Management Indicator Species
	Sensitive Species

	
	
	Birds
	Mammals
	Amphibians

	Canada lynx

Mexican Spotted Owl


	Bighorn sheep1

Boreal toad1

Elk

Mule deer 

Hairy woodpecker

Golden-crowned kinglet

Pygmy nuthatch 

Mountain bluebird

Warbling vireo

Wilson’s warbler


	American peregrine falcon

American three-toed woodpecker

Flammulated owl

Lewis’ woodpecker

Northern goshawk

Northern harrier

Olive-sided flycatcher
	American marten

Bighorn sheep1
North American wolverine

Townsend’s big-eared bat


	Boreal toad 1
Northern leopard

frog



1 Sensitive species also analyzed as MIS
Federally Listed Proposed, Threatened And Endangered Species
The Yankee Hill Project Area contains potential habitat for two federally listed threatened species; the Mexican spotted owl (MSO) and the Canada lynx.  

Mexican Spotted Owl:  No known nesting Mexican spotted owls are present in the project area and/or surrounding vicinity. However, potential nesting and foraging habitat is present among steep walled canyons with perennial streams and nearby dense and shady forests. Therefore any dense, shady forests up to 6 miles from these areas may provide potential foraging habitat. Treatments in these forests may affect individuals through increased human activity or foraging habitat by opening up the canopy and changing the kind of prey species that occupy the area. Proposed treatments would not affect nesting habitat and are only proposed to treat approximately 4.7% of the forested acres available in the project area.  Because the proposed action is not designed to protect MSO habitat the effects of both alternatives in the event of a wildfire are expected to be similar. Determination: The Yankee Hill project may affect but is not likely to adversely affect the Mexican Spotted Owl and its habitat.

Canada Lynx:  The project area is part of the Boulder and Clear Creek Lynx Analysis Units (LAU).  The Lynx Conservation Assessment and Strategy (LCAS) requires that each LAU maintain at least 10% in denning habitat and that no more than 30% be in an unsuitable condition.  The Boulder and Clear Creek LAU’s meet these requirements. Table 21 displays the habitat breakdown for both the LAU’s and the project area. There are no areas designated as Lynx Linkages within the project area.
Although there have been some lynx radio collar locations mapped near the area, there is no evidence that any lynx have set up more permanent territories. Traditionally, lynx habitat has been broadly mapped based on cover type however, habitat verification and snowshoe hare pellet transects conducted in summers of 2005 and 2006 revealed that in this project area many cover types mapped as lynx habitat were too dry and did not have the understory vegetation necessary to support snowshoe hares, the lynx’s primary prey. Informal consultation was initiated with the U. S. Fish and Wildlife Service in the summer of 2006 and after multiple joint field trips concurrence was reached that the xeric lodgepole pine and other pine dominated habitat types did not have sufficient habitat components to support snowshoe hare or Canada lynx.  

However, existing laws and regulations require that lynx habitat be evaluated based on habitat maps under existing consultation. Therefore, the percent of habitat change derived from existing cover type maps (Table 22) was evaluated for compliance with Forest Standards and Guides and the LCAS.

Table 21. Lynx habitat by LAU and proposed units
	HABITAT
	Clear Creek LAU  Proposed Units
	Units Percent of Capable
	Boulder LAU  Proposed Units
	Units Percent of Capable

	Total Acres
	225* ac
	0.2%
	1,315* ac
	1.7%

	Capable (f+d+o+u)
	185 ac
	0.4%
	1,176 ac
	2.6%

	Suitable (f+d+o)
	151 ac
	0.4%
	1,084 ac
	2.6%

	Foraging 
	151 ac
	0.6%
	1,064 ac
	4.0%

	Denning
	0 ac
	0%
	0 ac
	0.0%

	Unsuitable
	34 ac
	1.6%
	92 ac
	2.7%

	Other lynx habitat
	0 ac
	0%
	20 ac
	0.34%

	Non-habitat
	40 ac
	0.10%
	139 ac
	2.16%

	No data (pvt land)
	
	
	
	


* Not all  mapped acres are expected to be treated due to small exclusions of wet soils, rocks, steep slopes etc.  The numbers presented are the best information currently available.  Acres would be dropped but NOT added as a result of mapping errors.

Table 22. Percent of expected habitat change by LAU
	Boulder LAU
	Baseline before action (acres)
	Number of acres affected* (action)
	Percent of habitat change

	Denning Habitat 
	8,875
	0
	0%

	Winter Forage 
	26,204
	1,064
	4.1%

	Other Foraging Habitat
	5,871
	20
	0.3%


	Clear Creek LAU
	Baseline before action (acres)
	Number of acres affected* (action)
	Percent of habitat change

	Denning Habitat 
	10,009
	0
	0%

	Winter Forage 
	26,222
	151
	0.6%

	Other Foraging Habitat
	3,466
	34
	1.6%


Treatments are expected to degrade current habitat quality on 177 acres of primary foraging habitat. However, design criteria will be implemented that are intended to prevent conversion of this habitat to unsuitable. Degraded habitat is expected to fully recover within 10 to15 years. Furthermore, patch-cuts have been designed to convert dry lodgepole pine with no understory components into primary foraging habitat within 10 years post treatment.  The overall availability of prey species would not be greatly affected by the proposed action given current habitat suitbility and proposed mitigation measures. 

Over the long term (10 to 40 years) a slight increase in the amount and speed of regeneration is expected due to the proposed action. This increase would improve snowshoe hare habitat over what is expected to occur under natural situations. As a result of field work, informal consultation with the U. S. Fish and Wildlife Service, and compliance with all laws, rules and regulations a determination of may affect but is not likely to adversely affect was reached for the Canada lynx and its habitat for the proposed action.  This project is consistent with the recommendations in the LCAS standards and guidelines and is compatible with recommendations in the Lynx Science Report.
Region 2 Sensitive Species
The American marten and North American wolverine are both reclusive carnivores that require large areas of undisturbed high elevation forests. However, these species will also sometimes utilize lodgepole pine and high elevation riparian areas as travel routes. 

The wolverine is a generalist but prefers larger isolated tracts of wilderness forest that can be found to the north and west of the project area. The American marten also prefers northern forests and often focuses on spruce-fir where abundant dead and down logs and moist-mossy understories provide abundant habitat for preferred prey species such as red squirrels and voles.  

The boreal toad and Northern leopard frog both occur in high elevation wetlands, although there are no current or historic records of either of these species occurring in the project area. Unit surveys did not reveal the presence of either species. The olive-sided flycatcher, boreal owl and three-toed woodpecker all occur in higher elevation coniferous forests and are dependent on high snag and down log habitat components. The olive-sided flycatcher focuses on small edges or openings where it uses an isolated snag as a “hawking” or hunting perch to chase insects, but was not found in any of the units. The boreal owl occurs in high elevation spruce-fir, often near wet areas and nests in natural cavities excavated by other species such as woodpeckers. The owl was also not documented, although no species-specific surveys were conducted.  The three-toed woodpecker is also a high elevation spruce-fir species and thrives in insect infested forests or after large wildfires and has been documented in two separate units. 
The Northern goshawk is more of a generalist when it comes to elevation but is often found nesting in larger trees near a small draw or riparian area and often very near small edges and openings. They use cool shady draws for nesting and prey on a variety of bird and mammal species. There were three separate confirmed goshawk territories within the Yankee Hill project area in 2005 and 2006. Project mitigation measures will provide protection of these known nest stands. 
The Townsend’s big-eared bat, pygmy nuthatch, flammulated owl, and Lewis’ woodpecker are more commonly associated with lower elevation ponderosa pine forests which occur in a small band along the southern boundary of the project area. They all depend on snags for roosting, foraging and nesting and are often associated with riparian areas or open water. They pygmy nuthatch was documented in Unit 24, but the other three species have not been documented in the project area or proposed units.   

The American peregrine falcon does not have suitable nesting habitat within the project area but is known to occur along the cliffs of the I-70 corridor to the south of the project area.  Because the species can cover a variety of habitats over a large area while it hunts it has been included in this analysis.  

Arapaho and Roosevelt National Forests Management Indicator Species 
The pygmy nuthatch, hairy woodpecker, golden-crowned kinglet and warbling vireo have all been confirmed breeding throughout the project area and are present in one or more units. The Wilson’s warbler is a riparian obligate species and has been confirmed breeding in 2 units.  Design criteria and mitigation measures for this project are intended to protect riparian habitat, thus reducing impacts to the warbler. The warbling vireo is a bird species that primarily nests in aspen trees. The bird is fairly common and occurs throughout the project area and treatment units. The golden-crowned kinglet is considered an interior forest and spruce-fir obligate. It has been documented in treatment units. The hairy woodpecker is more of a generalist but depends on fires and bark beetle outbreaks for long-term survival.

The mountain bluebird, elk and mule deer are all species that benefit from high amounts of “edge habitat”.  In other words, the interface between forested habitat that they use for hiding and thermal cover, and open meadows with high volumes of shrubs and grasses.  Prime winter, summer and summer concentration areas for elk are found across the entire project area and in multiple units. There are also two areas where elk calving occur although these do not occur in or near any units. Mule deer can be found scattered throughout the area but primary winter habitat occurs mainly in the northeast corner and is impacted by only one unit.   

The southwest portion of the project area is considered core summer habitat for bighorn sheep.  There are no units planned for this area and no project activities will take place near bighorn sheep habitat.

Direct and Indirect Effects of Alternative A, No Action

The No Action Alternative was viewed from both standpoints of conditions remaining relatively unchanged and the possibility of a severe, stand-replacing wildfire.  

There are no direct or indirect effects to any species as a result of no action.  

Cumulative Effects for Alternative A, No Action

The No Action Alternative in the event of a wildfire may cumulatively benefit many species in the long term by allowing more acres to burn which could create snags, increase openings and herbaceous forage and provide a greater variety of forest structural stages. Yet for species that rely on dense, close-canopied or old-growth forests a large wildfire may decrease the amount of available habitat for a significant amount of time.  For other species that utilize open meadows, aspen, lodgepole, and herbaceous forage the long-term effects of a large wildfire would be beneficial.  However, because the proposed action is designed to help mitigate effects of wildfire to the urban interface and not protect species habitat, the effects to species would be the same for both alternatives in the event of a severe wildfire.  

Direct and Indirect effects of Alternative B, the Proposed Action

Of the 22 species analyzed the Proposed Action may affect individuals or would affect individual breeding seasons while implementation is ongoing but there are not enough individual or cumulative effects to have an effect to the species population of 11 species.  No MIS population or habitat trends were changed by the Proposed Action.  

Some direct effects to individuals are expected as a result of tree felling activities, increased human disturbance, and slash disposal. Indirectly, fuels reduction activities within the treatment units could increase diversity of habitat structural stages, and maintain or enhance old-growth stands, but would also reduce canopy cover.  Logs, woody debris and chipping slash would increase. The increase of woody material should benefit some prey species, but can become thick and is expected to increase surface fire intensities and suppress understory regeneration. Thinning activities may interfere or displace foraging activities due to increased traffic and human presence.  Thinning activities could also impact habitat structure for many species. However, the scope and scale of the Yankee Hill project is relatively small and is not designed to stop wildfire, only to reduce the spread and intensity.  The extent, timing, and duration of activities are most likely to influence the level of impact to individual species.

In addition, the project may increase accessibility to off-road vehicles and other forms of recreation by improving existing roads and opening up the tree density, making it easier to navigate across the landscape, potentially increasing hunting pressure and reducing habitat effectiveness.  

Cumulative effects of Alternative B, the Proposed Action
Cumulative effects may include:  continued suppression of fires; human caused ignitions; increased dispersed recreation (especially camping, off-road vehicles, shooting, horseback riding); Outfitter Guide use, past Forest Service vegetation treatments; fuels reduction projects including community protection plans, and defensible space. These efforts would generally reduce canopy fuels, increase surface fuels, increase temporary and permanent roads and trails, and increase openings in localized areas. Reasonably foreseeable actions within the project area include increased residential development on private land, increased recreation use and tourist visitation (leading to more unmanaged use and unauthorized routes), and continued fuels reduction activities by the US Forest Service, the Colorado State Forest Service, and private landowners. Active wildfire suppression can be expected to continue throughout the area. All of these activities would likely resulted in reduction of interior forest and effective habitat, wildlife displacement, changes in habitat use and migration patterns, soil disturbance, native vegetation removal, and modification of hydrology. The overall number of proposed treatment acres is approximately 4.7% of the total project area, contributing an additional 1,602 acres to these effects. Again the extent, timing, and duration of activities are most likely to influence the level of impact to individual species.

Summary of Effects to Habitat

“Effective habitat” is defined as:  “the degree to which habitat is free of human disturbance and available for wildlife to use. Effective habitat is mostly undisturbed land area which is buffered (at least 300 feet in essentially all situations) from regular motorized and non-motorized use of roads and trails (11 more people or vehicle trips per week).”   In addition, outside of management area 3.5 it is a forest plan guideline that “additional open roads and trails should not reduce effective habitat below 50% by geographic area, or further reduce effective habitat in geographic areas that are already at or below 50% on NFS lands.”  According to the Forest Plan, forty seven percent of the Yankee Hill geo-area is considered existing effective habitat and there are currently 2.7 miles of open road per square mile, and 0.1 miles/sq. mile of open trails. Most proposed units contain at least a portion of effective habitat totaling 1,108 acres or 40% of the proposed acres for treatment and 2.5% of the total available effective habitat.
There are no new roads proposed for this project. However, effective habitat may be further reduced within treatment units by re-opening some closed roads and creating temporary roads during implementation. All of these roads are expected be re-closed upon completion of the project ensuring that the Proposed Action will not contribute to moving the road densities outside the sideboards set by the Forest Plan.  In addition, 0.15 miles of unauthorized roads currently in effective habitat will be closed and rehabilitated as a result of the Proposed Action. The No Action Alternative would maintain existing effective habitat. However, in the event of a severe wildfire the No Action alternative may decrease habitat effectiveness by not providing a base for firefighting efforts in the treatment units perhaps increasing the likelihood that new firefighting roads and bulldozer trails would need to be created in previously un-roaded areas.

Another important component of wildlife habitat in the Forest Plan is Interior Forest.  Interior forest is defined as “Areas of relatively dense (40 percent or more crown closure) and large trees (mature or old growth) that are buffered at least 300 feet from temperature, light and humidity , differences of sizable openings, and also from human disturbance of regularly used roads and trails (11 or more people or vehicle trips per week).”  Approximately four percent or 1,463 acres of interior forest are found throughout the geo-area with a total of 167 acres found in proposed units.
Areas of interior forest are found throughout the project area and also in portions of units.   Treatments will likely reduce some of the 167 acres of interior forests found in units by reducing the canopy below 40% and opening temporary roads leaving a minimum of 1,396 acres of interior forest in the Project Area. The No Action Alternative would maintain interior forest.  In the event of a wildfire it is not anticipated that treatments would prevent fire from burning into the untreated portion of the Project Area as the main goal is to protect the urban interface. Therefore, both the proposed action and no action are likely to have the same effect to interior forest in the event of a severe wildfire.

All old-growth habitats in treatment units will be maintained or enhanced as a result of the Proposed Action. By removing ladder fuels and opening up canopy gaps the Proposed Action should help reduce the complete loss of old-growth stands inside treatment units to wildfire. The Proposed Action should also enhance these stands by removing smaller trees that compete with old-growth for water and nutrients. The No Action Alternative would maintain the old-growth stands within the treatment units in their current state, but would leave them more susceptible to loss by bark beetles or wildfire. The Proposed Action is not designed to help protect old growth stands outside of treatment units in the event of a wildfire.  No old-growth lodge-pole or spruce-fir is proposed to be treated.  

Table 23. Summary of determinations (For complete rationales on determinations, see Wildlife Specialist Report)

	Common Name
	Species
	Status

	
	
	
	Proposed Action


	No Action



	Canada lynx
	Lynx canadensis
	Threatened
	NLAA1
	No effect

	Mexican Spotted Owl
	Strix occidentalis lucida
	Threatened
	NLAA1
	No effect

	American three-toed woodpecker
	Picoides dorsalis
	Sensitive
	MAII
	Beneficial Impact

	American peregrine falcon
	Falco peregrinus
	Sensitive
	No impact
	No impact

	Flammulated owl
	Otus flammeolus
	Sensitive
	MAII
	No impact

	Lewis’ woodpecker
	Melanerpes lewis
	Sensitive
	MAII
	Beneficial impact

	Northern goshawk
	Accipiter gentilis
	Sensitive
	MAII
	MAII

	Olive-sided flycatcher
	Contopus borealis
	Sensitive
	MAII
	Beneficial impact

	American marten
	Martes americana
	Sensitive
	MAII
	MAII

	North American wolverine
	Gulo gulo luscus
	Sensitive
	MAII
	Beneficial impact

	Townsend’s big-eared bat
	Plecotus townsendii
	Sensitive
	MAII
	MAII

	Boreal toad
	Bufo boreas boreas
	Sensitive and Project MIS
	MAII

     No change3
	MAII

     No change

	Northern leopard frog
	Rana pipiens
	Sensitive
	No impact
	No impact

	Bighorn sheep
	Ovis canadensis
	Sensitive and Project MIS
	No impact

     No change3
	No impact

     May increase

	Elk
	Cervus elaphus
	Project MIS
	No change
	May increase

	Mule deer
	Odocoileus hemionus
	Project MIS
	No change
	May increase

	Golden-crowned kinglet
	Regulus satrapa
	Project MIS
	No change
	May decrease

	Hairy woodpecker
	Picoides villosus
	Project MIS
	No change
	May increase

	Mountain bluebird
	Sialia currucoides
	Project MIS
	No change
	May increase

	Pygmy nuthatch
	Sitta pygmaea
	Project MIS
	No change
	May increase

	Warbling vireo
	Vireo gilvus
	Project MIS
	No change
	May increase

	Wilson’s warbler
	Wilsonia pusilla
	Project MIS
	No change
	May decrease


¹
May affect, not likely to adversely affect (NLAA)

²
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.

³ 
No change to ARP MIS populations but habitat changes vary by species (see specialist report for details).

Forest Plan Standards and Guides:  All Forest Plan Standards and Guides relating to wildlife or wildlife habitat would be met by implementing the design criteria and mitigation measures established for this project. 

SHORT-TERM USES AND LONG-TERM PRODUCTIVITY______

The National Environmental Policy Act of 1969 (NEPA) requires consideration of “the

relationship between short-term uses of man’s environment and the maintenance and enhancement of long-term productivity” (40 CFR 1502.16). As declared by Congress, this includes using “all practicable means and measures, including financial and technical assistance, in a manner calculated to foster and promote the general welfare, to create and maintain conditions under which man and nature can exist in productive harmony, and fulfill the social, economic, and other requirements of present and future generations of Americans” (NEPA, sec. 101[a]).
The action alternative is expected to implement ground-disturbing activities through

mechanical thinning, mastication, hand thinning, slash pile burning, roadwork, and other activities associated with fuel treatments. Such activities would produce short-term effects on soil, water quality, and wildlife habitat as described in the Environmental Consequences section for each resource analyzed. Proposed activities could result in a decrease in long-term soil productivity for areas of detrimentally disturbed soils. Stream channel conditions, water quality, and aquatic species habitat would be protected and would not be adversely impacted over the long term by proposed activities. Unless adequately mitigated by pre- and post-implementation treatment, invasive plant species could spread into disturbed areas and contribute to a decrease in long-term productivity of botany, wildlife, and vegetation resources.
POTENTIAL CONFLICTS WITH PLANS AND POLICIES OF OTHER JURISDICTIONS_______________________________
The No Action and Proposed Action alternatives would be consistent with other federal, state, regional, or local land use plans, policies, and controls within the Yankee Hill project area.   

Heritage

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.

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.

The Proposed Action Alternative would comply with the Clean Water Act and Colorado State Water Quality Control Commission standards.  This alternative would incorporate reasonable Soil and Water Conservation Practices, avoid channel degradation, and comply with the Forest Plan.

Air Quality

The slash treatments under the Proposed Action Alternative have the greatest potential to affect local air quality. This activity would be conducted in accordance with the State of Colorado Memorandum of Understanding and the EPA National Ambient Air Quality Standards.  Potential conflicts occasionally exist between the National Forest concerns for meeting land management goals and the emissions limits for clean air.

UNAVOIDABLE ADVERSE EFFECTS _____________________
Design criteria, mitigation measures, and Watershed Conservation Practices would be applied to minimize potential adverse impacts on resources in the project area. However, some unavoidable adverse effects may result. The invasion and spread of weeds in the project area is one of the most likely effects associated with the Proposed Action. There may be some unavoidable adverse effects on native vegetation that could be displaced as weeds spread. The effectiveness of the design criteria and mitigation measures on noxious weed spread would be monitored. The extent of detrimental soil compaction in the project area would increase due to mechanical harvest operations. Implementation of design criteria and mitigation measures would help reduce the amount of detrimental compaction. Treatment activities may lead to increased surface runoff and sedimentation. Implementation of Watershed Conservation Practices would help reduce the amount of erosion and sedimentation.

Smoke may affect air quality to some degree while slash pile burning activities occur. Prescribed fire activities would be accomplished with an approved smoke management plan.

Some unavoidable adverse effects to wildlife may result during project activities, including immediate changes in habitat conditions and disturbance/harassment of individuals and possibly direct mortality. It is assumed in this analysis that the action alternative would be implemented as proposed, in compliance with all rules and regulations governing land management activities, including the use of Limited Operating Periods. Direct disturbance, including mortality to individuals addressed in this document, would be highly unlikely due to survey efforts, incorporation of Limited Operating Periods, where appropriate, and implementation of Forest Plan standards and guidelines. In addition to habitat modification and related effects on Management Indicator Species (MIS), direct effects on MIS and nesting birds could occur as a result of tree removal, mastication, and prescribed burning. These activities have the potential to kill young-of the-year birds in the nest that cannot fly and species confined to den sites, such as gray squirrels. Increased road use resulting from project implementation could result in increased road kills of various animals. It is recognized that the proposed project, when implemented during the breeding season (April-September) could directly impact nesting birds. Increasing visitor use and activities in the project area would provide lower habitat effectiveness, security and increased vulnerability for larger animals such as elk or northern goshawks. The Proposed Action and No Action alternatives would have an effect on the cover/forage relationships in the project area. Successional vegetation conditions would change over time to provide a variety of habitat stages.  

There is no assurance that every cultural resource site or sensitive plant species would be located in advance of all planned management activities.  Some ground-disturbing activity may affect undiscovered historic or prehistoric sites or botany resources.  According to design criteria and mitigation measures, sites discovered in this manner would be protected from further disturbance. 

The introduction of vegetation management units would add line, form, color, and texture to the landscape. Although effects to visual quality are expected to be minimal from established viewpoints, the effects cannot be analyzed from all viewpoints in the landscape. Treatment areas would appear different depending on the view. Where treatment is applied, recreation visitors may see a modified forest in the foreground, middleground, and/or background distance zones as viewed from viewpoints not identified in the analysis. 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES________________________________________
Irreversible commitments of resources are those that cannot be regained, such as the extinction of a species or the removal of mined ore. Irretrievable commitments are those that are lost for a period of time, such as the temporary loss of timber productivity in forested areas that are kept clear for use as a power line right-of-way or road.

Surface fuels removal by burning or transport from the site would be an irretrievable effect. Coarse woody debris would be recruited over time via recruitment from existing snags and future tree mortality. Mortality of residual trees from scorch due to pile burning may result in another irretrievable effect.

The impact of prescribed burning and road dust would have temporary seasonal impacts on the air quality in the Proposed Action. Reduction of air quality would constitute a short-term irretrievable resource impact.

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

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

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

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 December, 2006. 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.

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

To meet the goals of Executive Order 11988, the project must not significantly increase flood hazards and must preserve the resource values of floodplains.  To meet the goals of Executive Order 11990, the project must preserve the resource values of wetlands.  Both floodplain and wetland values are preserved by this project, meeting the intent of the executive orders and through the implementation of the Watershed Conservation Practices design criteria.

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 Proposed Action 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).

The action alternative would not 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 Yankee Hill Fuel Treatment Project and is located in the Project File.

CONSULTATION AND COORDINATION _______________
The Forest Service contacted, consulted, or collaborated with the following organizations, Federal, State, and local agencies, and tribes during the development of this environmental assessment.
Project Team Members
The following individuals served as interdisciplinary team members who conducted the environment analysis and prepared reports that support this Environmental Assessment.
	Name
	Title
	Responsibility

	Daniel Lovato
	District Ranger
	Responsible Official

	Mark Martin
	Planning Team Leader
	Project oversight

	Kathy Carsey
	Botanist
	Project Lead, Writer/Editor, Plant inventory and analysis, Invasive plant assessment, Biological Evaluation

	Kevin Zimlinghaus
	Silviculturist
	Vegetation and economic analyses, Unit prescriptions, 

	Lara Duran
	Fuels Specialist
	Fuel inventory and analysis, Air quality analysis

	Deanna Williams
	Wildlife Biologist
	Biological Assessment, Biological Evaluation

	Terry Savery
	Hydrologist
	Water resources analysis

	Eric Schroder
	Soil Scientist
	Soil inventory and analysis

	Lori Bell
	Realty Specialist
	Ownership, right-of-way, landline locations

	Bill Janowsky
	Fish Biologist
	Fish and habitat inventory and analysis

	Nancy Fricke
	GIS Specialist
	Data analysis and maps

	Patti Turecek
	Recreation Specialist
	Recreation analysis

	Kevin Colby
	Landscape Architect
	Scenery analysis and design

	Mark Faughn
	GIS Specialist
	Maps

	Laura Pramuk
	Public Affairs Specialist
	Public meetings, public information

	Paul Alford
	Archaeologist
	Cultural heritage resource inventory and analysis

	Cheryl Kramer
	Engineering Technician
	Road inventory and analysis, Roads Analysis Process


FEDERAL, STATE, AND LOCAL AGENCIES:

Colorado State Forest Service






State of Colorado Historical Preservation


Colorado Division of Wildlife

U.S. Fish and Wildlife Service
Clear Creek County Office of Emergency Management

Gilpin County Office of Community Development & Planning

High Country FPD

Gilpin County Sheriff

Central City Fire Dept.

Colorado Sierra FPD

Black Hawk Fire Dept.

Clear County Commissioners

Gilpin County Commissioners

TRIBES:

Cheyenne and Arapaho Tribes of Oklahoma

Northern Arapaho Tribe


Northern Ute Tribe

Northern Cheyenne Tribe


Southern Ute Tribe
OTHERS:

Colorado Congressional Delegation



Off-Road/OHV Organizations
Mill Creek Park Homeowners Association

Mill Creek Park Water & Improvement Association

Missouri Lakes Property Owners Association

St. Mary’s – Alice Property Owners Association

Fall River Road Homeowners Association

Colorado Wild

Southern Rockies Conservation Association

Clear Creek Watershed Foundation

York Gulch Landowners Association

Gilpin/Clear Creek Homeowners Association
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Appendix A – Design Criteria


Botany

1. Consult a Forest Service botanist for site rehabilitation plantings and seed mixes to maximize use of native plants and minimize the risk of nonnative species invasion.  Site rehabilitation may include revegetation and/or mulching, depending on site conditions.
2. Ground disturbance and removal of understory vegetation (herbaceous, non-woody species) within aspen stands would be avoided to the maximum extent possible.  To avoid compaction, fuels reduction activities in aspen stands would not be conducted when soils are wet.

Fuels
· Implement a combination of slash treatments in the preferred order (most to least favorable) to the extent possible for generated slash beyond the limits described in the project mitigation measures: 

· whole tree removal

· whole bole removal pile and burn limbs

· pile and burn hand, cull or machine pile

· combination of treatments

· lop and scatter boles pile and burn limbs

· chip

· lop and scatter

· masticate

· For treatment units within 0.5 miles of a community-at-risk, up to 25% of the ground may be covered with slash. For units farther than 0.5 miles from a community-at-risk, up to 50% of the ground may be covered with slash. Modifications to this and other slash mitigations may be recommended upon consultation with the Fuels Specialist, Soil Scientist, Wildlife Biologist, Botanists, or Landscape Architect. 

· Slash piles would be located a minimum distance of 2 feet from other slash treatments.

· Landing piles would be located a minimum distance of 5 feet from other slash treatments
Cultural Heritage

1. In Unit 7, there would be no treatments within 50 feet of the known historical site.  The project archaeologist would flag the area to be avoided by project activities.

2. If previously undiscovered cultural sites are encountered during the course of treatment, the operator or hand crew would stop treatment and contact the Contract Administrator, who would then contact the Archaeologist to review the site.  The Archaeologist would consult with the SHPO to determine the course of action to be taken.  If affected properties are discovered after treatment, the Forest Service would document any damage and consult the appropriate SHPO and Council pursuant to 800.13(b).

Hydrology
1. Manage land treatments to conserve site moisture and to protect long-term stream health from damage by increased runoff. 
2. Manage land treatments to maintain enough organic ground cover in each activity area to prevent harmful increased runoff.
3. In the water influence zone (WIZ) next to perennial and intermittent streams, lakes, and wetlands, allow only those actions that maintain or improve long-term stream health and riparian ecosystem condition.  This is in the minimum 100 ft. buffer on each side of the stream. 
4. Design and construct all stream crossings and other instream structures to provide for passage of flow and sediment, withstand expected flood flows, and allow free movement of resident aquatic life. 
5. Conduct actions so that stream pattern, geometry, and habitats maintain or improve long-term stream health.  
6. Maintain long-term ground cover, soil structure, water budgets, and flow patterns of wetlands to sustain their ecological function.
7. Limit roads and other disturbed sites to the minimum feasible number, width, and total length consistent with the purpose of specific operations, local topography, and climate.
8. Construct roads and other disturbed sites to minimize sediment discharge into streams, lakes, and wetlands.
9. Stabilize and maintain roads and other disturbed sites during and after construction to control erosion.
10. Apply chemicals using methods that minimize risk of entry to surface and ground water.
Invasive Plants

1. Comply with the Guide to Noxious Weed Prevention Practices (USDA 2001) and the Arapaho and Roosevelt National Forests and Pawnee National Grassland Noxious Weed Management Plan (USDA 2003).
2. Require contractor, cooperator, and Forest Service equipment (not including service trucks that remain on roadways) to be clean, i.e. free of mud, dirt, and plant parts, prior to entering National Forest System lands.
3. The weed crew will treat occurrences of priority weeds in units 20, 25, and 52 prior to implementation.  They will treat as many occurrences as possible of lower priority weeds in units 16, 24, 25, 47 and 52 and outside treatment units. The District weed crew will flag weed occurrences to be avoided during project implementation.  
4. Coordinate with District Weed Coordinator to locate landings, staging areas, and other areas of severe soil disturbance to best reduce the risk of the spread of invasive plants particularly in high risk units: 20, 25 and 52. 
5. As soon as possible after slash treatments are complete, reclaim temporary roads, skid roads, fire lines, and other disturbances by a combination of covering them with slash, raking in dirt and duff from adjacent areas, and reseeding as needed. 

Recreation 

1. Apply reduced-treatment buffers at least 25 feet wide along high-use recreation routes to minimize the potential for the creation of user created roads and trails in treatment units.  

2. Warning signs would be posted along road ways and forest access points to notify forest visitors and residents of current thinning and burning activities occurring within the immediate area, especially near Cold Springs, Columbine and Pickle Gulch campgrounds, and the Cold Springs Summer Home Group.
3. In all treatment units, mechanical operations would not be conducted on 3-day holiday weekends such as Memorial Day and Labor Day or on the 4th of July if it falls on a weekday.  

4. In units immediately surrounding Columbine, Cold Springs and Pickle Gulch campgrounds (units 15, 16, 20, and 61), there would be no skidding (unless done over snow) and there would be no mechanical or manual operations from May 15 through the Labor Day weekend. At other times, when campgrounds are open, there would be no operations (mechanical or manual) from 7:00pm to 8:00 am.
5. Contractor would be responsible for all damage resulting from operations, including damage to: campsite furnishings, roads, gates, spurs, pads, waterline, signage, buildings, and any damage that causes drainage problems.

6. No activity slash would be left in the immediate campground areas (units 15, 16, 20, and 61) or within 50 feet of the campgrounds, excluding wood chips.

7. Skidding on the Cold Springs Trail #92 in Unit 20 is prohibited. Rehabilitate any impacted areas along the trail after fuel reduction treatment operations to pre-treatment conditions. 
8. If treatments are occurring during winter, do not restrict access to Pickle Gulch Christmas tree cutting area, units 15 and 16. No cutting (other than Christmas tree cutting) would occur in units 15 and 16 on weekends from Nov. 20th to Dec. 25th.  

Scenery

1. Any reconstruction of existing roads or construction of temporary roads would subscribe to the following criteria:  

· Roads would not go down the fall line or in swale bottoms.  

· The running slope would be the minimum necessary, but in no case would it be more than 8% slope (Roads can be 15% maximum for 100’, but such road sections need to be scarified with provision for adequate drainage when project is complete). 

· The alignment would be curvilinear.  

· The widths and turning radii would be the minimum for the design vehicle.  

· The cuts and fills would be 5 feet maximum each and slopes would be 2:1 maximum. 

2. All roads not planned for future public use, but needed for administrative purposes would be closed effectively. When no future use of any kind is anticipated, roads would be rehabilitated.  As determined by Recreation and Landscape Architect input, closures would be with plantings, logs and/or barrier rocks of various sizes and grouped in ‘natural’ appearing arrangements and 1/3-1/2 buried if possible. Consult with project Botanist if plantings will be used.

3. Reserve areas would be used to scallop and feather where a ‘natural’ appearing edge cannot be obtained.  Natural edges may include a rock outcropping, meadow, water body or different vegetation type, or vegetation with a markedly different structure. This is especially important where the boundaries are linear such as along roads or property boundaries. The following measures would be applied to corridors within 132 feet of roads or when topography restricts visibility, whichever is less, along the Mill Creek, Fall River roads and SH 119 and along approach roads and in the recreation areas of Columbine Campground, Cold Springs Campground and Pickle Gulch Group Campground.

· Flush cut stumps. All stumps would be cut as close to the ground as possible.  Extenuating circumstances may occasionally result in a higher stump.

· Landings and slash piles would be located out of sensitive views where possible as determined by the Landscape Architect and the COR.  
· Most piles would be burned within three years. 
· Painted side on trees would be opposite from that of the viewer, except where policy dictates otherwise. 

Soils

1. Retain large downed wood and slash within maximum and minimum thresholds outlined in the slash disposal/retention design criteria for this project.  This helps achieve objectives stated in watershed conservation practices 11.1 (5), 11.2 (6) 14.1 (13) of the Watershed Conservation Practices Handbook (FSH 2509-25). 

2. If machine piling of slash is done off landings, conduct piling to leave topsoil in place and to avoid displacement of topsoil.  Machinery that lifts and places material into burn piles is recommended over machinery that pushes or drags material into burn piles.  This helps achieve objectives stated in watershed conservation practices 11.1 (5), 11.2 (6), 13.1 (9),14.1 (13) and 14.2 (14) of the Watershed Conservation Practices Handbook (FSH 2509-25).

3. Retain fine logging slash (less than 3” in diameter) in patch cuts to provide material for nutrient cycling, not to exceed 10 tons/acre.  Retain large downed wood and slash within maximum and minimum thresholds outlined in the fuels mitigation measures section of this document. 
4. Designate skid-trails and landings prior to treatment and reuse existing skid-trails as much as practicable to minimize new disturbance.  

5. Operate heavy equipment only when soil moisture in the upper 6 inches is below the plastic limit (a ball can be formed in the fist that holds together on gentle tossing or shaking) OR protected by  at least one foot of packed snow or two inches of frozen soil.  
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Appendix B- Actions considered in cumulative effects analyses



	ACTION
	PAST
	PRESENT
	FUTURE

	FOREST SERVICE ACTIONS

	Fuels/Timber harvest
	1139 acres
	
	

	Road construction
	
	
	

	Road management
	X
	X
	X

	Trail maintenance or construction
	X
	X
	X

	Grazing permits
	Fall River Allotment, Closed
	
	

	
	Central City Allotment, Vacant
	
	

	
	Gilpin Allotment, Vacant
	
	

	Campground/picnic area maintenance
	Pickle Gulch, Columbine, Cold Springs
	X
	X

	Special use permits
	South Clear Creek Master Power Line
	
	

	
	Water transmission line permits, held by Central City and a Water improvement Association.
	
	

	
	Reservoir permits, held by Central City and Agric. Ditch and Reservoir Company.


	
	

	
	Recreation Residence permits,T2S R73W sections 21 and 25. 
	
	

	
	Outfitter guides and other recreation permittees (7)
	
	

	Acquisition and consolidation of NFS lands
	X
	X
	X

	Trailhead construction for the Continental Divide Trail
	
	
	X

	Travel management planning
	X
	X
	X

	Wildlife projects
	X
	X
	X

	ACTIONS (PUBLIC, PRIVATE, AND NATURAL) ON ALL FOREST SERVICE LANDS 

	Defensible space treatment
	X
	X
	X

	Mining
	1426 closed mining claims and 178 active mining claims within the Yankee Hill project area.
	178 active claims
	X

	Dispersed Recreation 
	Hunting, firewood gathering, hiking, camping, cross-country skiing, snowmobile, ATV, fishing, Christmas tree removal, mountain biking, target shooting
	X
	X

	Noxious weed control
	X
	X
	X

	Plant community succession
	X
	X
	X

	Private land/road development
	X
	X
	X

	Fire suppression
	X
	X
	X

	Insect infestations
	X
	X
	X

	Urban Front Country Initiative – Dispersed recreation planning
	
	X
	X

	Water diversion
	X
	X
	X

	Moffat Tunnel railroad construction
	X
	X
	

	Chemical and mechanical treatment of insect infestations
	X
	X
	X

	Continental Divide Trailhead construction
	
	
	X
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Appendix C- Glossary



Airshed - A geographical area that shares a mass of air as the result of topographic, climatic and meteorological features.

Anthropic – Impacts from humans or effects influenced by humans.

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.

Colluvial - A loose deposit of rock debris accumulated through the action of gravity at the base of a cliff or slope.
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.

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.

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 Frequency- The re-occurrence of fire in a given area over time.  Also known as “Fire Return Interval”.

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.

Hydrophobic – Not dissolving in, absorbing or mixing easily with water.  In this case soil resources. 

Hydrophobicity - Formation of water repellent layer in the soil following combustion of plant materials.

Interstitial Spaces – Spaces in between the pores or in between the sediment and gravels within the streambed.
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 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 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.
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”.

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.

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.

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.  

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.

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.

Volatilization – To pass off in vapor form.

� SIOs adopted in LRMP are long term (20 years plus)


� Existing Scenic Integrity





