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Summary

A project on the Lincoln National Forest, Sacramento Ranger District has been proposed to treat approximately 6,000 acres with trees killed by insect caused defoliation. The western portion of the Sacramento Mountains has experienced successive years of defoliating insect outbreaks since 2002. Most recently, there have been two successive years of defoliation by an infestation of a winter conifer-feeding species, Nepytia janetae. A total of approximately 14,500 acres with defoliation damage have been mapped on the Sacramento Ranger District. Areas of defoliation occur in the vicinity of the Village of Cloudcroft, New Mexico and also to the south in the vicinity of Sacramento Mountain Lookout. Approximately 1,900 acres of defoliation surround the Village of Cloudcroft and the remaining areas are to the south, near Sacramento Mountain Lookout  
The purpose of the proposed action is to decrease fuel loading, provide for public safety and salvage merchantable forest products available as a result of insect caused tree mortality. In addition the proposed action would reforest areas with high levels of mortality that are not expected to reforest naturally due to a lack of seed source.

Salvage harvest operations would utilize conventional, ground based harvest equipment such as rubber tired skidders and would utilize existing system and non-system roads. Most of the road system needed to access harvest operations is already in place, but short temporary roads would be needed to access landings for many units. Following harvest temporary roads would be closed and rehabilitated, and system roads would return to pre-existing conditions consistent with established road management prescriptions.

Hazard trees adjacent to utility lines, roads, and trails would be treated to minimize the problems they may cause such as utility interruptions, down utility lines, blocked roads, and human safety risk.

Salvage harvest, fuels reduction and hazard tree treatment would begin in the summer of 2008. Harvest operations would take place over 3-5 years due to the expected delayed tree mortality. Units with the greatest mortality would have precedence for implementation.

This EA presents the results of an analysis of the direct, indirect, and cumulative environmental consequences of the proposed action and no action. 
Chapter 1 – Purpose and Need

Document Structure 

The Forest Service has prepared this Environmental Assessment in compliance with the National Environmental Policy Act (NEPA) and other relevant federal and state laws and regulations. This Environmental Assessment discloses the direct, indirect, and cumulative environmental impacts that would result from the proposed action and alternatives. The document is organized into four parts:

· Purpose and Need: Chapter 1 includes information on the history of the project, the purpose and need for the project, and the proposal for achieving that purpose and need. The section includes information on the history of the project proposal, the purpose of and need for the project, and the proposal for achieving that purpose and need. This section also details how the Forest Service informed the public of the proposal and how the public responded. 
· Comparison of Alternatives, including the Proposed Action:  This section provides a more detailed description of the agency’s proposed action as well as alternative methods for achieving the stated purpose. These alternatives were developed based on significant issues raised by the public and other agencies. This discussion also includes possible mitigation measures. Finally, this section provides a summary table of the environmental consequences associated with each alternative. 
· Environmental Consequences: This section describes the environmental effects of implementing the proposed action and other alternatives. The effects of the No Action Alternative provide a baseline for evaluation and comparison of the Revised Proposed Action. 

· Agencies and Persons Consulted: This section provides a list of preparers and agencies consulted during the development of the environmental assessment. 

· Appendices: The appendices provide more detailed information to support the analyses presented in the environmental assessment.

Background

The western portion of the Sacramento Mountains has experienced successive years of defoliating insect outbreaks since 2002. Most recently, there have been two successive years of defoliation by an infestation of a winter conifer-feeding species, Nepytia janetae. Aerial surveys by Southwestern Forest Health Staff in June and August 2006 found approximately 6,000 acres of National Forest System (NFS) lands affected by Nepytia janetae. Aerial surveys in April and July 2007 found approximately 8,500 additional affected acres. Combined with the 2006 survey results, a total of approximately 14,500 acres with defoliation damage have been mapped on the Sacramento Ranger District. Areas of defoliation occur in the vicinity of the Village of Cloudcroft, New Mexico and also to the south in the vicinity of Sacramento Mountain Lookout. Approximately 1,900 acres of defoliation surround the Village of Cloudcroft and the remaining areas are to the south, near Sacramento Mountain Lookout.
Defoliation was first detected during aerial surveys by Forest Health staff in 2002. Four insect species are causing the defoliation: tussock moth, spruce budworm, New Mexico fir looper, and looper species Nepytia janetae. Early outbreak defoliation was mainly due to the Douglas-Fir tussock moth and the New Mexico fir looper. The western spruce budworm and Nepytia janetae are now feeding on tree foliage with defoliation over the winter of 2006-2007 largely attributed to Nepytia janetae. Nepytia janetae, a geometrid moth defoliator, is unique because its caterpillar stages actively feed on needles from September through May. As a result, trees are vulnerable to defoliators for the entire year rather than a seasonal basis. 

Nepytia janetae larvae feeding on trees do not ingest the entire needle; however the feeding damage usually kills the needle, resulting in dead, brown foliage. Defoliation over one growing season may not kill a tree and damage trees may sprout new foliage the following spring, however complete and successive years of defoliation will likely result in tree mortality. 
Dense, multi-storied mixed conifer stands provide suitable habitat for defoliator population buildup and spread. Drought conditions since 1996 and recent mild winters have probably contributed to the recent build-up of defoliator populations.

Extensive forest stands have been defoliated and few conifer trees with green needles remain. The defoliators are primarily affecting Douglas-fir and white fir, but white pine, Englemann spruce, and ponderosa pine are also affected. All ages and sizes of conifer trees are affected.

Purpose and Need for Action

The purpose of the proposed action is to decrease fuel loading, provide for public safety, and salvage merchantable dead timber brought about by insect caused tree mortality. In addition the proposed action would reforest areas with high levels of mortality that are not expected to reforest naturally due to a lack of seed source.
Insect caused defoliation is affecting approximately 14,500 acres of forest on the Sacramento Ranger District. Large areas of forest in the vicinity of the Village of Cloudcroft and the Cloudcroft Recreation Area have been defoliated. While defoliated trees without damage to the leaf buds have the potential to survive and produce new needles, trees that experience repeated and complete defoliation usually die. Once trees are stressed from defoliation there may be other causes of mortality such as bark beetle infestation. Tree mortality in the Fall of 2007 averaged approximately 15 percent of existing overstory trees; however mortality within 3 to 5 years is expected to average 50 percent of overstory trees. Mortality will likely be variable ranging from 25 percent in areas of low defoliation to 75 percent in areas of severe defoliation. 
Within 20-30 years of mortality most trees should fall, creating large areas of continuous heavy fuel loading that make fire suppression difficult. The buildup of fuels is of particular concern in proximity to the Village of Cloudcroft, private lands, and 14 National Forest campgrounds and recreation sites. There is a need to reduce fuel loads by treating the dead trees.

In addition, there are stands of dead trees directly adjacent to the Sunspot Highway that will become hazardous, with trees potentially falling on the road. A blocked road could be inconvenient or cause serious accidents. There is a need to remove concentrations of dead trees adjacent to the highway to provide for public safety.

Dead trees over 9 inches in diameter at breast height (dbh) have value as merchantable sawtimber and can be removed through commercial salvage harvest. This would reduce fuel loading by removing dead timber and treating the slash from the limbs and tree tops. It would also increase public safety on the Sunspot Highway. In addition, commercial salvage would help meet Forest Plan objectives for sawtimber harvest volume.

Prompt natural reforestation of the affected areas may not occur due to a lack of seed-source, especially for species with heavy seed, such as southwestern white pine and ponderosa pine, which is not spread by wind to a great extent. A forest landscape with high levels of mortality is also not aesthetically appealing to most forest visitors. It is desirable to return the area to a forested condition as quickly as possible. Receipts from sales of the timber could be used along with appropriated funds to reforest the area by planting seedlings.
Proposed Action

The Sacramento Ranger District is proposing to salvage harvest approximately 6,000 acres of insect killed trees through commercial timber sales to reduce fuel loads. Salvage harvest would focus on dead trees of commercial size, 9 inches dbh or greater. Trees that have no green needles and no new spring growth would be considered dead. Insect damaged trees with live foliage remaining would remain standing. Due to the extent and intensity of the defoliation, trees with any chance of survival have high value as a seed source for reforestation in addition to other resource values such as wildlife, and aesthetics. Trees with a small amount of remaining foliage would be retained even though they are likely to die within a few years due to the stress of defoliation or from bark beetle infestation.

Harvest operations would utilize conventional, ground based harvest equipment such as rubber tired skidders and would utilize existing system and non-system roads. Most of the road system needed to access harvest operations is already in place, but short temporary roads would be needed to access landings for many units. Following harvest temporary roads would be closed and system roads would return to pre-existing conditions consistent with established road management prescriptions.

Salvage harvest and hazard tree treatment would begin in the summer of 2008. Harvest operations would take place over 3-5 years due to delayed tree mortality. Units with the greatest mortality would have precedence for implementation. 
Slash resulting from harvest operations would be piled and burned at central landings, or piled and ground into chips or chunks, and spread across the forest floor. Piling and chipping is proposed for harvest units in the vicinity of Cloudcroft and the Cloudcroft Recreation Area. Grinding and chipping the slash would eliminate pile burning and the resulting smoke. Some areas with concentrations of small, dead trees (less than 9 inches diameter) may be grapple piled to reduce fuel loading, depending on the amount and proximity of areas at risk from fire.

Following harvest and fuel treatments, reforestation is planned. Reforestation surveys would be conducted following harvest and areas lacking sufficient natural regeneration would be planted with native species suitable for the site.
Dead standing hazard trees would be removed along approximately 2 miles of the Sunspot Highway. There are concentrations of defoliated trees adjacent to the Sunspot Highway that could fall on the roadway. Some of these areas are inaccessible for normal commercial timber harvest operations. Dead trees likely to fall on the highway would be cut and removed in a controlled manner. Standard highway safety procedures would be followed while crews fell and remove the hazardous trees. Vehicle traffic would be controlled to provide safety during these operations.

Proposed treatment would follow all Lincoln National Forest Land Management Plan standards and guidelines. These standards and guidelines include retention of snags and down wood for wildlife. The proposed actions are consistent with Lincoln National Forest Direction.
Decision Framework
The Forest Supervisor of the Lincoln National Forest is the Responsible Official for this decision in accordance with direction in the Environmental Policy and Procedures FSM 1950.41. The decision to be made is whether to implement the proposed action or to take no action at this time. 
Forest Plan Direction 
This project is guided by management direction found in the Lincoln National Forest Land and Resource Management Plan (LRMP). The proposed action would contribute to LRMP goals to manage suitable timber land to provide a sustained yield of quality timber, minimize impacts of insects and disease on resources, and protect life, property and resources from wildfire (USDA Forest Service, 1986. pages 11, 12). The results of the proposed action would also contribute to LRMP objectives for sawtimber and fuel treatments (USDA Forest Service, 1986. page 217). The proposed actions are consistent with the LRMP and would follow all standards and guidelines (USDA Forest Service, 1986. pages 28-55).

The project area encompasses portions of 7 management areas identified in the LRMP:  
· Management Areas 2H – Upper James, 2F- Mountain Park, and 2E – Upper Penasco. Primary management emphasis is on developed and dispersed recreation, wildlife habitat and timber (USDA Forest Service, 1986. pages 95-101, 107-110). 

· Management Areas 2D - Sacramento River, 2G - Silver Spring, and 4J- Upper Aqua Chiquita. Primary management emphasis is on wildlife habitat and timber (USDA Forest Service, 1986. pages 91-94, 104-106, 132-134).
· Management Area 2B – Alamo. Primary management emphasis is on range management (USDA Forest Service, 1986. pages 86-88).
Public Involvement

The Sacramento Mountains Defoliation Project was first listed in the Lincoln National Forest Schedule of Proposed Actions on April 1st, 2007. The Lincoln National Forest issued a press release requesting public comments on the project on August 9th 2007. A news article announcing the comment period was published in the Alamogordo Daily News on August 9th 2007. The Forest Supervisor issued a letter requesting comments on August 10th 2007. The letter was mailed to 50 individuals and organizations. Responses were received from 7 individuals and organizations. 
Public scoping is integral to the environmental analysis process. Comments in response to scoping are used to determine the range of actions, alternatives, and impacts to be considered in an analysis. Issues are points of discussion, dispute, or debate about the environmental effects of the proposed actions. Using the comments from the public, other agencies, and the organization, the IDT and District Ranger identified two significant issues. Three issues were considered but eliminated from detailed analysis. 
Using the comments from the public, other agencies, and tribes, the interdisciplinary team developed a list of issues to address. 
Issues

The Forest Service separated the issues into two groups: significant and non-significant issues. Significant issues were defined as those directly or indirectly caused by implementing the proposed action. Non-significant issues were identified as those: 1) outside the scope of the proposed action; 2) already decided by law, regulation, Forest Plan, or other higher level decision; 3) irrelevant to the decision to be made; or 4) conjectural and not supported by scientific or factual evidence. The Council for Environmental Quality (CEQ) NEPA regulations require this delineation in Sec. 1501.7, “…identify and eliminate from detailed study the issues which are not significant or which have been covered by prior environmental review (Sec. 1506.3)…” A list of non-significant issues and reasons regarding their categorization as non-significant may be found in the project record.

Significant Issues

As for significant issues, the Forest Service identified two topics raised during scoping. These issues include:

· Additional Defoliation: The area affected by defoliation has increased since the proposed action was developed in June, 2007. Additional areas of defoliation suitable for tractor logging should be treated.
Issue Disposition:  The proposed action will be revised to include additional areas of defoliation suitable for tractor logging (terrain with less than 40 percent slope).
· Additional Hazard Trees:  There has been defoliation of trees along power lines, roads and trail corridors and these trees pose a safety hazard. The project should consider treating these hazard trees in addition to the 2 miles of hazard treatment in the proposed action.
Issue Disposition: The propose action will be revised to include the treatment of hazard trees along powerline, road and trail corridors. 
Issues Eliminated from Detailed Study

· Implement the Proposed Action Now: Proposed treatments to remove snags and reduce fuels should be implemented now as opposed to next spring because the areas of defoliation are typical of the highest fire danger and a wildfire would be hard to contain and would cause much damage to the forest, public and private resources.
Issue Disposition:  Many of the trees with heavy defoliation in 2007 may be alive and have potential to produce foliage in 2008. Implementation of salvage harvest earlier than spring 2008 would make the determination of tree mortality difficult. Due to the extent and intensity of the defoliation trees that survive are valuable for: aesthetics, wildlife, and a seed source for reforestation. Under the proposed action trees that don’t support green foliage and produce new growth in 2008 will be considered dead. 
· Continued Defoliation Epidemic: If the looper epidemic continues, how will the Forest address the expanding areas of defoliation and associated mortality?  If insect infestation and associated mortality increase substantially it could adversely affect the tourism industry and residential property values within the project vicinity. 
Issue Disposition: Field surveys in the Fall of 2007 and Winter of 2008 indicate the Nepytia janetae population causing the defoliation is decreasing throughout the project area (Allen-Reid, 2007). The spread of Nepytia janetae defoliation is expected to decrease. The Forest has implemented the Nepytia janetae Winter Defoliation Spray Project to decrease the Nepytia janetae population and associated defoliation in the vicinity of the Village of Cloudcroft. Proposed actions and recent project decisions could effectively deal with the salvage of dead trees, fuel reduction, and the Nepytia janetae population. 

· Long Term Management Actions for Forest Health: The Forest should consider long term management actions to improve forest health and decrease susceptibility to insect caused losses. 
Issue Disposition: There are recent past projects and projects in the planning phase that address forest health within the project area and vicinity. Recent landscape level analysis and associated decisions to implement vegetation management overlaps the project area: Rio Penasco (2002-2004). The landscape level projects in the planning phase include Jim Lewis, Sacramento River and Aqua Chiquita. 

Chapter 2 – Alternatives

This chapter describes and compares the alternatives considered for the project. It includes a description of the alternatives considered. This section also presents the alternatives in comparative form, sharply defining the differences between each alternative and providing a clear basis for choice among options by the decision maker and the public. Some of the information used to compare the alternatives is based upon the design of the alternative and some of the information is based upon the environmental, social and economic effects of implementing each alternative.
Alternatives

Alternative 1: No Action
Under the No Action alternative, current management plans would continue to guide management of the project area. Proposed activities would not take place. No salvage harvest, fuel treatments, or hazard tree treatment would be implemented to accomplish project goals. 

Alternative 2: Revised Proposed Action

The proposed action was revised in response to issues raised during scoping. The revised proposed action includes additional areas of defoliation mapped since the proposed action was developed in May, 2007 and additional hazard tree treatment adjacent to roads, trails and utilities. Areas of resource concerns that could not be mitigated were also eliminated from the revised proposed action. Salvage and hazard tree units are displayed on the Revised Proposed Action Maps, Appendix B.
Salvage Harvest
The revised proposed action would salvage harvest approximately 5,964 acres of insect killed trees through commercial timber sales to reduce fuel loads. Salvage harvest would focus on dead trees of commercial size, 9 inches dbh or greater, and submerchantable material such as tops, limbs, and small diameter trees would be available for removal as biomass or chips. Trees that have no green needles and no new spring growth would be considered dead. Insect damaged trees with live foliage remaining would remain standing. Due to the extent and intensity of the defoliation, trees with any chance of survival have high value as a seed source for reforestation in addition to other resource values such as wildlife and aesthetics. Trees with a small amount of remaining foliage would be retained even though they are likely to die within a few years due to the stress of defoliation or from bark beetle infestation.

Harvest operations would utilize conventional, ground based harvest equipment such as rubber tired skidders and would utilize existing system and non-system roads. Most of the road system needed to access harvest operations is already in place, but short temporary roads would be needed to access log landings for many units. Following harvest temporary roads would be closed and most system roads would return to pre-existing conditions consistent with established road management prescriptions. Three system roads would be decommissioned. Harvest operations may require the removal of some live trees in order to facilitate skid trails, landings or short temporary roads. Forest staff would designate these trees prior to harvest. 
Salvage harvest and hazard tree treatment would begin in the summer of 2008. Harvest operations would take place over 3-5 years to due to delayed tree mortality. Units with the greatest mortality would have precedence for implementation.
Slash resulting from harvest operations would be treated by several methods. Timber salvage generated slash in the vicinity of the Village of Cloudcroft and the Cloudcroft Recreation Area (salvage units 1-10) would be piled followed by chipping or grinding. Grinding and chipping the slash would eliminate pile burning and the resulting smoke. Slash would also be available for removal as biomass or chips. Some areas with concentrations of small, dead trees (less than 9 inches dbh) may be grapple piled followed by chipping or grinding to reduce fuel loading, depending on the amount and proximity of areas at risk from fire.

Salvage generated slash on the remainder of the timber salvage units would be lopped and scattered; however where fuel loading would exceed 15 tons per acre, excess fuel would be grapple piled and burned. The timber purchaser would have the option to skid with tops and /or limbs attached to minimize slash concentrations. Where tops and/or limbs are skidded to central landings they would be piled and burned, or chipped and removed as a commercial forest product. Pile burning would be accomplished when weather conditions limit fire spread and facilitate smoke dispersal.
Reforestation
Following harvest and fuel treatments, reforestation is planned. Natural regeneration would be the preferred method of achieving reforestation on most sites, however natural regeneration is expected to be variable due to varying levels of mortality, rodent consumption of seed, and competing vegetation. Natural regeneration that does survive is expected to be primarily white fir and Douglas-fir due to these species dominance of current stands. Reforestation surveys would be conducted following harvest and areas lacking sufficient natural regeneration would be planted or seeded with native species suitable for the site. The goals of artificial reforestation are to supplement natural recovery processes and help restore the historic species composition that was found in mixed conifer types. 
Hazard Tree Treatment
Hazard trees adjacent to utility lines, roads, and trails would be treated to minimize the problems they may cause such as utility interruptions, down utility lines, blocked roads, and human safety risk. A hazard tree is a tree that poses a risk to infrastructure or safety and includes: 1) trees with lean toward infrastructure, 2) a dead tree with obvious instability near infrastructure, 3.) a dead tree that is not a direct hazard to the infrastructure but may pose a risk toward sawyers involved in the removal of an adjacent hazard tree.
Hazard trees would be removed along approximately two (2) miles of the Sunspot Highway. There are concentrations of defoliated trees adjacent to the Sunspot Highway that could fall on the roadway. Some of these areas are inaccessible for normal commercial timber harvest operations. Dead trees likely to fall on the highway would be cut and removed in a controlled manner. Standard highway safety procedures would be followed while crews fall and remove the hazardous trees. Vehicle traffic would be controlled to provide safety during these operations.
Hazard trees within 75 feet of maintenance Level 2 roads
, higher level maintenance level roads, hiking trails, and utility corridors would also be treated. Where roads, trails, or utility corridors are within or adjacent to proposed harvest units the hazard trees would be removed through salvage harvest. In addition, concentrations of hazard trees adjacent to roads would be salvaged where harvest operations are feasible. Within sensitive resource areas hazard trees would be felled, bucked, slashed down to 12 inches and remain on site. Hazard trees in the remaining hazard tree removal areas would be felled, lopped and scattered, chipped, or piled and burned. Felled material would also be made available for firewood. 
Hazard trees would be treated along an estimated 11 miles of roads, trails, and utility lines. The estimated 11 miles of hazard tree treatment encompass approximately 197 acres. Hazard tree corridors proposed for treatment are displayed on the Revised Proposed Action Maps, Appendix B. 
Road Decommissioning

The revised proposed action includes approximately 4 miles of road decommissioning. The project area has three roads (route number 05008E, 09216C, and 09621C) with poor locations and poor drainage that increases the risk of erosion and associated stream sedimentation. The roads are also unnecessary for long term management access. These roads would no longer be considered Forest Service System roads and would be closed to motorized vehicle use, rehabilitated, as much as practicable, to return the road bed to productive forest or meadow land. These roads are currently designated Maintenance Level 1 (closed) and decommissioning should not change or affect current use, however additional measures would be taken to ensure motorized travel does not take place, the road surface is stabilized, and plant growth reestablished. These road locations are identified on the Revised Proposed Action maps in Appendix B.
Project Design Features Common to All Alternatives

Project design features (PDFs) are listed in the table below. These features were developed to reduce or eliminate impacts related to analysis issues, affected resource areas and are incorporated as an integrated part of the revised proposed action. Project design features are based upon standard practices and operating procedures that have been employed and proved effective in similar circumstances and conditions. Project design features prescribe measures that would reduce or eliminate potential effects of the action alternatives. Project design features are non-discretionary once approved in a decision. Table 1 lists the PDFs for the Revised Proposed Action. 
Table 1. Project Design Features (PDF) List.

	PDF Item
	Description of Project Design feature 

	Applicable - General

	AGEN-1
	Hazard tree removal adjacent to the Sunspot Highway will be coordinated with the State Highway Department. Operations will require appropriate signing and traffic control. The public will be informed in advance of hazard tree removal operations and potential delays through public notices. 

	Air Quality

	AQ-1
	All burning operations will occur in accordance with the New Mexico Smoke Management Plan.

	AQ-2
	The prescribed burn plan will outline specific fuel moisture and weather conditions to minimize emissions associated with burning operations.

	AQ-3
	The purchaser will be encouraged to utilize landing slash and submerchantable material (<9” dbh) to minimize emissions.

	AQ-4
	Warning signs and devises will be placed along roads during all burning operations to alert the public of possible smoke and fire in the area

	Fuels

	FUELS-1
	Residual fuels in excess of 15 tons per acre will be grapple piled and burned or chipped, or made available as forest products.

	FUELS-2
	Residual slash within 500 feet of private land or Maintenance Level 3 (or higher) roads will be made available as forest products and removed, piled and burned, or chipped.

	Heritage Resources

	HR-1
	Heritage resource sites will be protected by avoidance. If previously undiscovered sites are found in the course of project implementation all activities in the vicinity of the site will cease and the site area will be protected until the site is recorded and evaluated by a qualified archaeologist. The timber sale contract will include provision C6.24 to protect heritage resources.

	HR-2
	Forest heritage staff will work with the implementation team to identify protected heritage sites where deadfall from hazard trees pose a threat to the site. Hazard tree treatment within heritage sites: dead trees will be felled, bucked and slashed down to 12 inches and treatment material will remain on site, pending consultation with the New Mexico State Historic Preservation Officer.

	Noxious Weeds

	NX-1
	Timber sale contract provisions will require that all off-road logging and construction equipment is free of noxious weeds, when moving equipment onto sale area and/or moving between units that are known to contain noxious weed. Specifically provision B6.35 – Equipment Cleaning, will be included in the timber sale contract.

	NX-2
	Use weed-free straw and mulch for all projects conducted or authorized by the Forest Service on National Forest System Lands. If State certified straw and/or mulch is not available, sources will be certified to be weed free using the North American Weed Free Forage Program standards, or a similar certification process 

	NX-3
	Certified weed free seed mix will be required for project seeding.

	NX-4
	Avoid weed-infested areas for use as landings or parking areas.

	NX-5
	Complete post-project surveys to document infestations and to allow treatment of noxious weeds.

	NX-6
	Known areas of noxious weeds will be treated prior to project implementation to decrease chances of weed spread.

	Range

	RNG-1
	All range improvements will be protected from damage during harvest activities. Range improvements will be identified on the sale area map as protected improvements.

	Recreation

	RE-1
	Harvest operations in units 1-10 will be coordinated with the district recreation staff to minimize conflicts with recreation activities and provide for public safety.

	RE-2
	Campgrounds and trails in the vicinity of harvest units may be closed, as needed, to public use during project implementation through a Forest Supervisor’s closure order to provide for public safety. The order would be lifted as soon as harvest operations and log hauling are complete. 

	RE-3
	All recreation improvements, including trails and trailheads, will be protected from damage during harvest activities. They will be identified on the sale area map as protected improvements.

	RE-4
	Signs will be posted advising trail users when project activities are to take place.

	RE-5
	Obliterate and rehabilitate skid trails, landings, and intersecting temporary roads that encroach upon hiking trails.

	RE-6
	Replace trail signs and restore the width of the trail tread to pre-existing condition following completion of the project.

	Plants

	PL-1
	Survey for sensitive plants will occur prior to any ground disturbance.

	PL-2
	Sensitive plant species will be managed with appropriate mitigation measures based on the most up-to-date science.

	PL-3
	Sacrament Mountain Thistle-Cirsium vinaceum (CIVI) projection measures:

Suitable habitat will be surveyed for occupancy prior to disturbance.

Occupied sites will not be seeded. Disturbed unoccupied locations wil be reseeded with native species.

Occupied sites will be protected with a 200 foot buffer above the site and a 100 foot buffer below and beside the site to provide sufficient width to absorb and prevent the alteration of water flow through travertine deposits.

Tree felling and vehicle access will not occur within the CIVI buffer.

	Silviculture

	SILV-1
	Trees to be salvaged or treated as hazard trees are dead trees. A tree will be considered dead if it has no green needles and no new spring growth if defoliation is continuing. Trees that have green needles or new spring growth will be retained. 

	SILV-2
	The preferred method of reforestation is through natural regeneration. Reforestation surveys will be completed after harvest to determine if adequate stocking is present. Reforestation through planting or seeding of native species will proceed where natural regeneration is inadequate.

	Special Uses

	SU-1
	Special use features and improvements will be protected during project implementation. Project implementation will be coordinated with District lands/special uses staff and permit holders to identify and avoid special use features. Special use features such as fences, phone lines and water lines will be identified on the sale area map as protected improvements.

	SU-2
	Project implementation will be coordinated with District lands/special use staff and permit holders.

	Visuals

	VQ-1
	Avoid damage to deciduous vegetation, especially maple and aspen trees, within the foreground of treatment units directly adjacent to State Highways to maintain visual quality and aesthetics.

	VQ-2
	Use efficient and cost effective slash treatments to reduce and remove project generated slash within 200 feet of State Highway 6563 (Sunspot National Scenic Byway) to maintain visual quality and aesthetics.

	VQ-3
	Minimize skid trails, landings and slash piles within the foreground of units directly adjacent to area administrative sites and U.S./State Highways to maintain visual quality and aesthetics. 

	VQ-4
	Timber marking will be placed on the side opposite the viewer within 200 feet of State Highway 6563, Rim National Recreation Trail (#105) and boundaries of administrative sites.

	Watershed Soils

	WS-1
	The proposed action incorporates Forest Service Soil and Water Conservation Practices (BMPs) that are designed to protect and restore watershed resources. 

· Limiting the Operating Period of Timber Sale Activities (FSH 2509.24.13)

· Determining Tractor Loggable Ground (FSH 2509.24.17)

· Tractor Skidding Location and Design (FSH 2509.24.18)

· Log Landing Location (FSH 2509.24.2)

· Erosion Prevention/Control Measures During Timber Sale Operations (FSH 2509.24.21)

· Special Erosion Prevention Measures on Disturbed Land (FSH 2509.24.22)

· Revegetation of Areas Disturbed by Harvest Activities (FSH 2509.24.23)

· Log landing Erosion Prevention and Control (FSH 2509.24.24)

· Erosion Control on Skid Trails (FSH 2509.24.25)

· Erosion Control Structure Maintenance (FSH 2509.24.28)

· Acceptance of Timber Sale Erosion Control Measures Before Sale Closure (FSH 2509.24.29)

· Slash Treatment in Sensitive Areas (FSH 2509.24.3)

· Modification of the Timber Sale Contract (FSH 2509.24.33)

· Slope Limitations for Equipment Operation and Vehicle Use (FSH 2509.25.17)

· Evaluation of Cumulative Watershed Condition Effects (FSH 2509.25.2)

· Soil Quality Monitoring (FSH 2509.25.21)

· Consideration of Water Quality in Formulating Fire Prescriptions (FSH 2509.31.11)

· Protection of Water Quality from Prescribed Burning Effects (FSH 2509.31.12)

	WS-2
	Perennial Streams: 40-foot streamside buffer zone (each side of the channel beginning from stream bank). Individual trees may be removed by skidding parallel to subparallel to contour in an up-hill direction or by hand treatments. Trees may not be felled across swales or drainages, or skidded across drainages. Groundcover should be maintained.

	WS-3
	Intermittent/Ephemeral Streams and Channels: 20-foot streamside buffer zone (each side of the channel beginning from streambank). Individual trees may be removed by skidding parallel to subparallel to contour in an up-hill direction or by hand treatments. Trees may not be felled across swales or drainages, or skidded across drainages. Groundcover should be maintained.

	WS-4
	Landings and heavily used skid trails will be ripped, seeded, and fertilized to re-establish vegetation and decrease soil compaction. Appropriate vegetation to be used will be coordinated between the timber sale administrator and forest specialists.

	WS-5
	Maintain adequate amount of coarse woody material (CWM). CWM consists of down woody material greater than 3 inches in diameter. Soil quality guidelines recommend 5 to 10 tons per acre of CWM in ponderosa pine forests and 7 to 14 tones per acre in mixed conifer (FSH 255.4.02)

	WS-6
	Hazard tree treatment within riparian areas: dead trees will be felled bucked and slashed down to 12 inches and treated material will remain on site. All dropped material will be deposited at distances 20 feet or greater from riparian zones, stream channels, or swales. This will prevent or reduce the potential for large woody debris or coarse woody debris to be entrained into these areas during large precipitation events.

	WS-7
	Grapple piling equipment will stay on existing skid trails to minimize soil disturbance. Grapple piled slash will be burned when soil moisture content is high, and air temperatures are cool or cold to minimize soil heating. The burned area will be reseeded with a weed free, native species seed mix to re-establish ground cover and minimize erosion.

	WS-8
	Temporary roads will re-use old locations where possible. Temporary road use and construction will follow the terms of the Timber Sale Contract provisions, including B6.5, B6.6, B6.61, B6.62, and B6.62, to protect stream courses, meadows, and riparian areas.

	WS-9
	Chipped or masticated material will be distributed across a treatment unit, where prescribed. Material will be distributed in a discontinuous mosaic, with material depth less than 4 inches, on the average, in all areas except skid trails and landings. Material depth can be up to 4 inches thick, on the average, in these areas but should be also be distributed in a discontinuous mosaic.

	Wildlife

	WL-1
	Sacramento Mountain Checkerspot Butterfly (SMCB) protection measures: 

· Pre-diapause larval surveys will occur before any activity is implemented in occupied habitat.
· All SMCB pre-diapause sites must be flagged and avioded is possible. If pre-diapause sites cannot be avoided than they will be transplanted before any activity can occur.  The larvae tent that is located on the pensemon lant will be moved to an adjacent plant that will not be disturbed by the action.
· Seeding of any ground disturbance within SMCB occupied habitat will use native flora. (example: New Mexican Penstemon)
· All ground disturbing activies within SMCB occupied habitat will be completed from November 1st through February 28th.  Disturbance may occur before November if all appropriate project design features are incorporated and monitoring has indicated that larvae are in the state of diapause.
· All road disturbance activity within SMCB occupied habitat will be minimized (example: blading to re-open roads will only occur where safety hazards exist)
· Road use will only occur within the existing roadbed and pullouts.
· All fuel-wood and slash related work will take place within forested habitats.  All access loations will be surveyed prior to implementaiton.
· Chipping or mastication must take place within forested habitat and may not occur within suitable habitat.

	WL-2
	Mexican Spotted Owl (MSO) protection measures:
· Allow no timber harvest except for fuel-wood and fire risk abatement in established protected activity centers.  For protected activity centers destroyed by fire, windstorm, or other natural disaster, salvage timber harvest or declassification may be allowed after evaluation on a case-by-case basis in consultation with the US Fish and Wildlife Service.  
· Allow no timber harvest except for fire risk abatement in mixed conifer and pine-oak forests on slopes greater than 40 percent where timber harvest has not occurred in the last 20 years.
· Limit human activity in protected activity centers during the breeding season (March 1st through August 31st).
· In protected and restricted areas, when activities conducted in conformance with these standards and guidelines may adversely affect other threatened, endangered, or sensitive species or may conflict with other established recovery plans or conservation agreements; consult with the US Fish and Wildlife Service to resolve the conflict.  
· Road or trail building in protected activity centers should be avoided but may be permitted on a case by case basis for pressing management reasons.  
· Harvest fuel-wood when it can be done in such a way that effects on the owl are minimized.  Manage within the following limitations to minimize effects on the owl: 1) Retain key forest species such as oak, and 2) Retain substantive amounts of key habitat components such as snags and large downed logs (ex. snags 18 inches in diameter and larger, down logs over 12 inches midpoint diameter).
· Designate a 100 acre “no treatment” area around the known nest site of each protected activity center.  Habitat in the no treatment area should be as similar as possible in structure and composition as that found in the activity center.  
· Use combinations of thinning trees less than 9 inches in diameter, mechanical fuel treatment and prescribed fire to abate fire risk in the remainder of the selected protected activity center outside the 100 acre “no treatment” area.
· Salvage activities should maintain and enhance native species and natural recovery processes.
· Salvage should leave residual snags and logs at levels and size distributions that emulate those following pre-settlement, stand-replacing fires.  Scientific information applicable to local conditions should be the basis for determining the levels.

	WL-3
	Northern goshawk projection measures:

· All post fledgling areas (PFAs) will include Breeding season restrictions from March 1st through August 31st. Restrictions include new temporary and re-opened road use.

· Occupied or unoccupied goshawk habitat that has survey over 10 years old must be re-surveyed the year before implementation.

	WL-4
	Sacramento salamader protection measures:

· No mechanical ground disturbance or burning will occur in occupied habitat while salamaders are found to be above ground. This is common from July through September. Seasonal restrictions will be implemented If moist conditions occur before July and salamander presence is detected.
· Retain 10-15 tons per acre of downed woody material within mixed conifer stands. Favor the retention of logs greater than 12 inches midpoint diameter and 8 feet in length. 

	WL-5
	All known roost sites for wild turkey and raptors will be protected and raptor nests will be protected with a 330 foot buffer. 

	WL-6
	All red squirrel cache sites will be retained with a 37 foot buffer. 

	WL-7
	Sensitive animal species will be managed with appropriate mitigation measures based on the most up-to-date science.


Comparison of Alternatives


This section provides a summary of the effects of implementing each alternative. Information in the Table 2 is focused on activities and effects where different levels of effects or outputs can be distinguished quantitatively or qualitatively among alternatives. Detailed discussions of the effects are in Chapter 3.
Table 2.Comparison of Alternatives

	Project Objectives
	No Action (Alternative 1)
	Revised Proposed Action (Alternative 2)

	Reduced fuel loading through salvage of dead trees
	0 acres
	5,964 acres

	Salvage harvest volume
	0 MBF
	25,952 MBF

	Hazard tree treatment along roads, trails, and utilities
	0 miles
	11 miles

	Reforestation planting
	0 acres
	3,396 acres

	Road decommissioning
	0 miles
	4 miles

	Wildlife Management Indicator Species
	No Action (Alternative 1)
	Revised Proposed Action (Alternative 2)

	Hairy Woodpecker
	No change in habitat or population trend
	No change in habitat or population trend

	Mexican Vole
	No change in habitat or population trend
	No change in habitat or population trend

	Red Squirrel
	No change in habitat or population trend
	No change in habitat or population trend

	Elk
	No change in habitat or population trend
	No change in habitat or population trend

	Mule Deer
	Will not disturb habitat
	Will maintain suitable habitat; increase in disturbance during project

	Region 3 Sensitive Species
	No Action (Alternative 1)
	Revised Proposed Action (Alternative 2)

	Sacramento Mountain Checkerspot
	No impact
	May impact individuals or habitat


	Region 3 Sensitive Species
	No Action (Alternative 1)
	Revised Proposed Action (Alternative 2)

	Sacramento Mountain Salamander
	No impact
	May impact individuals or habitat


	Northern Goshawk
	No impact
	May impact individuals or habitat3

	Federally Listed Threatened
	No Action (Alternative 1)
	Revised Proposed Action (Alternative 2)

	Mexican Spotted Owl
	No effect
	May affect but not likely to adversley affect

	Other Resources
	No Action (Alternative 1)
	Revised Proposed Action (Alternative 2)

	Recreation Opportunity Spectrum (ROS)
	Degraded condition
	Maintain designated ROS

	Visual Quality Objective (VQO)
	Objectives met
	Objectives met

	Special Uses 
	Threatened infrastructure
	Infrastructure threats reduced

	Financial Present Net Value (PNV) 
	$0
	$-3,770,387

	Recreation and tourism
	Reduced
	No adverse impacts

	Hydrology
	No effects
	Short term increase in sedimentation during project

	Soils
	No effects
	Negative soil effects but within thresholds


Chapter 3 - Environmental Consequences

This section summarizes the physical, biological, social and economic environments of the affected project area and the potential changes to those environments due to implementation of the alternatives. It also presents the scientific and analytical basis for the comparison of alternatives presented in the chart above.

Silviculture
No Action (Alternative 1)
Direct and Indirect Effects 

Salvage Harvest and Hazard Tree Treatments
The No Action alternative would forgo the opportunity to salvage approximately 26 million board feet of timber that would contribute towards a sustainable flow of raw material to local industries. The salvage harvest units represent stands where net growth of trees is zero or negative. If some of this mortality (in excess of retention of snags and down logs) is not salvaged, this area would not contribute to the land base producing a flow of timber for many decades to come, and other areas within the mixed conifer forest would have to compensate for the loss of production from these areas. All of the Revised Proposed Action treatment units are within areas identified in the 1986 Forest Plan as having an emphasis on production of timber, along with wildlife and/or recreation.

Forest Health

There are no indirect effects of No Action in terms of insect activity now or in the immediate future. The purpose and need for this project does not include silvicultural practices designed to reduce the hazard of further defoliation or bark beetle attack. Salvage of trees that have been attacked by bark beetles could remove some of the population of beetles from the forest, but this is not an objective of the treatment and is expected to have virtually no effect on tree mortality from beetles.

Reforestation
Natural regeneration is expected to be variable due to varying levels of mortality, rodent consumption of seed, and competing vegetation (grasses, sedges). It is expected that the natural regeneration that does germinate and survive will be primarily white fir and Douglas-fir due to these species’ overwhelming dominance of current stands. White fir regeneration would likely dominate the species composition compared to Douglas-fir due to its ability to seed into a duff layer, whereas Douglas-fir germinates best on a mineral soil seedbed. A general description of the vegetative succession under No Action is as follows:

· 0 to 10 years:  During this period, some red needles would remain on defoliated trees for the first year or two after defoliation, then fall to the surface and become part of the un-decomposed duff and litter layers. Small diameter standing dead trees (3 inches and smaller) would fall down while larger dead trees remain standing. Natural conifer regeneration would begin to occupy the site and would be dominated by white fir due to a lack of a mineral seedbed for Douglas-fir. Forbs and grasses would respond strongly to the increased available light. Aspen, Rocky Mountain maple, and Gambel oak would increase in size and cover mainly from existing plants.

· 10 to 30 years:  Shrubs and grasses would dominate the site, with interspersed conifer regeneration, primarily white fir. A duff layer would likely be well established during this period.
· 30 to 50 years:  During this period the conditions would remain similar to the end of the previous period. Regenerating trees would begin to shade out some of the shrubs. Downed woody debris would have considerable decay.
Cumulative Effects

Past, present, proposed, and reasonably foreseeable activities were reviewed to determine cumulative effects to forest vegetation. With no action, the condition of unmanaged forest areas would still change over time. Shade tolerant, late-seral species, such as white fir, would continue to dominate, and in many areas this would continue a trend whereby shade-tolerant species more prone to insects and disease and less fire-adapted replace shade-intolerant species that have adapted to the influences of fire and are generally less susceptible to insects and diseases. No action foregoes the opportunity to restore ponderosa pine and white pine through planting in stands where sustainability of these species is at risk. Not reducing the accumulation of fuels from existing and expected mortality would likely increase the intensity of a fire in the future, and affect surviving overstory trees as well as regenerating conifers.
Revised Proposed Action (Alternative 2)
Direct and Indirect Effects
Salvage Harvest and Hazard Tree Treatments

In order to address the uncertainty surrounding imminent mortality during implementation of the project, a tree would be considered dead if it has no green needles; or if defoliation is continuing, if it has no new spring branch growth. These conditions would indicate that the crown of the tree has ceased to function, and is no longer able to produce the carbohydrates necessary for maintenance and growth of all living tissues (Filip et al. 2007). Areas having the highest levels of defoliation would be expected to have correspondingly high levels of mortality, and so would be the areas where project implementation would happen first. Though every precaution would be taken during location of skid trails and landings, it is anticipated that a small number of live trees (mostly small diameter) would be damaged or need to be removed to facilitate salvage operations and provide a safe working environment. Use of existing skid trails and landings as much as possible would minimize the need for removal of live trees.

Trees salvaged would be dead trees generally between 9 and 23 inches in diameter; trees smaller than 9 inches would be removed if markets for them exist. Trees larger than 24 inches may occasionally need to be cut to remove danger trees within salvage units and hazard tree units.

The area identified for salvage harvest is 5,964 acres, and for hazard tree cutting and/or removal is 197 acres. Timber volume from the salvage harvest units is estimated to be approximately 26 million board feet net of defect. Volumes represent leaving all trees (dead and live) 24 inches and larger within MSO restricted habitat, and 3 snags 18 inches and larger (or the largest available). No estimate of volumes from the hazard tree units was made, since the primary purpose and need for these units is to abate the hazard and not salvage timber. It is anticipated that a small amount of volume would come out of these areas.
Reforestation

Reforestation is required in units with heavy mortality to meet the management direction in the 1986 Forest Plan. Minimum stocking standards for mixed conifer sites are set by the Region 3 office. Natural regeneration would be the preferred method of achieving reforestation on most of the sites within the Project Area. Planting and seeding would be done with a mix of appropriate native species where natural regeneration is not expected to meet stocking level objectives. The goals of artificial reforestation (planting, seeding) are to supplement natural recovery processes and help to restore the historic species composition that was found in mixed conifer types. In areas that have lost a conifer seed source, or that do not contain a mix of species as a seed source, planting would 1) more quickly establish tree cover for species needing it, e.g. goshawks, spotted owls, and deer and elk, 2) establish desirable early seral species composition (ponderosa pine and Douglas-fir) to provide future long-lived, large-tree habitat, and 3) establish trees at a density that allows for flexibility in meeting present and future management objectives.

Natural regeneration is expected to be variable due to varying levels of mortality, rodent consumption of seed, and competing vegetation (grasses, sedges). It is expected that the natural regeneration that does germinate and survive will be primarily white fir and Douglas-fir due to these species’ overwhelming dominance of current stands. White fir regeneration would likely dominate the species composition compared to Douglas-fir due to its ability to seed into a duff layer, whereas Douglas-fir germinates best on a mineral soil seedbed.

Planting of conifers would be focused on areas where natural regeneration is lacking and on areas where it is desired to re-establish ponderosa pine, Douglas-fir, and white pine within the natural regeneration of other species. On higher elevation sites, moister sites, and north and east aspects it would be desirable and/or acceptable for white fir, white pine, and Engelmann spruce to dominate the species mix of natural and artificial regeneration. On lower elevation sites, drier sites, and south and west aspects it would be desirable to have ponderosa pine and Douglas-fir as the major component of the species mix. On harsh sites without a seed source, it may only be possible to establish ponderosa pine, which would then serve as a nurse crop for other species to become established in its shade. In general, if natural regeneration is unsuccessful after three years, or it is felt that natural regeneration would not be successful to due to site conditions or would not meet targets for species composition, then artificial regeneration would be started. 
To be effective, reforestation on these sites would typically involve protecting seedlings from various elements, including solar radiation, competing vegetation, and browse damage. Not all of these measures would be needed on all sites; rather site-specific prescriptions during implementation would identify the appropriate mix of protections, if any, which would be needed. These measures would include shade cards, mulch mats, tubing, fencing, and big game repellents. 

Snag Habitat

Snag habitat would be affected on 6,161 acres of the estimated 14,500 acres defoliated by Nepytia janetae. Within the 6,161 acres of salvage harvest and hazard tree treatment, all live trees (trees showing green needles) would be left, as well as all dead trees 24 inches and larger. If there are fewer than 3 dead trees 24 inches and larger, additional dead trees would be left to total 3 per acre 18 inches and larger or the largest available. 

Areas of defoliation outside of harvest units would also provide snag habitat on the landscape. These areas were left out of the Revised Proposed Action because they were in special wildlife habitats, had soil and watershed concerns, or were too steep for ground-based logging systems. 
Old-Growth/Late-Successional Forest

There would be no direct effects to old-growth or late-successional forest under the Revised Proposed Action. Only dead trees would be removed, and all trees 24 inches dbh and larger would be retained (dead or live). Also, late-successional elements (snags, down logs) would be retained in all harvest units. 

True old growth structure is absent or rare within the Project Area, due to the absence of large old trees in sufficient numbers to meet the Forest Plan definition of old-growth. Within the Project Area approximately 1,275 acres of mature mixed conifer, generally 80 to 120 years of age, had the tree size and density and canopy cover to meet the Forest Plan definition prior to defoliation. Depending on the ultimate degree of mortality from this defoliation, these stands could potentially develop into an old-growth structure in the future. Since only dead trees would be cut, none of these old-growth structural attributes would be affected by the salvage, hazard tree, or small tree piling treatments. Design features for retaining all dead trees 24 inches diameter and larger, and for retention of snags and down logs would perpetuate these late-successional elements within all treated stands.
Forest Health

There are no indirect effects of the Proposed Action in terms of insect activity now or in the immediate future. The purpose and need for this project does not include silvicultural practices designed to reduce the hazard of further defoliation or bark beetle attack. Salvage of trees that have been attacked by bark beetles could remove some of the population of beetles from the forest, but this is not an objective of the treatment and is expected to have virtually no effect on tree mortality from beetles.

Reforestation

In general, the fuels and vegetative succession under the Revised Proposed Action would be similar to No Action with two major differences- amount of large fuels (3 inches diameter and larger) on site from fall-down of dead trees would be less, and the species of conifers regenerating on site would be different.

Natural regeneration is expected to be variable due to varying levels of mortality, rodent consumption of seed, and competing vegetation (grasses, sedges). It is expected that the natural regeneration that does germinate and survive will be primarily white fir and Douglas-fir due to these species’ overwhelming dominance of current stands. White fir regeneration would likely dominate the species composition compared to Douglas-fir due to its ability to seed into a duff layer, whereas Douglas-fir germinates best on a mineral soil seedbed.

Planting of conifers would have the effect of moving species composition more into line with historic conditions. Re-establishment of Douglas-fir and especially ponderosa pine would require planting on most sites in the Project Area. The result of planting these species would be a forest that would be more resilient to fire and insect outbreaks than the projected forest under No Action. 
Cumulative Effects
Past Actions and their Effect on Current Conditions

Forests in the Project Area have developed in close relationship with wildfire. Many of the plants and animals found rely on fire, and the associated ecosystem processes, to sustain the structure, composition, and patterns of vegetation. Fire is also important for maintaining early-seral conifer species, creating openings in the forest, reducing tree competition, maintaining or enhancing old growth conditions, and recycling nutrients to the soil. The exclusion of fire in the landscape since the early 1900s has had a strong influence on these fire-dependent ecosystems. The natural fire regimes in the Project Area have been altered by controlling low to moderate intensity fires and creating an environment more conducive to high-intensity stand replacement fire. This trend is expected to be reversed with the salvage of mortality.

Contrasting Effects of Proposed Action with Past Actions

As compared with most harvest activities that occurred in the past, this project places an emphasis on treatments to promote historic stand structure and species composition and maintenance of conditions that promote the health and sustainability of forested areas. Salvage treatments are designed to retain greater structure and species diversity, and leave more live trees, snags, and coarse woody debris. Following harvest, restoration planting would provide an opportunity to increase the amount and distribution of fire-adapted species (i.e., Douglas-fir, and ponderosa pine). In many areas the sustainability of ponderosa pine is at risk due to absence of fire-created growing conditions, bark beetle issues, and/or lack of seed source. These treatments would contribute to the overall goal of maintaining historic vegetative patterns through retention of all live, large overstory trees. 
Effects of Ongoing and Reasonably Foreseeable Actions

The ongoing Rio Penasco Project is consistent with the fuel reduction and restoration objectives of the proposed action and will help restore fire, and the associated ecosystem processes, to this fire-adapted ecosystem. Fire suppression is likely to continue to contribute to uncharacteristic vegetative conditions until landscape level treatments have progressed to the point where wildfire can be managed as an ecosystem process.

There would be no cumulative effect to the forest vegetation resource from ongoing and reasonably foreseeable activities, such as road maintenance, weed control, public use of national forest lands, and outfitter and guide permits. 

Combined Effects from Past, Proposed, Ongoing, and Foreseeable Actions

Salvage harvest and restoration planting are expected to move the Project Area more towards historic conditions than what currently exist, partly as a result of cumulative past actions. By design, the proposed treatments are expected to make an incremental contribution towards maintaining the desired seral species composition, creating conditions more typical of a low to mixed-severity fire regime, and movement towards a more open stand structure with improved resiliency to disturbances. 
Fuels
No Action (Alternative 1)
Under the No Action Alternative, no activities would occur and no silvicultural or fuels reduction treatments would be implemented.

Direct and Indirect Effects 

Under this Alternative fuel would continue to accumulate in the form of dead material from insect and disease mortality and limbs, boles, and needles adding to the fuels that have accumulated since the last burn cycle. In as little as 10-15 years it is estimated that most of the snags will have fallen to the ground, substantially increasing surface fuel loadings. 

Vegetation mixed with heavy logs and slash would diminish the firefighter’s ability to construct and hold fireline. Hand fireline construction is significantly slowed where firelines intersect numerous large logs; firelines have to be relocated, slowing fireline construction. This delay at the critical initial attack phase of a new fire could result in larger, more severe wildfires, decreasing the probability of successful suppression. Studies indicate that small woody debris (3 inches and less in diameter) can contribute to increased spread rate, intensity of surface fire, torching and crowning while large woody fuels (generally greater than 3 inches in diameter) can effectively reduce large fire growth and high fire severity (Brown et al 2003).

Under No Action, an accelerated amount of dead fuels would be added to the forest floor over time, with about 90 percent of dead trees expected to fall down within 30 years. Table 3 shows the average fuel loadings predicted by FVS-FFE in 2008 and 2038; additions from fall-down of mortality are expected to peak around 2038. 
Table 3. Average fuel loading (tons per acre) under No Action for 2008 and 2038 (based on FVS-FFE models)
	Defoliation

Level
	Tons per acre in 2008
	Tons per acre in 2038

	
	<3 in.
	>=3 in.
	Resistance to control Rating
	<3 in.
	>=3 in.
	Resistance to control Rating

	Low
	3.3
	9.6
	Low
	7.2
	19.0
	High

	Moderate
	3.7
	9.6
	Low
	10.1
	26.5
	Extreme

	Severe
	2.7
	7.1
	Low
	7.8
	24.2
	Extreme

	Notes:  <3 in. and >=3 in. are dead fuels


Resistance to control would be high in stands with low levels of defoliation, and extreme in areas with moderate to severe defoliation. This means that surface and ladder fuels would accumulate in the absence of fire or treatment and with no modification to forest structure and fuels; and fire behavior under modeled conditions would have the potential to threaten people and their homes within the project area. Fires that escape initial attack, usually those burning under severe conditions, are likely to become large and damaging. Pockets of dead standing snags would remain, increasing the risk to firefighters and contributing to long range spotting. Resistance to control would be high in stands with low levels of defoliation, and extreme in areas with moderate to severe defoliation. This means that fires burning under modeled conditions would likely escape initial attack, increasing the likelihood that adjacent stands would burn under adverse conditions.

As vegetation fills in the gaps left by the defoliated trees, ladder fuels would be created. These ladder fuels would consist of the relatively low lying branches of regenerating trees and shrub species. Such fuels would be highly vulnerable to the higher flamelengths and more severe fire effects from excessive fuel loading. Torching of smaller trees would have a greater potential to start new spot fires and burn into the remaining mature trees on the site. Modeled fire behavior for the no-action alternative 30 years after the defoliation epidemic is displayed in Table 4.

Table 4. Fire behavior potential and hazard for Alternative 1 in year 2038.

	Defoliation level
	Fuel Model
	Flame Length
feet
	Fire Rate of Spread
chains per hour
	Canopy Base Height needed to prevent torching (feet)

	Low
	SB01
	5
	14
	9

	Moderate or severe
	SB02
	9
	36
	19


No treatment would be conducted around communities for suppression resources to safely perform tactical operations to protect structures and provide safe egress out of the area. Potential for severe fires will persist throughout the project area. No progress would be made in achieving the desired condition. 

Cumulative Effects

No cumulative beneficial effects would occur with the selection of this alternative. The No Action Alternative would not be consistent with the Land and Resource Management Plan direction and other regulatory direction outlined in this document. This action would not respond to the National Fire Plan Goals of reducing hazardous fuels, and ensuring public and firefighter safety. The selection of this alternative would not contribute to the overall fuels reduction strategy on the Sacramento Ranger District, to modify current fire behavior within the WUI from which suppression operations can be safely preformed. 
Revised Proposed Action (Alternative 2)
Direct and Indirect Effects

Under this alternative the future high surface fuel loading would be treated adjacent to the Wildland Urban interface and within areas with epidemic levels of insect mortality. Treatments would remove or modify surface fuels and decrease the amount of material needing to be removed during fireline construction and allowing suppression personnel to use direct attack tactics. In addition, the remaining fuels would be lopped and scattered, resulting in a reduced fuel bed height. This reduction in fuel bed height further reduces the potential fire behavior post treatment. 
Most of the dead trees would be felled and removed reducing the risk to firefighters and the potential for spotting due to high flame lengths and torching. Activity fuels resulting from treatments would be masticated, piled and burned, or chipped on site. Immediately following salvage operations, fuels would be higher than under the No Action Alternative. The majority of these fuels would be treated as noted below, resulting in short term effects (2-3 years). 

Table 5 displays expected post treatment fuel loading. Fuel loading estimates are based on treatment proposals including chipping on site and/or piling and burning. Resistance to control would be reduced over the No Action Alternative, thereby reducing the risk of a fire escaping initial attack. Fires would also tend to have less severe effects due to lower amounts of heavy fuels which tend to burn for a long time. 
 Table 5. Post treatment fuel loading (tons per acre)
	Defoliation

Level
	Tons per acre in 2008
	Tons per acre in 2038

	
	<3 in.
	>=3 in.
	Resistance to control Rating
	<3 in.
	>=3 in.
	Resistance to Control Rating

	Low
	3.3
	9.6
	Low
	6.7
	13.3
	Moderate

	Moderate
	3.7
	9.6
	Low
	9.1
	15.3
	Moderate

	Severe
	2.7
	7.1
	Low
	6.7
	11.5
	Moderate

	Notes:  <3 in. and >=3 in. are dead fuels; Total is for litter, duff, dead, shrub, and herbaceous fuels


The most appropriate fuel treatment strategy is often thinning (removing ladder fuels and decreasing tree crown density) followed by prescribed fire, piling and burning of fuels, or other mechanical treatments that reduce surface fuel amounts. This approach reduces canopy, ladder, and surface fuels, thereby reducing both the intensity and severity of potential wildfires (Graham et al. 2004).
The effects of chipping on site (mastication) and hand-pile burn are different however. Chipping on site re-arranges the composition of the vegetation fuel bed reduces the height of fuel, and converts large woody fuel into smaller particles. Studies indicate post-treatment mastication fuel loading would be concentrated in the 10 hour (0.25-0.9 inch) and 100 hour (1-2.9 inch) time-lag class fuels with the higher percentage in the 100 hour (1-2.9 inch) category (Kane and Knapp 2006). Studies also indicate there is a high degree of variability in fire behavior with prescribed burning in masticated fuels (Bradley et al 2006; Kane and Knapp 2006). Masticator type, mastication intensity, and the size and/or age of treated fuels are likely contributors to variation in the proportion of fuels in different time-lag size class fuels. A short term increase in surface fire behavior from mastication is possible until woody debris decomposes. 
Table 6. Fire behavior potential and hazard for the Revised Proposed Action in year 2038.

	Defoliation level
	Fuel Model
	Flame Length 
feet
	Fire Rate of Spread 
chains per hour
	Canopy Base Height needed to prevent torching (feet)

	Low, Severe
	TL04
	2
	6
	5

	Moderate 
	TL 05
	3
	10
	5


Fire modeling indicates that the reduced fuel loading will decrease the likelihood of torching and spotting fire behavior as compared with the existing condition. Table 6 displays the changes in fire behavior calculated for the fuel models anticipated 30 years after treatment. Rate of spread and flame length are both predicted to be lower than under the No Action Alternative. The canopy base height needed to be able to resist torching is lower; therefore both natural and planted trees are much more likely to survive when a fire occurs. Because the fire is less intense, the likelihood of a successful initial attack is increased. 
The proposed treatment activities are expected to reduce fire behavior characteristics resulting in improved fire fighter safety as compared with the No Action Alternative. Areas where handpile and burning are proposed will reduce more fuels resulting in even less potential fire behavior than with chip on site (mastication) actions. 

Cumulative Effects

The accumulated dead fuels and vegetation in the area are partially a result of historic fire suppression in the area. Some relatively small scale fires have occurred within the project area in the last 25 years. These fires reduced fine fuels in the short term but in some cases also increased the amount of large diameter fuels in isolated areas. The existing condition of the project area is the result of the past fire suppression activity and the management actions such as grazing and logging. 
The ongoing Rio Penasco Project is expected to reduce fuels in the vicinity and lower the overall fire behavior. The expected reduction of potential fire behavior in the Rio Penasco Project would complement the treatments designed to reduce fuels under the proposed action.

Some insect mortality is planned for removal in and around developed campgrounds near the community of Cloudcroft. This will result in removing fuels that would have accumulated due to breakage of the standing snags. In these areas, treatment of activity fuels will generally be more intensive due to the recreation areas. This will reduce potential fire behavior to a greater extent than the treatments proposed under the Sacramento Mountains Defoliation project. The two projects will compliment each other by reducing fuels and associated fire behavior near developed recreation areas.

Possible future foreseeable actions include maintenance burning of treated areas in this project. This underburning would continue to keep fuel levels low. Aggressive fire suppression is likely to continue for the foreseeable future in the project area. Aggressive suppression has the potential to both complement and contrast with the proposed fuel treatments. By limiting the total burned area, suppression can inhibit the ability of natural fire to reduce fuels. On the other hand, active fire suppression combined with the reduced fuel hazard has a better chance of reducing the harmful effects of uncharacteristic fire.

There would be no cumulative effect to the forest vegetation resource from ongoing and reasonably foreseeable activities, such as road maintenance, weed control, public use of national forest lands, and outfitter and guide permits.

Air Quality

No Action (Alternative 1)

Direct, Indirect and Cumulative Effects

If no action is taken, there would be no short-term impact to the local areas from prescribed fire. However, the risk of a major air quality impact from a large wildfire burning in the area will increase as the fuel loadings continue to increase. In the event of large wildfires burning in the project area, the amount of smoke created is increased for several reasons:  more acres burned in a short period of time, burning under hotter and drier conditions so the surface fuel consumption is increased, large diameter fuels are available for combustion, and green needles from the ladder fuels and canopy contribute to smoke production.
Revised Proposed Action (Alternative 2)

Direct and Indirect Effects

All prescribed burning would be conducted with an approved site specific burn plan with standards for smoke management. The plan would be implemented to minimize the possibility of the burn affecting a Class 1 or other “smoke sensitive” areas in accordance with the State of New Mexico MOU. All burning would be conducted according to the New Mexico Air Quality Regulations and the Memorandum of Understanding (MOU) between the State and the U.S. Forest Service (New Mexico 2000). These regulations include provisions to ensure that excess smoke does not impact roads or residences.

Cumulative Effects

The proposed project area is located in both the Pecos River Airshed and Central Airshed. The project is not located in a non-attainment area. The closest mandatory Class I area is the White Mountain Wilderness area approximately 50 miles north of the project area on the Smokey Bear Ranger District on the Lincoln National Forest. Point source emissions in Otero County were estimated to be: 7,701 tons/year particulates; 3 tons/year S02 (sulfides); 30 tons/year NOx (nitrogen oxides); 7,700 tons/year hydrocarbons; and 3,835/tons/year CO (carbon monoxide) (NMED, Air Quality Bureau, 1991). Current air pollution in the project area is mostly related to combustion of wood products for heating, dust from roads, and vehicle emissions. Wood burning contributes particulates and carbon monoxide with hydrocarbons, carbon monoxide, nitrogen dioxide, and lead. It is not expected that any of these sources exceed New Mexico or Federal ambient air quality standards except for short time periods from wood stoves, wildland fires, and prescribed fires. By complying with the State of New Mexico MOU and preventative measures there would be no long term adverse effects from prescribed burning or smoke from the proposed activities.
Management Indicator Species  

The effects on wildlife species will be determined, in part, by using an indicator species and special interest species approach. Game species (ex. elk or mule deer) that are Management Indicator Species (MIS) will be addressed. These selected species or group of species reflect general habitat conditions needed by other species with similar habitats. Indicator species were included in this analysis if their habitats were likely to be present within the proposed project area and were affected by the proposed action. Use of an indicator species approach to assess impacts of proposed projects is consistent with the direction in the LRMP. 
The evaluation of each MIS species was tiered from the 2006 Lincoln National Forest MIS Report and Environmental Impact Statement (EIS) for the LRMP. All MIS habitat on the forest was produced by utilizing TES vegetation data. Forest level MIS maps are found in the 2006 Lincoln National Forest MIS Report. Detailed species evaluations can be found in the Wildlife, Fish and Rare Plant Report for the Sacramento Mountains Defoliation Project (Williams, 2008) (project file).
Hairy Woodpecker (Picoides villosus) 
Hairy woodpecker are an indicator species for snags in aspen habitat within mixed conifer. The area for analysis is mixed conifer habitat with an aspen component or aspen stands with at least one snag per acre. Hairy woodpeckers prefer aspen forest for nesting and foraging. Snags greater than 10 inches diameter at breast height (dbh) found in aspen are preferred. They prefer the dead or dying parts in live trees, especially where fungal heart rot has softened the heartwood. These woodpeckers prefer to feed on insects in dead or diseased trees (USDA Forest Service, 2006). 
No Action (Alternative 1)
Direct Effect 
This alternative would allow all trees that die from defoliation to be retained. Therefore all potential nesting sites will be retained until the snags fall to the ground. Conditions within the stands, may allow for an increase in aspen. 
Indirect Effect 
A surplus of snags within the project area may create conditions where a short term increase in breeding pairs may occur until those snags fall to the ground. Foraging and nesting activity will not be altered by this alternative and in some cases may increase.

Cumulative Effect  
The defoliation of mixed conifer species has cumulatively affected this species by creating conditions where its habitat has increased. This alternative does not disturb habitat and create cumulative effects to this species or its habitat. 
Determination

Based on the nature and size of this alternative, Alternative 1 will not change forest habitat or population trends for this species (Williams, 2008). 
Revised Proposed Action (Alternative 2) 
Direct Effect
Hazard tree removal, salvage, and temporary road construction may remove nests and reduce habitat within the project area by removing snags. Some live trees that this species utilizes would be directly affected by the disturbance associated with temporary and re-opened road implementation. However, project design features associated with this alternative (ex. maintaining the three largest snags per acre) should maintain a sufficient amount of habitat for this species to utilize after final implementation. If natural regeneration of defoliated sites does not occur, then seeding or planting will be implemented. The ground disturbance associated with the mechanical treatment may stimulate aspen suckering therefore creating conditions for aspen regeneration.
Indirect Effect
All ground disturbing activities occurring during the breeding season may reduce nesting success during and after implementation within the project area (April-June) by altering nesting behavior or habitat. However, project design features such as “retaining at least the three largest snags per acre and preventing the removal of any snag greater than 24 inches in diameter” will retain future foraging and nesting sites for this species. The seeding or planting of mixed conifer will enable this species to utilize the project area in the future. 
Cumulative Effect
The defoliation of mixed conifer species has cumulatively affected this species by increasing its habitat. Cumulative impacts to the vegetative component consist of wildfire, insect damage, disease, and timber harvest. All these impacts add to the cumulative effects to this species by reducing and increasing the amount of viable habitat that it uses. The only known foreseeable projects are associated with state and federal programs that deal with private land fuels reduction, road maintenance and salvage. Cumulative effects of the project are expected to be small and short term (both positive and negative effects) as described above. 
Determination
Based on the nature and the associated project design features, Alternative 2 will not change forest habitat or population trends for this species (Williams, 2008). 
Mexican Vole (Microtus mexicanus) 
The Mexican Vole is a management indicator species for mixed conifer habitats containing mesic mountain meadows. The Mexican vole is also one of the three primary prey sources for the Mexican spotted owl. Voles primarily occupy meadow habitats, but will occupy forested edges adjacent to meadows as numbers increase and individuals disperse into adjacent unoccupied areas (USDA Forest Service, 2006). 
No Action (Alternative 1) 
Direct Effect  
This alternative would not have any direct effect on this species or its habitat. Conditions created by the defoliation may increase nesting or foraging habitat for the Mexican vole. All nesting or foraging habitat for the Mexican vole would be retained. 
Indirect Effect 
Nesting and foraging activity would not be affected by this alternative. The lack of ground disturbance by the alternative and the increased habitat by the defoliation may lead to an increase in nesting and foraging activity within the project area. 

Cumulative Effect 
The defoliation of mixed conifer species has cumulatively affected this species by creating conditions where its habitat has increased. This alternative does not disturb habitat and create cumulative effects to this species or its habitat. 
Determination
Based on the nature and size of this alternative, Alternative 1 will not change forest habitat or population trends for this species (Williams, 2008). 
Revised Proposed Action (Alternative 2)
Direct Effect 
The associated landings and roads proposed by this alternative would disturb approximately 13 acres of suitable foraging and nesting habitat. Seeding for reforestation may serve as forage to this species along the forest edge of the meadow. 
Indirect Effect  
Nesting and foraging activity may decrease while ground disturbing activities in the project area occur. Vegetation under land locations may take time to recover on their own. However, project design features (seeding, WS-4, WS-7) may allow a faster recovery. Activity in these areas may return more quickly after project design features are implemented. 
Cumulative Effect 
The defoliation of mixed conifer species has cumulatively affected this species by creating conditions where its habitat has increased. Additional impacts to the vegetative component consist of wildfire, insect damage and disease, and timber harvest. Livestock usage can additionally affect this species. All these impacts add to the cumulative effects to this species by both reducing and increasing the amount of viable habitat that it uses. The only known foreseeable projects are associated within state and federal programs that deal with private land fuels reduction, road maintenance and salvage. 
Determination
Based on the nature and the associated project design features with this alternative, Alternative 2 will not change forest habitat or population trends for this species (Williams, 2008). 
Red Squirrel (Tamiasciurus hudsonicus)
Red squirrel is an indicator species for closed canopy areas with interlocking crowns and trees of cone bearing age in the mixed conifer vegetation type. The area of analysis for the red squirrel is total mixed conifer habitat, and areas of this habitat type having canopy cover greater than 60 percent. Habitat with dense mixed conifer canopy cover and downed woody material is preferred. These squirrels nest in tree canopies and store food in caches or middens (Vahle 1978). Red squirrels are known to use cavity, bolus, and underground nests for sleeping, rearing young, and for protection from predators and weather. Trees with interlocking crowns are used for escape. Cavity nests are made in hollow logs and snags often with several entrances. Underground nests consist of several cavities lined with nesting material which are connected by tunnels to food caches and entry holes (Vahle 1978). 
No Action (Alternative 1)
Direct Effect 
This alternative would allow all trees that die from defoliation to be retained. Therefore all potential nesting and cache sites would be retained. 
Indirect Effect  
Foraging and nesting activity would not be altered by this alternative. The defoliation has created conditions where activity of this species has decreased.

Cumulative Effect  
The defoliation of mixed conifer species has cumulatively affected this species by decreasing some of its habitat. 
Determination
Based on the nature and size of this alternative, Alternative 1 will not change forest habitat or population trends for this species (Williams, 2008). 
Revised Proposed Action (Alternative 2)
Direct Effect  
Based on the fact that red squirrels may utilize snags for cavity nesting, it is foreseeable that nests may be removed by hazard tree and salvaging operations. Some road implementation may require live trees to be removed. This also may in return remove nest sites. The direct effect to nesting and foraging sites (ex. cache site) will be minimized by leaving a 1/10 of an acre buffer around existing cache sites. The revised proposed action will have to maintain Forest snag requirements (3 snags per acre) if they are not deemed as hazards.

Indirect Effect  
The timing of the disturbance may reduce foraging and nesting activity within the initial season for a particular site. 
Cumulative Effect  
Impacts to the vegetative component consist of wildfire, insect damage, disease, and timber harvest. All these impacts add to the cumulative effects to this species by both reducing and increasing the amount of habitat that it uses. The only known foreseeable projects are associated with state and federal programs that deal with private land fuels reduction, road maintenance and salvage. The defoliation of mixed conifer species has cumulatively affected this species by decreasing some of its habitat.

Determination
Based on the nature and the associated project design features, Alternative 2 will not change forest habitat or population trends for this species (Williams, 2008). 
Elk (Cervus elaphus)
Elk are a special interest species in mixed conifer habitat on the Lincoln National forest. The area for analysis for elk is the total mixed conifer habitat acres and the forage: cover ratio for all vegetative types, and miles of road per section. Elk currently occupy the majority of the Sacramento Ranger District during different times of the year. During the winter months, elk will winter within the lower elevations within the pinyon-juniper zone and up to the ponderosa pine type. The recommended forage/cover ratio for elk is 60 percent forage to 40 percent cover. Open road densities are recommended to be no more than 1 mile per section. Approximately 25 percent of the project area should meet thermal cover. During mild winters with little snowfall winter use may occur at the higher elevation of the mixed conifer zone and within old wildfire areas. The elk summer range is primarily the high elevation mixed conifer zone above 7,500 feet. Foraging during the summer months occurs within the high elevation mountain meadows dominated by Kentucky bluegrass (Toweill and Thomas 2002). During the fall and winter, elk consume greater amounts of forbs and shrubs, but prefer grass when available (Morgantini and Bruns 1984, Thomas and Bryant 1987). 
No Action (Alternative 1)
Direct Effect
This alternative would allow all trees that die from defoliation to be retained and snags to drop to the ground and become ideal locations for bedding activities. The standing snags serve as some form of vertical cover from predators. 
Indirect Effect
This alternative would not alter any activities by this species. The retention of current road densities may lead to reduced vigor and increased mortality to elk herds. 
Cumulative Effect
There are no cumulative effects to this species or its habitat because this alternative does not disturb habitat. The defoliation of mixed conifer has cumulatively added foraging habitat for elk on the district. The current road density would stay cumulatively over the recommended numbers. 
Determination
Based on the nature and size of this alternative, Alternative 1 will not change forest habitat or population trends for this species (Williams, 2008). 
Revised Proposed Action (Alternative 2)
Direct Effect 
Elk populations on the Lincoln National Forest will utilize a wide range of vegetation component types throughout the years. Actions associated with salvaging, fuel-wood gathering, and hazard tree removal, pile burning would directly disturb foraging and cover habitat. The creation of temporary roads and re-opening closed roads would increase the road densities within the project area. Upon completion of the salvage, temporary roads and Maintenance Level 1 roads would be closed. During closure, the roads will be scarified, outsloped, culverts pulled and revegetation steps taken. 
Indirect Effect
Foraging or bedding activities within the disturbance areas may be altered by this alternative. Temporary and re-opened roads may lead to additional hunting pressure because of easier access to the animals during project implementation. Road closures upon completion of the salvage may reduce some level of illegal off road vehicle use. This in return may reduce some disturbance to this species. Some of the ground disturbance may stimulate new growth within its foraging habitat. This in return may increase foraging within certain locations. Planting and seeding of conifer species would indirectly increase vertical hiding cover for this species in the future. This may indirectly reduce hunting mortality rates. 
Cumulative Effect  
Past wildfires, thinning projects, prescribed fires, salvage, hazard tree work, fire suppression activities, livestock grazing and other activities cumulatively affect the habitat that this species utilizes. The defoliation of mixed conifer has cumulatively added foraging habitat for elk on the district. The current road density would stay cumulatively over the recommended numbers. 
Determination

Based on the nature and size of this alternative, Alternative 2 will not change forest habitat or population trends for this species (Williams, 2008). 
Mule Deer (Odocoileus hemionus) 
Mule Deer are indicator species for pinyon-juniper woodland shrub cover, and browse species. This habitat is not found within the project area. However, mule deer do utilize the analysis area year round. Because mule deer are found in the analysis area, it will be addressed as a game species. 
Browse species health and vigor are important to mule deer survival, particularly during the fall and winter months. Key browse species include buck brush (Ceanothus) and mahogany (Cercocarpus) species. Mule deer on the LNF will utilize all habitat types throughout the year. The pinyon-juniper habitat type is used as winter range and year-around. Higher elevation sites throughout the Forest, such as ponderosa pine and mixed conifer type, will tend to receive use during the hotter spring and summer months. The ideal forage to cover ratio for deer is approximately 60:40 (NMG&F 1990). Open road densities are recommended to be no more than 1 mile per section. 
No Action (Alternative 1)
Direct Effect  
This alternative would allow all trees that die from defoliation to be retained. This alternative does not have any direct effects to this species or its habitat. The defoliation of mixed conifer has cumulatively added foraging habitat for mule deer on the district. No roads would be added by this alternative. 
Indirect Effect  
This alternative would allow snags to drop to the ground and become ideal locations for bedding activities. Because roads would not be implemented by this alternative, foraging and bedding activities would not be disturbed. No action at all, would keep the current high road densities within the analysis area. The current road density affects the everyday activity (ex. foraging, bedding, etc.) of mule deer within the analysis area. 
Cumulative Effect  
The defoliation of mixed conifer has cumulatively added foraging habitat for mule deer. This alternative does not disturb habitat and create cumulative effects to this species or its habitat. The current road density would stay cumulatively over the recommended numbers. 
Determination
Because this alternative will not disturb habitat, game species will have enough suitable habitat within the analysis area to exist. This alternative will not increase road density or activity, which may in return affect this species. However, it will maintain existing road densities without any possible closures (Williams, 2008). 
Revised Proposed Action (Alternative 2) 
Direct Effect
Actions associated with salvaging, hazard tree removal, fuel-wood gathering, and pile burning would directly disturb foraging and cover habitat. The creation of temporary roads and re-opening closed roads would increase the road densities within the project area during project implementation. 
Indirect Effect
Foraging or bedding activities within the disturbance areas may be altered by this alternative by reducing the number of snags or future downed logs. Temporary roads constructed for harvest access and re-opened closed system roads may lead to additional hunting pressure because of easier access to the animals. Some of the ground disturbance may stimulate new growth within its foraging habitat. This in return may increase foraging within certain locations. Effectively re-closing system roads to established road management prescriptions may reduce some illegal off road vehicle use. Planting and seeding of conifer species shall increase vertical hiding cover for this species. This may allow mule deer to avoid hunters or other predators. 
Cumulative Effect
The defoliation of mixed conifer has cumulatively added foraging habitat for mule deer. Habitat improvement projects specifically designed to improve mule deer habitat by reducing the high density of trees and releasing key browse species have occurred on the forest. The forage/cover ratios and the growth vigor for browse species have been improved by those activities (Lincoln National Forest MIS Assessment Update, 2006). 
Determination
Alternative 2 will maintain enough suitable habitat for this game species to exist within the analysis area. This alternative will increase road density or activity during implementation of the project, which may in return affect this species (Williams, 2008).
Neo-tropical Migratory Birds
On January 10, 2001, President Clinton signed Executive Order 13186 placing emphasis on conservation of migratory birds. No FS Regional or Forest policies have been developed to provide guidance on how to incorporate migratory birds into NEPA analysis. Advice from the Regional Office is to analyze effects in the following manner: (1) effects to Species of Concern listed by Partners in Flight; (2) effects to Important Bird Areas (IBAs); (3) effects to important overwintering areas. 
The Lincoln National Forest lists priority species of concern by vegetation type as established by the Forest Biologist. Table 7 lists the species of concern for vegetation types found in this project area (Mixed Conifer), revised proposed action habitat impacts and disturbance effects. 

Table 7. NTMB species that may occur in or near the project area.
	Vegetation type
	Species
	Habitat
	Habitat Impacts
	Disturbance Effects

	Mixed Conifer
	Flammulated Owl
	Ponderosa pine and mixed conifer
	The removal of snags and some live trees will directly remove nests. Some foraging habitat will also be altered.
	Foraging or nesting activity may be slightly affected over a short period of time and area.

	Mixed Conifer
	Golden-crowned Kinglet
	High Elevation Mixed Conifer
	The possible cutting of live trees for road implementation may lead to nest destruction. 
	Foraging or nesting activity may be slightly affected over a short period of time and area.

	Mixed Conifer
	Olive-sided Flycatcher
	Mixed conifer/ high elevation pine
	The possible cutting of live trees for road implementation may lead to nest destruction. 
	Foraging or nesting activity may be slightly affected over a short period of time and area.

	Mixed Conifer
	Plumbeous Vireo
	Brush/mixed woods
	The defoliation of mixed conifer may create conditions where early succession vegetation will occur. Harvest operations may destroy nests when this vegetation  is present.
	Foraging or nesting activity may be slightly affected over a short period of time and area.

	Mixed Conifer
	Red-faced Warbler
	Ponderosa pine mixed conifer with oak understory
	The possible cutting of live trees for road implementation may lead to nest destruction. 
	Foraging activity may be slightly affected over a short period of time and area.

	Mixed Conifer
	Williamson's Sapsucker
	Ponderosa pine /mixed conifer 
	The possible cutting of live trees for road implementation may lead to nest destruction. 
	Foraging or nesting activity may be slightly affected over a short period of time and area.

	Mixed Conifer
	Band-tailed Pigeon
	P/J/p pine/mixed conifer
	The removal of snags and some live trees will directly remove nests. Some foraging habitat will also be altered.
	Foraging or nesting activity may be slightly affected over a short period of time and area.


Important Bird Areas (IBA) 

The Penasco Canyon IBA is the closest IBA to the analysis area. Because of project design features such as WS-2 and WS-3 there would be no adverse affects to this IBA. 
Overwintering Areas
The project area provides wintering habitat for migrant bird species. However, the project area is not recognized as an important over wintering area because significant concentrations of birds are not known to occur here nor do unique or a high diversity of birds winter there. 
Conclusion

No significant effects will occur to Migratory Birds because the project alternatives would not substantially alter existing habitat for migratory bird species of concern. However, the actions associated with the project alternatives have the potential to impact some Migratory Birds
Fisheries
The analysis of effects on fisheries will concentrate on perennial streams within and downstream of the project area. There is approximately 15.8 miles of perennial stream that fall within the project area. As to date none of the 15.8 miles have a fishery component. Most of the stream is lacking in woody debris and willow component. They primarily run along grassy swales in mountain meadows. Of any of these streams, the Rio Penasco is the primary stream that has fishery potential. This stream has been classified by the state of New Mexico as an impaired stream. The current fishery is currently found in the lower stretches of the stream on private land.
A cold-water fishery is dependent on several conditions within a stream. Included among these conditions are water temperature, large woody material, crown cover, amount of sediment, chemical makeup, amount of available food, and the amount of cover. Some species commonly found in the Penasco River are brook trout (Salvelinus fontinalis), brown trout (Salmo trutta) and rainbow trout (Oncorhynchus mykiss) (Sublette, et., 1990). Historically, fish populations have been located in the Rio Penasco up to the Bluff Springs area. Fish structures were even implemented to improve the fishery. However, due to past drought conditions the fishery on the Rio Penasco on National Forest system lands was eliminated. Downstream locations on private land were blocked which prevented any migration upstream in better conditions. 
No Action (Alternative 1)

Direct Effect
This alternative would not have any direct loss of stream habitat and no sediment would be added to the streams. 
Indirect Effect 
The retained defoliated trees enhance future soil stabilization and under some high flow events may wash into the stream channel and then serve as some form of hydrological function. 
Cumulative Effect
This alternative produces no cumulative effects to fisheries on forest and non-forest properties. 
Determination
Because no disturbance in any matter will occur, this alternative would maintain sufficient habitat for a fisheries (Williams, 2008). 
Revised Proposed Action (Alternative 2)
Direct Effect
Buffers developed by the project hydrologist should prevent any direct disturbance to stream habitat. 

Indirect Effect
Increased sediment loads to occupied downstream habitat may be due to upstream road crossings and tree removal. Approximately 77 percent of soils within treatment units are considered moderate/severe for erosion, and 19 percent are considered severe. This may present situations where the proposed action may have some indirect effects to this fishery. However, the watershed and soils project design features should prevent sedimentation problems that may adversely affect potential or existing fisheries. 
Cumulative Effect
Past wildfires, timber projects, grazing, prescribed fires, recreation and other activities, add to the cumulative effects to fisheries by reducing the amount of habitat that it uses. The only known foreseeable projects are associated within programs that deal with private land fuels reduction and road maintenance. There would be cumulative effects associated with this alternative because of indirect effects from sediment loads to down stream occupied habitat. 
Determination 

The associated project design features and the location where a viable fishery occurs from this project indicate that negative effects will not occur by any disturbance. Therefore, this alternative would maintain sufficient habitat for fisheries to exist (Williams, 2008). 
Threatened, Endangered and Sensitive Species

Species currently listed as threatened, endangered, candidate, and species of concern by the United States Fish and Wildlife Service (USFWS) (downloaded from their website on January 29, 2008
) were considered. A list of species with possible effects was developed from these lists and an analysis for each of these species is included in this section. 
The R3 Regional Forester Sensitive Species list was recently updated on September of 2007. New species that were not addressed during project scoping were reviewed to determine if the project is trending the species toward listing. Species no longer found on the R3 Regional Forester Sensitive Species list will not be addressed. Species that are not expected to occur on or near the Lincoln National Forest due to the range of the species, lack of habitat, or which only occur on an incidental basis, will not be included in a detailed analysis. Species not known to occur on or near the Sacramento Ranger District, though they may occur elsewhere on the Forest, and therefore will not be affected by the project alternatives, will not be included in a detailed analysis. Species not know to occur or have habitat on or near the project area, though they may occur elsewhere on the District, therefore will not be affected by the project alternatives will not be included in a detailed analysis. Species that may use the project analysis area on an incidental basis, or have minimal amounts of historic habitat, but do not depend significantly upon the area resources for their continued existence are not expected to be effected by this project under the worst case, and they will not be included in detailed analysis. Additional information regarding the species excluded from detailed analysis can be found in the Wildlife, Fish and Rare Plant Report for the Sacramento Mountains Defoliation Project (Williams, 2008) (project file).
Sacramento Mountain Checkerspot (Occidryas anicia cloudcrofti) 

Checkerspots (Forest Service Region 3 Sensitive Species) are a resident Lepidopteran that feed on wildflowers such as New Mexico penstemon (Penstemon neomexicana) and orange sneezeweed (Helenium hoopesii) that are found in meadows and large forest openings. Other life history requirements of the species (e.g. wintering, egg-laying or weather shelter) are not specifically known, but are assumed to be within the meadows and large forest openings. The key plant for this species is thought to be the purple beardtongue (Penstemon cobaea purpureus). New Mexico penstemon is the key forage plants for larvae. Sneezeweed is the key nectar plant for the adult.
The Checkerspot population center is within 2-5 miles of the town of Cloudcroft. Currently, the species has been found up to five miles northeast of Cloudcroft and north to the Mescalero Tribal Lands boundary. The south and west directions remain about two miles from Cloudcroft. The butterfly is in both meadow and large non-forested areas. Approximately 570 acres of occupied meadow habitat can be found within the entire analysis area. Previous disturbance of this habitat has occurred by the implementation of the Rio Penasco II project. Monitoring in locations that have disturbed occupied habitat by similar logging operations has shown occupancy after implementation (2007 Sacramento Checkerspot Butterfly Report, Lincoln National Forest). 
No Action (Alternative 1)
Direct Effect
There are no direct effects to this species from the No Action Alternative. 
Indirect Effect
There are no indirect effects to this species from the No Action Alternative. 
Cumulative Effect
Because this alternative does not disturb habitat there is no cumulative effects to this species. 
Determination

It is assumed that no impact to the species will occur because ground disturbing activities will not occur in meadows or large forest openings known to have been occupied, therefore, this alternative will not impact this species or its habitat (Williams, 2008).
Revised Proposed Action (Alternative 2)
Direct Effect:  
Approximately 1.83 miles (1.83 acre) of new temporary and re-opened road, skid trails, and 21 landings (.25 acre) would disturb 7.08 acres of occupied habitat. The project design features associated with the alternative should reduce the direct effects to the species. Moving larvae tents to avoid landings or skid trails may produce some direct effects to the larvae and its host plant. However, effects associated with this project design feature are greatly less than the potential effects of mechanical equipment or log placement on larvae tents. Many penstemon could be killed by the activities associated with this alternative. 
Indirect Effect
Short term loss of penstemon may reduce locations where adult butterflies will be able to lay their eggs. However, the disturbance associated with the alternative may also produce conditions for more penstemon within an area in the future. 
Cumulative Effect 

Past wildfires, timber projects, grazing, prescribed fires and other activities add to the cumulative effects to this species by reducing the amount of viable habitat that it uses. The aerial application of Btk (pesticide) occurred on occupied habitat on National Forest and Village of Cloudcroft lands in 2007. The known foreseeable projects are associated with programs that deal with private land fuels reduction, road maintenance, campground improvement, Cloudcroft Work Center traffic, further Btk aerial application, and new subdivision construction. 
Determination

When the following condition is met, it is assumed that the activity may impact individuals, but is not likely to result in a trend toward federal listing or loss of viability: 1) survey prior to disturbance in occupied habitat has occurred, 2) the implementation of avoidance measures of known locations, 3) all ground disturbing activities within occupied habitat will be completed from November 1st through February 28th. Disturbance may occur before November if all appropriate mitigation measures are incorporated and monitoring has indicated that larvae are in the state of diapause. The small amount of disturbance within a 3 to 5 year time frame with appropriate design features allows this alternative to meet these conditions. Therefore, this alternative may impact individual butterflies and their habitat but will not likely result in a trend toward listing or loss of viability (Williams, 2008).
Sacramento Mountain Salamander (Aneides hardyi) 

The Sacramento mountain salamander (Forest Service Region 3 Sensitive Species) inhabits coniferous forests, which include species such as Douglas-fir, true firs, spruces, and some pines at elevations over 8,000 feet. Quaking aspen and various shrubs are also present. Substantial forest canopy, and cover such as rocks and organic litter are key elements of preferred salamander habitat. Logs in an advanced state of decomposition are preferred microhabitat for this salamander. The salamander must remain moist at all times as it breathes through its skin. They spend most of their time beneath the surface, coming out only when conditions are humid. This salamander is above ground from the end of May until late September depending on moisture conditions. It feeds mainly on invertebrates such as ants, spiders, and beetles. The species requires air temperatures of less than 33.25 C. 
The New Mexico State Salamander working group has recommended that no more than 25 percent of the District’s known occupied habitat have vegetative treatment within a ten year period. To be within the recommended management standards only 12,736 acres (or 25 percent of occupied habitat) can have vegetative treatment until more occupied acres are located. Of the occupied acres, 7,462 acres have had vegetative activity in the last ten years. That leaves 5,275 acres of occupied habitat available for activities in 2008 to still meet salamander management recommendations. 
There are currently approximately 50,950 acres of occupied Sacramento Mountain salamander habitat on the Sacramento Ranger District. Approximately 10,585 acres of that habitat is found within the analysis area. This comprises 21 percent of the occupied habitat on the Sacramento Ranger District. The analysis area is scattered within seven sixth code watersheds. The insect outbreak has caused a decrease in canopy cover, which in return has reduced habitat quality (ex. Drier conditions) on 10,585 acres. 
No Action (Alternative 1)
Direct Effect
There would be no direct effects to this species from the No Action Alternative. 
Indirect Effect
The retention of all of the dead trees would provide habitat for this species in the future. 
Cumulative Effect
The defoliation of mixed conifer has cumulatively added additional large woody material for this species to utilize. This alternative does not disturb habitat and create cumulative effects to this species or its habitat. 
Determination

Because this alternative proposes no action, no activities will occur in suitable salamander habitat; therefore, this alternative will not impact this species or its habitat (Williams, 2008).
Revised Proposed Action (Alternative 2)
Direct Effect
Salvage harvest, hazard tree removal, fuel-wood gathering, and pile burning will create ground disturbance in 6,161 acres. Of the 6,161 acres, approximately 3,912 acres are found to be occupied with salamanders. 
The activities associated with the alternative involve ground disturbance by the use of conventional harvest equipment (ex. rubber tired skidders) and skidding to designated landing locations. All logs in the landings will be hauled out by existing system, non-system, and temporary roads. The weight of the heavy equipment and dragged logs will compact and destroy access into subterranean retreats for salamanders. 
Approximately 3,648 acres of harvest operations in occupied salamander habitat outside the vicinity of the Village of Cloudcroft would be piled or lopped and scattered. If fuel loading exceeds 15 tons per acre within those acres, excess fuel will be grappled piled and burned. 
The remaining 264 acres of harvest operations within occupied salamander habitat are found within the vicinity of the Village of Cloudcroft. Because of its close vicinity to the Village the slash will be chipped or masticated. To reduce the pH effects on the soil and the vegetation, the chipping and mastication will only go up to 4 inches in depth and scattered in a discontinuous pattern over the landscape. 
All locations will retain 15 tons per acre of downed woody material favoring the retention of logs greater than 12 inches midpoint diameter and 8 feet in length. The retention of downed woody material maintains is an important habitat component for this species and its prey. The project does not treat over 40 percent of occupied salamander habitat within any of the 7 Sixth Code Watersheds. 
Reforestation activities may occur within some occupied habitat. This may only occur if natural regeneration is deemed to be slow. Some slight disturbance to the understory may occur when young trees are planted. 
Indirect Effect
All of the treatment associated with the project may increase some sedimentation within salamander habitat. This may create a positive or negative short term response from the fauna within the area. The potential disturbance of subterranean retreats for salamanders by the use of heavy equipment may create a decrease in species numbers in a particular area. 
The chipping or mastication within occupied habitat may alter fauna within the area. An altered fauna may in return impact the prey species of the salamander. To address these types of concerns the district has set up monitoring plots within the Rio Penasco II Watershed project to determine some of the effects that mastication may have on salamanders. Additionally the chipping and mastication piles are to be kept at 4 inches in depth and scattered in a discontinuous pattern over the landscape to address habitat alternation concerns.

This alternative would treat less than 25 percent (12,736 acres) of the known occupied habitat (7,462 acres + 3,912 acres = 11,374 acres) in a 10 year time span on the Sacramento Ranger District. This enables management to reduce effects to the overall population on the Sacramento Ranger District and allow its habitat to recover. 
This alternative treats 3,912 acres of occupied habitat, which is less than 40 percent (4,234 acres) of the project planning area. In addition the scattered nature of this project also disperses the effects to salamander habitat. 
The retention of the downed woody material and its tendency to maintain moisture longer enable this species to stay above surface longer if conditions within the stand become drier. The planting and seeding of mixed conifer species will ensure the recovery of canopy cover within a given area. An increased forest canopy cover may create a cooler microclimate and one which may be able to maintain moisture longer. This in return will create conditions that this species thrives in. 
The reforestation of some occupied habitat may help recovery the loss of canopy cover within a given site in the future. It is hoped that this canopy cover will help maintain cooler and moister conditions for this species. 
Cumulative Effect
Past wildfires, timber projects, prescribed fires, and recreational activities add to the cumulative effects to this species by reducing the amount of viable habitat that it uses. The only known foreseeable projects are associated within programs that deal with land fuels reduction. This project along with other projects would affect approximately 11,374 acres of occupied habitat over a 10 year period which is under 25 percent. 
Determination
When the following conditions are met, it is assumed that the activity may impact individuals, but is not likely to result in a trend toward federal listing or loss of viability: 1) no more than 25 percent of the Sacramento Ranger District's known occupied habitat will have vegetative activity within a ten year period. 2) No more than 40 percent of a Project Area’s known occupied habitat will have activity. 3) There will be at least 10 tons per acre of down woody material left within forested areas. 4) All activities (burning or mechanical) will occur when the salamanders are under ground. The project design features associated with Alternative 2 will reduce the impacts to this species and its habitat. The alternative will disturb occupied habitat but the size and the project design features will allow it to meet the above conditions, therefore, the project will likely impact individuals and their habitat, but will not trend toward federal listing or loss of viability (Williams, 2008). 
Northern Goshawk (Accipiter gentiles) 

Ponderosa pine and mixed-conifer forest types, with a variety of age and size classes, are suitable goshawk (Region 3 Sensitive Species) habitat. Of the 321,249 acres of forest wide habitat, approximately 14,500 acres (5 percent) has been defoliated on the Sacramento Ranger District. Of the 321,249 acres of forest wide habitat, approximately 14,500 acres (4 percent) will be analyzed for treatment. Of the 14,500 acres, approximately 2,071 acres fall within 8 post-fledgling areas (PFAs). The remaining 12,429 acres is suitable goshawk habitat. The insect outbreak has impacted this species and its habitat. The defoliation of suitable habitat has increased foraging habitat within the analysis area. Of the 14,500 acres of suitable habitat, approximately 6,161 acres were taken out of nest/roost habitat. It also may have shifted where some of the pairs nest in the future.
No Action (Alternative 1)  
Direct Effect  
The No Action Alternative would have no direct effects to this species or its habitat. 
Indirect Effect  

Allowing the dead trees to remain would, in the long term, allow for additional habitat (ex. snags or downed logs) for this species and its prey base to utilize.

Cumulative Effect  
The defoliation of mixed conifer has cumulatively added foraging habitat for Northern goshawk. The defoliation has also created additional snags for this species to utilize. The Northern goshawk will utilize the snags for roosting and locations to hunt from. This alternative does not disturb habitat and create cumulative effects to this species or its habitat. 
Determination

Because this alternative proposes no action, no activity would occur within a PFA or suitable habitat. Therefore, this alternative will not impact this species or its habitat (Williams, 2008). 
Revised Proposed Action (Alternative 2)  
Direct Effect 
Approximately 5,420 acres (88 percent) of the 6,161 acres of proposed treatment would occur within habitat outside of PFAs. The remaining 741 acres would occur within six PFAs. No treatment would occur within designated dispersal PFAs. Of the 741 acres of vegetation removal within PFAs, approximately 254 acres would occur in nest stands. The 254 acres are comprised of 96 acres of protected nest stands and 158 acres of Potential nest stands. Potential roost or perching locations may be reduced by the removal of snags. None of the proposed treatment would alter nesting conditions because the habitat is currently not there because of the defoliation. Because of the defoliation the treatment would only disturb foraging habitat. 
Ground disturbance would be created by utilizing conventional harvest equipment (ex. rubber tired skidders) and skidding to designated landing locations. All logs in the landings would be hauled out by existing system, non-system, and temporary roads. If fuel loading exceeds 15 tons per acre within those acres, then excess fuel will be grappled piled and burned. The remaining acres of harvest operations within the vicinity of the Village of Cloudcroft would be chipped or masticated. Reforestation within suitable habitat may occur if natural regeneration is showing signs of slow recovery. The reforestation will favor species that the goshawk will select for nesting or roosting in the future. Some slight disturbance to the understory may occur when young trees are planted. Road implementation of this project may involve the removal of some live and dead trees. In most circumstances the MSO project design features will address these situations. 
Indirect Effect  
Ground disturbing activities from this alternative may create some positive and negative short term effects to the fauna that its prey base utilizes. The retention of three snags per acre would maintain the conditions for roosting and foraging. The planting and seeding of mixed conifer species would help ensure nesting and roosting habitat for this species to utilize in the future. Treating in the PFAs may create post conditions (e.g. open gaps) where types of human activity may increase over a short period of time. 
Cumulative Effect
Past wildfires, timber projects, prescribed fires, and recreational activities add to the cumulative effects to this species by reducing the amount of viable habitat that it uses. The defoliation of mixed conifer has cumulatively added foraging habitat for northern goshawk on the district. It has also has increased roost location throughout the project area. The only known foreseeable projects that cumulatively affect this species are associated within programs that deal with fuels reduction. 
Determination
When the following condition is met, it is assumed that the activity may impact individuals, but is not likely to result in a trend toward federal listing or loss of viability: 1) ground disturbing activities occur within habitat but design feature that reduce disturbance to reproduction or roosting will be incorporated, 2) habitat requirements such as snags and woody debris will be retained. The project design features associated with Alternative 2 will reduce the impacts to this species and its habitat. The size and scale of the proposed action with the associated project design features will allow the alternative to meet the above conditions, therefore, it is my determination that the project will likely impact individuals and their habitat, but will not trend toward federal listing or loss of viability (Williams, 2008). 
Mexican Spotted Owl (MSO) (Strix occidentalis lucida) 

The Mexican spotted owl (MSO) (Federally listed as Threatened) inhabits mixed coniferous and pine/oak forests, canyons, desert caves and riparian areas through the Southwest. Major threats cited in the final rule listing the MSO as Threatened include habitat loss due to timber harvesting and risk of catastrophic fire. According to the Final Rule to List the Mexican Spotted Owl as a Threatened Species in the Federal Register Vol. 58. No.49. and the Recovery Plan, ponderosa pine and pinyon/juniper are not suitable habitat for nesting and roosting unless an owl is actually using the area for nesting or roosting. 
Preliminary prey base data being taken on the Lincoln National Forest suggest that the owl utilizes three main food sources: wood rats, deer mice, and voles. Canopy cover and herbaceous ground story materials are important prey habitat conditions. Foraging habitat occurs throughout several forest types from pinyon/juniper to spruce/fir. Mixed conifer forests with old growth stands are most commonly used. These forests are dominated by Douglas-fir and/or white fir, with understory consisting of coniferous species and broad-leaved species such as Gambel oak, maples, boxelder, and New Mexico locust. These forests are also usually uneven-aged, multistoried, and have high canopy closure. The Mexican spotted owl nests and roosts primarily in closed canopy forests or rocky canyons. 
MSO critical habitat is limited to areas within mapped boundaries that meet the definition of Protected or Restricted MSO habitats. On the Sacramento Ranger District the primary constituent elements for MSO are found in mixed conifer forests. Protected habitat is found within PACs or on mixed conifer outside of PACs on slopes greater than 40 percent. Restricted habitat is mixed conifer outside of PACs and on slopes less than 40 percent. Restricted habitat is primarily utilized for foraging or future dispersal. 
The USFWS (2005) identified primary constituent elements in the August 2004 designation of critical habitat. Primary constituent elements are those physical and biological features necessary to ensure conservation of the MSO. Primary constituent elements related to forest structure include:

· A range of tree species, including mixed conifer, pine-oak, and riparian forest types, composed of different tree sizes reflecting different ages of trees, 30 percent to 45 percent of which are large trees with a trunk diameter of 12 inches or more when measured at 4.5 feet from the ground;

· A shade canopy created by the tree branches covering 40 percent or more of the ground; and

· Large dead trees (snags) with a trunk diameter of at least 12 inches when measured at 4.5 feet from the ground. 

The primary constituents in shortest supply in MSO habitat areas within the project area are as follows. Other constituent elements appear to be adequately represented in the area.

· Large trees at least 12 inches in diameter covering 30 to 45 percent of the nesting habitat

· Water

· Plant cover adequate to support and maintain prey species habitat. 
The Sacramento District is located within the Basin and Range-East Recovery Unit. The Basin and Range-East Recovery Unit currently has 143 established Protected Activity Centers (PACs). Of the 143 established PACs within the recovery unit, there are currently 114 (80 percent) PACs established within the Sacramento Ranger District. 
The Recovery Plan considers wildfire a major threat to the owl on the Basin and Range-East Recovery Unit. It allows for some fuel reduction in both protected and restricted habitat. Fuels reduction treatments are prohibited within the 100 acre fire protection area. Loss of habitat and increasing fire ignitions are the main concerns. The recovery plan considers pre-commercial thinning a minor threat to the owl on the Basin and Range-East Recovery Unit. The recovery plan allows pre-commercial thinning in all habitats except for the fire protection area. The recovery plan considers commercial treatments (uneven aged prescriptions) a minor threat to species and its habitat. Salvage operations are allowed when natural events such as stand replacing wildfire, disease, or insect damage leads to the mortality of a substantial proportion of trees. 
Approximately 14,500 acres of MSO habitat has been defoliated. Of the 14,500 acres, 6,161 acres have been defoliated to a point where the conifer will die within the foreseeable future and will be analyzed as the proposed action. Of the 6,161 acres, approximately 816 acres within fourteen PACs have had their nest/roost habitat reduced by 11 percent. The remaining 5,345 acres are considered Restricted Habitat. 
Alternative 1 (No Action)
Direct Effect
There would be no direct effects to this species due to Alternative 1. 
Indirect Effect
Allowing the dead trees to remain will in the long term allow for additional habitat (ex. Snags or downed logs) to remain for this species and its prey base to utilize. 
Cumulative Effect  
Because this alternative does not disturb habitat there is no cumulative effects to this species. The defoliation of mixed conifer has cumulatively added foraging habitat for Mexican spotted owl on the district. The additional snags will serve as increased perching locations for the owl. This will in return assist the owl in its foraging.

Determination

Because this alternative proposes no action, there would be no ground disturbing activities  within a PAC, mixed conifer on slopes greater than 40 percent or any other form of MSO habitat (Restricted), therefore this alternative will have no effect on MSO (Williams, 2008). 
Based on the fact that this alternative will not have any action, this alternative will have no effect on MSO Critical habitat (Williams, 2008). 
Revised Proposed Action (Alternative 2)  

Direct Effect  

All of the operations associated with the salvage harvest, hazard tree removal, fuel wood harvest, and road implementation may create ground disturbance in all 6,161 acres of MSO habitat. None of the disturbance will remove the primary constituent elements for MSO. Of the 6,161 acres, approximately 5,335 acres (87 percent) would occur within Restricted Habitat. No habitat on slopes greater than 40 percent would be treated. The remaining 826 acres would occur within fourteen PACs. Perching locations for foraging may be reduced by the removal of snags. This alternative only treats defoliated habitat, therefore nesting and roosting habitat would be minimally affected by the harvest operations. 
There is approximately 14 miles of new temporary road within MSO habitat. Of the 14 miles, approximately 2.25 miles fall within PACs. The project also proposes 20 miles of re-opened road that falls within MSO habitat. Of the 20 miles, approximately 5 miles fall within PACs. Some of the proposed roads will lead to approximately 35 landings that fall within PACs. None of these activities would occur within the 100 acre nest activity center. Perching locations for foraging may be reduced by the removal of snags. Ground disturbance will be created by utilizing conventional harvest equipment (ex. rubber tired skidders) and skidding to designated landing locations. Fuel loading that exceeds 15 tons per acre will be grappled piled and burned. The remaining acres of harvest operations within the vicinity of the Village of Cloudcroft will be chipped or masticated. These associated actions will primarily affect foraging habitat. The project design features (ex. retaining 3 largest snags per acre, downed woody material retention) will maintain proper foraging conditions for the owl. 
Some live trees may have to be removed to implement some roads. Project design features will prevent adverse affects to nest and roost habitat. These features consist of not cutting trees over 9 inches dbh in PACs and no tree greater than 24 inches dbh in Restricted Habitat. The use of temporary and system roads, and associated tree removal will not reduce conditions in a “Threshold” stand below habitat requirements. Mickey Mauter, the current District Timber Sale Administrator stated that “district personnel will try to layout the road, skid trails, and landings where tree removal will be avoided in most circumstances. The likelihood of tree removal will be very slim.” 
Reforestation within suitable habitat may occur if natural regeneration is showing signs of slow recovery. The reforestation will favor species that MSO will select for nesting or roosting in the future (ex. Douglas-fir). Some slight disturbance to the understory may occur when young trees are planted. 
The only critical habitat constituent elements that may be affected by this alternative involve the removal of snags and downed woody material. 
Indirect Effect

Retaining the three largest snags per acre within the proposed action area will help the owl forage within the openings. Retaining the largest snags per acre is the preferred approach because these areas are future nest sites after the vegetation recovers within the area. The ground disturbance may create additional fauna within a given area. The additional fauna and the retained woody debris may create conditions where the prey species for the owl may increase. Increased prey may allow some owl pairs to reproduce easier in a given year. An emphasis of planting and seeding of mixed conifer species will help the defoliated areas to become nesting areas in the future. Breeding season restrictions within PACs will prevent disturbance of reproduction. Not treating over 40 percent slope will reduce the chance for increased sedimentation within the owl’s habitat. Treating in the PACs may create post conditions (e.g. open gaps) where types of human activity may increase over a short period of time. 
Cumulative Effect
Past wildfires, timber projects, drought conditions, grazing, prescribed fires, add to the cumulative effects to this species by reducing the amount of habitat that it uses. The known foreseeable projects are associated with programs that deal with private land fuels reduction, road maintenance, off road motorized use, hunting activities, and salvage operations. 
Determination
It is assumed that if the following conditions are met, the alternative may affect (NLAA) this species, but will not likely adversely affect this species or its habitat: 1)  No activities will occur within the 100 acre nest activity center, 2)  The activity will not disturb reproduction, 3) no trees greater than 24 inches will be removed unless for safety purposes, 4 retaining the three largest snags per acre, with an emphasis of over 18 inches dbh, 4) retaining 10-15 tons of downed woody material, 5) no live trees greater than 9 inches dbh within PACs will be removed, 6) No stands that meet threshold condition will be taken below its standard. Because this alternative meets the above conditions and the Recovery Plan Salvaging Guidelines the proposed action will meet the conditions for a may affect, but is not likely to adversely affect (NLAA) this species or its habitat. 
The project design features associated with this project allow the adequate amount of snags and downed woody material to be retained. Along with the size and nature of this project, the proposed action will have no effect on MSO Critical habitat (Williams, 2008). 
Recreation and Visual Quality

No Action (Alternative 1)
Direct Effects

In most situations the No Action Alternative has no effects on existing resources and their use. In the case of the Sacramento Mountains Defoliation analysis, there are major implications to recreation, visuals, and special uses in the project area if no action is taken to address the existing and subsequent insect tree mortality. This alternative would not address the purpose and need of public safety posed by dead trees. The anticipated mortality of up to an average of 50 percent of the existing trees across the analysis area from the Nepytia janetae outbreak has the potential to create a significant safety hazard from dead fall to both the public that is engaged in various recreational activities and to Forest visitors traveling through the impacted area. The forest landscape around the area’s developed recreation sites and directly adjacent to area trails and roads would be dominated by gray colored dead trees. In the short term over the next 1-3 years, the high number of dead standing trees will create a dramatic contrast to the remaining live trees. The result will be a general decline in the overall scenic beauty of the project area. Under this alternative there will be no opportunities to enhance and improve scenic resources or achieve the desired conditions described in Chapter 1. The No Action Alternative is not in line with specific Management Area direction emphasizing developed and dispersed recreation in the project area. 
Recreation Opportunity Spectrum (ROS)
Under the ROS system, changes to the landscape and vegetation from “natural” events such as the current Nepytia janetae defoliation, tree mortality, and/or a wildfire would not affect the current ROS class designations of rural, roaded natural, and semi-primitive motorized. Though this is the case, with no treatment, over the next 3 to 10 years the majority of the dead trees will topple in a jack-straw pattern presenting both a safety hazard to recreationists as they fall and as obstructions to access and use on area trails and roads. More road and trail maintenance and clearing would be needed. The popularity and desirability of the project area to recreationists is primarily due to the tree cover and forests. With the prospect of a landscape dominated by dead trees, the desirability of the using the area for recreational activities would decrease and the recreational experience would be degraded under the No Action Alternative.
Visual Quality Objectives (VQO)
Although dead trees have and always will be a natural component of the project area’s landscape, the prospect of a high percentage dead trees covering thousands of acres of forest would be viewed in the short term as being unnatural and a visual eyesore to the majority of National Forest visitors and users. The contrast of dead trees to green live trees would detract from the overall scenic quality of the area. Though this perception exists, the areas VQOs of retention and partial retention would not change under the No Action Alternative. Effects to designated VQOs are based on land management activities such as timber harvest and thinning, not on natural occurring events such as the current Nepytia janetae defoliation. Due to this, under the No Action Alternative, the VQOs of Retention and Partial Retention would be met and the existing landscape character would continue to change over time by natural processes. 

Special Uses

Dead fall from tree mortality also poses a major threat to permitted special uses infrastructure such as power line corridors and access roads. Though most special use permits have provisions for addressing hazard trees, the mere scope of the tree mortality that is taking place is well beyond what was originally envisioned when these  permits were enacted. By not addressing the implications of the large scale tree mortality to special use permits and infrastructure in the analysis area, this alternative could potentially violate and/or present major implications to the terms and conditions of these permits. 
Indirect Effects

The biggest indirect effect to the recreation, visuals, and special uses in the project area from the No Action Alternative is the increased risk of long term catastrophic wildfire danger posed by not addressing the extensive tree mortality. A catastrophic fire has a high potential to negatively impact the analysis area’s recreation, visual, and special use resources. In the event of a high-severity wildfire, the existing landscape would be suddenly altered with little opportunity to slow or control the change. A high-intensity large-scale wildfire would redefine and reshape the existing landscape character. Depending on the severity of the fire, the appearance of much of the area would shift from being forested to being non-forested. For several years the landscape would be dominated by blackened, dead standing trees with little to no vegetation in the understory. A catastrophic wildfire could potentially eliminate recreational facilities and scenery that draws Forest visitors and recreationists to the area. Likewise infrastructure with associated special uses in the area could be eliminated or severely affected by a potential wildfire. 
Cumulative Effects

The spatial extent of the analysis area for cumulative effects is the boundaries of the two non-contiguous project areas surrounding Cloudcroft and the larger area to the south to the east and north of the Sunspot Observatory. Past, present, and reasonably foreseeable future actions include projects related to commercial and non-commercial thinning, mastication, slash piling, and burning that were covered under the Rio Penasco Environmental Analyses and other recent decisions. The primary purpose and need of these analyses was to reduce fuels and the risk of wildfires to the Village of Cloudcroft and other private land inholdings in the vicinity. A number of the developed recreational sites have been reconstructed in recent years, with more slated for reconstruction in the near future. By not treating the dead trees, increased fuel loading, and addressing the subsequent long term increased probability of a catastrophic wildfire impacting the area, the No Action Alternative would have the potential to undermine the fuels reduction work that has been completed and/or that is in the process of being completed. Along with being a threat to recent and future investments in upgrading developed recreation sites in the vicinity, a catastrophic fire would be detrimental to the recreation, visual, and special uses resource areas in the project area. 
Revised Proposed Action (Alternative 2)
Direct Effects

The Revised Proposed Action is designed to directly address the purpose and need of dead tree salvage, fuels reduction, public safety, and reforestation across the area that has been impacted by the Nepytia janetae defoliation. In doing so the Revised Proposed Action would be the most beneficial alternative to addressing the anticipated mortality of up to an average of 50 percent of the existing trees across the analysis area from the Nepytia janetae outbreak. By treating the dead trees, the Revised Proposed Action would be beneficial in maintaining access to area trails and roads. Treating dead trees would also reduce the safety hazard from dead fall to both the public that is engaged in various recreational activities, to Forest visitors traveling through the impacted area, and to special uses infrastructure within the area. Under the Revised Proposed Action, there will be opportunities to enhance and improve scenic resources or achieve the desired conditions described in Chapter 1. The treatment of dead trees around the area’s developed recreation sites and directly adjacent to area trails and roads would be beneficial to maintaining the visual and high quality scenery that make the project area so desirable for recreational use.

For public safety, recreational access to trails, and areas where heavy equipment is operating would likely be temporarily restricted during project implementation. This would result in short-term user displacement. However, the entire proposed treatment area would not be closed at the same time, as the project would be implemented in phases. Thus, when one area trail is identified for public closure, recreationists would be able to find other areas that they could access and use within the project area. A specific mitigation measure/design feature has been included under the Revised Proposed Action to address the use of Forest Supervisor closure orders as needed for area trails during the implementation of the project. Likewise, temporary damage to trail treads and signing during project implementation has also been addressed by a specific mitigation measure/design feature that would restore impacted areas to their pre-existing condition. The activities under the Revised Proposed Action are consistent with specific LRMP Management Area direction emphasizing developed and dispersed recreation in the project area. 
ROS

Dead tree salvage and fuels reduction treatments under the Revised Proposed Action have the potential to be most noticeable within portions of the project areas that have been designated as rural and roaded natural under the ROS system. Situated within the Cloudcroft Recreation Area around the Village of Cloudcroft and along the Sunspot Highway corridor to the south, these areas tend to have the highest concentration of visitors and use. Under both of these ROS classifications, the evidence of sights and sounds of man are considered acceptable activities. The bulk of the area proposed for treatment is within the semi-primitive motorized ROS classification. Under this classification, management activities are to be designed to maintain a natural or natural appearing environment. Though the current insect infestation is considered a “natural” event, to the majority of Forest users the presence of dead and dying trees is seen as being unnatural and detracts from the recreational experience that they seek. The treatment of dead trees and fuels would be beneficial in restoring the existing landscape to one more in line with the expectations of recreational users and the current ROS settings. The anticipated short term effects of the treatments and associated mitigation measures/design features that have been included under the Revised Proposed Action (see Table 1) would improve the current situation, help in restoring the area to a more natural appearing setting, and maintain the project area within the designated ROS settings. 
VQO

The “seen areas” or those foreground areas (0-1/2 mile of viewer) from which project activities would be somewhat to very noticeable include the Village of Cloudcroft and other area private land inholdings, all of the area’s developed recreational sites, and from the highways, Forest roads, and trails within and directly adjacent to the treatment areas. Direct and prolonged views into the project area would be obscured by the undulating character of the existing terrain with its numerous ridges and steep terrain. The resulting views of the project area from the Village of Cloudcroft, scattered private land, roads, and trails would mostly be interrupted and of short duration. Activities related to this project would primarily be viewed as middle ground and background (1/4 mile to infinity from viewer) from area highways and National Forest System roads and trails. Specific mitigation/design features (See Mitigation and Monitoring section of this report) have been included under the Revised Proposed Action to address slash treatment, skid trails, landings, tree marking, and the retention of deciduous vegetation to address concerns for VQO objectives within the foreground. 
One hundred per cent of the project area is within either retention or partial retention VQOs, which require little or no evidence of human activities immediately after project implementation. The current contrast of dead trees to green live trees detracts from the overall scenic quality of the area. Although dead trees have and always will be a natural component of the project area’s landscape, the prospect of a high percentage dead trees covering thousands of acres of forest would be viewed in the short term as being unnatural and a visual eyesore to the majority of National Forest visitors and users. The salvage of dead trees and related fuels treatments would help in restoring the aesthetics of the treatment areas to one more in line with the expectations of the Forest visitor and the VQO classification of retention and partial retention. 
The anticipated tree mortality from the insect defoliation will not be uniform across the landscape. The salvage of pockets, groups, and single dead trees across the treatment area will appear more natural than what would result from a uniform spaced thinning. Diversity of tree species, age, and class size would increase; spatial distribution of trees would be more varied with an emphasis on clumpy, irregular groupings interspersed with openings. In addition, grasses, wildflowers, forbs and shrubs, which are currently sparse due to the lack of openings in the canopy, would become abundant and diverse creating a more dominant understory component. The landscape would still appear forested but would contain fewer mid-sized and large diameter trees; the remaining larger live trees would still dominate the landscape.

Salvage and fuels reduction treatments would alter the existing character of forests in the area but the forests would still be mostly natural appearing. The vast majority of viewers would not discern any changes to the forest. There would be more opportunities to view farther distances into and across the project area. The clumpy, uneven patchiness of the defoliation and tree mortality would more closely reflect natural, fire-adapted forest conditions. In general the scenic quality would be improved by the removal of dead trees and slash treatment. 
As demonstrated by recent commercial timber sales and fuels reduction projects that have been implemented around the Village of Cloudcroft and along area highways, including the Sunspot National Scenic Byway, under the Rio Penasco project decisions, management activities can be successfully designed to meet the area’s VQO designations. As described in the LRMP, the acceptable variation in VQO of Retention should not change anymore than 2 percent in the foreground and 5 percent in the middle ground and background, and under Partial Retention anymore than 5 percent in the foreground and 10 percent in the middle ground and background after project implementation. Evidence of some skid trails, landings, slash, tree paint, and other evidence of project activities may still be seen from some viewpoints within the first year after project completion. Once grasses and other ground cover are restored as required on soils disturbed by project activities and slash piles are burned/chipped/masticated the VQOs of retention and partial retention would be met. As long as the recommended mitigation/design features are implemented (see Table 1), the VQOs of retention and partial retention should be met within acceptable variations after project completion. 
Special Uses

Under the Revised Proposed Action, the hazard tree treatment has been specifically identified for areas with utility corridors. The salvage of dead trees within the hazard treatment units and other treatment units would greatly reduce the threat of deadfall from tree mortality to permitted special uses infrastructure and access roads within the project area. Specific mitigation/design features (see Table 1) have been included under the Revised Proposed Action to assure treatment activities would be in compatible and in compliance with existing special use permits. 
Indirect Effects

A catastrophic wildfire could potentially eliminate recreational facilities and scenery that draws Forest visitors and recreationists to the area. Likewise infrastructure with associated special uses in the area could be eliminated or severely affected by a potential wildfire. Treatments included under the Revised Proposed Action would address the indirect effect to the recreation, visuals, and special uses in the project area from the increased risk of long term catastrophic wildfire danger posed by the extensive tree mortality.

All access roads that are currently closed that are opened for the project would be closed following project implementation. All temporary roads constructed for the project would be reclaimed and revegetated after the project is completed. Unauthorized motorized access by all-terrain vehicles, motorbikes, or other motorized vehicles may increase in the project area as a result of the forest being more open from dead tree salvage and fuels reduction. However by the time the project implementation begins or in the process of beginning, the Lincoln National Forest would have completed its travel management planning and decision making process and issued motor vehicle use maps that designated travel routes open to motorized use. Routes not on the map would be prohibited from motorized use. The decision about which routes if any would be open to motorized use after project implementation is not part of this analysis. 
Cumulative Effects

The spatial extent of the analysis area for cumulative effects is the boundaries of the two non-contiguous project areas surrounding Cloudcroft and the larger area to the south to the east and north of the Sunspot Observatory. Past, present, and reasonably foreseeable future actions include projects related to commercial and non-commercial thinning, mastication, slash piling, and burning that were covered under the Rio Penasco Environmental Analyses and other recent decisions. The primary purpose and need of these analyses was to reduce fuels and the risk of wildfires to the Village of Cloudcroft and other private land inholdings in the vicinity. A number of the developed recreational sites have been reconstructed in recent years, with more slated for reconstruction in the near future. By treating the dead trees, increased fuel loading, and addressing the subsequent long term increased probability of a catastrophic wildfire impacting the area, the Revised Proposed Action would be in line and complement fuels reduction work that has been completed and/or that is in the process of being completed. Along with helping protect recent and future investments in upgrading developed recreation sites in the vicinity, the Revised Proposed Action would do the most in reducing the probability of a catastrophic fire negatively impacting the recreation, visual, and special uses resource areas in the project area.

Lastly, as demonstrated by recent commercial timber sales and fuels reduction projects that have been implemented along area highways, including the Sunspot National Scenic Byway, the short-term effects described under the Revised Proposed Action would not have a measurable cumulative effect when combined with other past, present, and reasonably foreseeable future management activities. The long-term effects of the project combined with other vegetation projects would be beneficial to vegetative diversity and scenic quality.
Financial Considerations

Lincoln National Forest management activities, specifically timber sales, generate revenues that are returned to the federal treasury. Therefore, a financial efficiency analysis is desirable for this project, and required for timber sales of over $100,000 in advertised value (FSH 2409.18). Financial efficiency provides information relevant to the future financial position of the program if the project is implemented. Financial efficiency considers anticipated costs and revenues that are part of Forest Service monetary transactions. Present net value (PNV) is used as an indicator of financial efficiency and presents one tool to be used in conjunction with many other factors in the decision-making process. PNV combines benefits and costs that occur at different times and discounts them into an amount that is equivalent to all economic activity in a single year. A positive PNV indicates that the alternative is financially efficient.

This analysis is not intended to be a comprehensive benefit-cost analysis that incorporates a monetary expression of all known market and non-market benefits and costs, which is generally used when economic efficiency is the sole or primary criterion upon which a decision is made. Many of the values associated with natural resource management are best handled apart from, but in conjunction with, a more limited benefit-cost framework. These values are discussed throughout this document, for each resource area.

Project Feasibility

From a strict Forest Service financial point of view, this project is not financially feasible. However, due to the nature of this project, hazardous fuel reduction, etc. it is not imperative that the project be financially feasible. According to Paul Fink, the Region 3 appraiser, the most any contractor would probably bid would be $10 per MBF, which is the base rate.

Financial Efficiency 

The financial efficiency analysis is specific to the timber harvest and ecosystem management activities associated with the Revised Proposed Action (as directed in Forest Service Manual 2400-Timber Management and guidance found in the Forest Service Handbook 2409.18). Costs for sale preparation, sale administration, regeneration, and ecosystem restoration are included. All costs, timing, and amounts were developed by the specialists on the project’s interdisciplinary team. The expected revenue for the Revised Proposed Action is the corresponding predicted high bid of $10 per MBF. The PNV was calculated using Quicksilver, a program for economic analysis of long-term, on-the-ground resource management projects. A four percent discount rate was used over the life span of the project (2008-2014). For more information on the values or costs, see the project file.

Planning costs (NEPA) were not included in the analysis of the Proposed Action alternatives since they are sunk costs at the point of alternative selection. The NEPA costs for this project are $15.41 per MBF, or $400,000 in total.

Table 8 summarizes the financial efficiency, including the base rates, predicted high bid (or estimated stumpage value), total revenue and PNV for the Revised Proposed Action alternative. Table 8 indicates the Revised Proposed Action is not financially efficient due to the low stumpage value. The No Action Alternative has no costs or revenues associated with it. The PNV for the Revised Proposed Action is $-3,770,387. 
Estimated costs for tree planting and reforestation exams are a large portion of the Revised Proposed Action negative PNV (estimated reforestation costs PNV: $1,626,738).  The analysis assumes a “worst case” scenario for planting with 3,396 acres in need of reforestation.  Actual costs for planting could be considerably less if sufficient overstory trees remain as a seed source because the extent and intensity of tree planting would be reduced.    
A reduction of financial PNV in any alternative as compared to the most efficient solution is a component of the economic trade-off, or opportunity cost, of achieving that alternative. The No Action Alternative would not harvest, plant trees, or take other restorative actions and, therefore, incur no costs. As indicated earlier, many of the values associated with natural resource management are non-market benefits. These benefits should be considered in conjunction with the financial efficiency information presented here. These non-market values are discussed in the various resource sections found in this document.

Table 8. Project Feasibility and Financial Efficiency Summary (2008 dollars) 

	Activity Category
	Measure
	Proposed Action

	Timber Harvest
	Acres Harvested
	5,964

	
	Volume Harvested (mbf)
	25,952

	
	Base Rates ($/mbf)
	$ 10

	
	Predicted High Bid ($/mbf)
	$ 10

	
	Total Revenue ($)
	$ 259,520

	All Project Activities (planting, reforestation exams, fuel treatments, etc.)
	Present Net Value ($)
	$ -3,770,387


When evaluating trade-offs, the use of efficiency measures is one tool used by the decision maker in making the decision. Many things cannot be quantified, such as effects on wildlife, impacts on local economies, and restoration of watersheds and vegetation. The decision maker takes many factors into account in making the decision.

Cumulative Effects

Management of the Lincoln National Forest has an impact on the economies of local counties. However, there are many additional factors that influence and affect the local economies, including changes to industry technologies, management of other government and private lands, economic growth, and international trade. 
The jobs and labor income associated with timber harvest, restoration and reforestation activities in the action alternatives, would contribute to the stability of the local economy during the life of the project.  The economic effects of the alternatives on the local environment are discussed in the following section.
Socio-Economics

No Action (Alternative 1)

Direct and Indirect Effects  
Economic Impacts
The economy of Cloudcroft and surrounding areas has historically been highly dependent on recreation and tourism and more recently on rapidly growing amenity/seasonal home developments.  These uses all depend substantially on the recreational opportunities and the natural and aesthetic qualities afforded by the surrounding forest.  Several years of defoliation by Nepytia janetae had significant negative effects on the appearance of 14,500 affected acres of forest, triggering great concern among recreation and tourism businesses, realtors and residential land developers.  Impacts already experienced and the potential of future negative impacts of the defoliation on all of these businesses were an important motivation for the Nepytia janetae spray project in the fall of 2007.  While active feeding appears to have declined after the successful spray project, it is expected that approximately 50 percent of the trees in the affected area are or soon will be dead, with mortality reaching 100 percent in some sites.  The No Action alternative would forego the opportunity to restore the forest to healthy conditions and the forest landscape would be dominated by dead trees for decades to come, further jeopardizing the economic and social stability of the Cloudcroft community.  

Recreation and Tourism

Under the No Action alternative, recreation and tourism visits to the area can be expected to decline, directly affecting lodging, food service and other businesses, along with extensive negative ripple effects throughout the local economy. The Cloudcroft economy is currently vulnerable due to limited tourism activity during week days, reduced visitation throughout the winter months due to drought-caused declines in snow accumulations, and reduced recreation and tourist visitors due to forest closures in response to fire-risk and other factors during the peak summer months.  

Surveys reveal that the second highest motivation for recreators and tourists visiting Cloudcroft is viewing forest scenery (e.g., Crown 1996).  Dead and dying trees within the Village and surrounding subdivisions, along popular roads and trails, and in the visible areas of adjacent forest conflicts with visitors’ desires and expectations for scenic beauty, forest health and natural looking surroundings (Buhyoff et al. 1982, Moeller et al 1977; Payne et al. 1973; Rosenberger & Smith 1998).  Dissatisfaction of current visitors translates into reduced likelihood of future visits and, because recommendations from friends and “reputation” are the most important factors affecting future visitors’ destination choices, this could start a downward spiral that can continue for decades.  This would have negative effects on all recreation and tourism related businesses, and some individual businesses would be pushed beyond the threshold of survivability. These businesses not only provide goods and services to the tourism industry, but also have forward and backward linkages (purchasing and selling) to other industries and individuals within the economy.  For example, lodging establishments purchase utilities, supplies, furniture, and construction/ maintenance services in the community.  Lodge customers purchase goods and services within the community, including restaurants, auto services and souvenirs.  Thus, reductions in visitor stays has a ripple affect on many other businesses (economic multiplier affect).   
Accommodations and Food Services accounted for over $6.6 million in 2006, approximately 24 percent of Cloudcroft’s gross receipts (New Mexico Taxation and Revenue Dept.). Using the 1.3 multiplier established by a 2001 Input-Output model total economic output increases to over $8.6 million, demonstrating the importance of recreation and tourism to the Cloudcroft economy.  The No Action alternative offers no relief for already suffering recreation and tourism businesses, and allows continuing and likely increasing negative economic impacts for decades into the future.    
Summer / Amenity Home Development

For the purposes of socioeconomic analyses, second homes may be assumed to be a part of the tourism industry.  Purchasers of seasonal homes are driven by amenity considerations, and are attracted to the Cloudcroft area by cool summers and the beauty and naturalness of the surrounding forests.  The visible effects of defoliated, dying and dead trees on and near seasonal home developments will have significant negative effects on perceptions of current and prospective owners (Rosenberger & Smith 1998).  Under the No Action alternative real estate sales and property values are expected to decline, especially in the new second home developments that are important to the current and future economy of the Cloudcroft area.  Local property tax revenues will decline, with negative effects on public services.  Reduced sales and declining prices could pose a severe hardship on individual property owners and on local real estate firms.  

Opportunity costs 

Selection of the No Action alternative would force the Cloudcroft community to forgo jobs and economic activities associated with any goods and services produced by the Action alternative.  The positive economic benefits that could arise from implementing the proposed salvage operations would not be realized, including the physical assets represented by merchantable dead timber, the associated value of that timber delivered at the mill and the retail value of the lumber produced.
Non-market impacts

Although beyond the scope of this analysis, it was felt that these additional impacts under no action need to be considered.

· Preventive forest management treatment costs

· Losses of public resources

· Response costs to public resources placed at risk (e.g. firefighting, soil remediation, tree re-planting, campground repair, and road repair)
Social Effects

Projecting social impacts is always complex, and there is little direct data about the effects of insect infestations on forest communities.  However, it is known from studies of other disasters that degraded forest conditions can produce negative social effects.  For example, following the Rodeo-Chediski fire in Navajo County, Arizona, instances of suicide, reported depression, and domestic crimes such as burglary and vandalism all increased (Otero County Administrator, 2007; Garrett, 2007).  Insect infestations do not have the dramatic impact of a severe wildfire, evacuations are not required and there is no direct damage to built property.  However, the end effect on the forest landscape can be quite similar, as the high rates of tree mortality in the Cloudcroft area attest.  While houses are left standing and undamaged, degraded forest settings can have substantial negative effects on property values, and these losses are typically not compensated by insurance or government relief programs.  Interviews with Cloudcroft residents, business owners, realtors and property developers reveal a strong fear that the quality of life and the culture of Cloudcroft and surrounding subdivisions will be severely negatively impacted if there is not effective intervention to remove dead trees and restore the forest.  In concert with effects on jobs and incomes, empirical social research indicates that the greatest social impact of the No Action alternative will be the devastation of family structures due to loss of livelihoods (Blehar 1979, England and Hooer, 1980, Fagin and Little 1984). The loss of tourism-related service businesses would have the most devastating effect on low to moderate income families whose bread winners are the primary workforce in the Cloudcroft area.
Hazards

Under the No Action alternative the large numbers of standing dead trees would progressively shed limbs and fall to the ground.  Falling trees pose a hazard to persons and structures and disrupt transportation and utilities.  In addition to these liabilities, fallen limbs and trees would create large continuous areas of heavy fuels, making severe wildfires more likely and more difficult to control.  These threats could further discourage recreation and tourism activities, as well as reducing the safety and security of residents.
Revised Proposed Action (Alternative 2)

Direct and Indirect Effects  

Economic Impacts

In contrast to the current conditions and the projected consequences of the No Action alternative, the Revised Proposed Action would remove standing dead trees and accelerate the recovery of the forest to historic natural conditions.  Aesthetic and recreational values would be restored more quickly, helping important recreation, tourism and seasonal home sectors of the local economy to return to positive trajectories.  In the short-term the threats of falling trees and accumulations of heavy fuels would be reduced, along with the associated protection and liability costs.  The salvage and reforestation activities will produce needed jobs and economic activity in the area.  The longer term restoration of a more open mixed-conifer forest that is less susceptible to severe wildfire, insect infestations and other disturbances will provide a more stable base for the local economy and society.  Thus the benefits of the Action alternative will help to sustain the vitality and integrity of the Cloudcroft community for decades to come.  
Recreation and Tourism

Rapid recovery of recreational and tourism businesses in Cloudcroft and surrounding areas is critical to the local and regional economy.  Key to this recovery is the elimination of the current visual blight of standing dead trees and the rapid restoration of natural and aesthetic forest conditions valued by residents and expected by recreators and tourists.  In the short term the announcement and beginning implementation of the salvage and reforestation project can help to restore the confidence of recreation and tourism-based businesses and encourage the continued patronage of their clients.  The benefits of recovery on the recreation and tourism businesses will be multiplied through other sectors of the local economy.  In the longer term, the return to historic natural conditions in the forest will restore and sustain recreational and aesthetic qualities that have long made Cloudcroft and the surrounding forest attractive to visitors.     

Summer / Amenity Home Development

The development and sale of seasonal homes in Cloudcroft and surrounding areas is driven by amenity considerations, with the natural and aesthetic quality of the forest setting being a key component (Rosenberger & Smith 1998).  The Action alternative will remove standing dead trees and accelerate the return to forest conditions that are attractive to seasonal home owners and prospective new buyers, thus helping the real estate and property development sectors of the local economy to return to a more positive trajectory.  Increased business activity and property values will translate to improved tax revenues for local government, and improved public services and quality of life for residents.

Salvage Harvest

The salvage aspect of the Revised Proposed Action will yield approximately 26 million board feet of timber from nearly 6,000 acres, potentially generating substantial direct, indirect and induced revenue to Otero County Estimates show a potential yield of 25,951,000 board feet of merchantable timber. Personal conversations with mill owners and proprietors gives a $150 per thousand board feet average price delivered at the mill. Using the above calculations, it is estimated that the direct economic benefit of the proposed salvage operation is $3,892,000 in direct economic benefit to Otero County. Including indirect and induced benefits, the value rises to $5,290,000, based on a 1.36 economic multiplier. 

An estimated 78 jobs could be supported through implementation of this project. In addition, 26 indirect jobs will be supported as a result of direct employment by the salvage cut operator for a total of 104 employment opportunities in Otero County.  The total positive tax impact to Otero County is estimated at $271,800, based on Federal taxes of $164,000 and tax revenue to Otero County of $107,000.  Indirect business taxes, defined as a tax that increases the price of a good so that consumers are actually paying the tax by paying more for the products, of $83,000 can be expected.   In addition, while not quantitatively estimated, there is expected to be significant cost avoidance for needed wildfire risk mitigation (e.g., fuel reduction, suppression facilities and activities) and hazard tree management that is incorporated into the salvage project.
Social Effects

The Revised Proposed Action alternative is intended to mitigate the impacts of the Nepytia janatae infestation and associated tree mortality on public lands within the project boundaries.  The condition of the public forest surrounding Cloudcroft and nearby communities is central to the local recreation- and tourism-based economy and to the quality of life for permanent and seasonal residents.  The current condition of large expanses of standing dead trees and the prospect of further degradation of aesthetic and recreational quality and increased wildfire hazard as these trees fall has weakened the economic base and shaken the social foundations of these communities.  By accelerating the return to desired forest conditions the proposed salvage and forest restoration project can help to rejuvenate recreation and tourism businesses and seasonal home property values, thus reinvigorating the local economy and encouraging a more optimistic outlook for these communities.  To the extent that the jobs and economic activity generated by the project can be captured in the local area, there will be at least a short term economic stimulus to help sustain these communities while recreation, tourism and seasonal home industries recover and resume their central role in the economy.     
Hazards

Under the Proposed Revised Action alternative standing dead trees would be removed, reducing immediate hazard to persons and structures.  The reduction of large fuels through salvage logging and in some cases of smaller fuels would reduce the threat of severe wildfire.  Moreover, the salvage and reforestation prescriptions are intended to establish a more open forest that is better adapted to fire and that will be more resilient to insects and other disturbances in the future.  The net effect is increased safety and security for residents and visitors to the area.
Hydrology and Soils
No Action (Alternative 1)

Direct and Indirect Effects  

Hydrology
Existing conditions in the watersheds associated with this project would continue. This would include the present conditions for water quality, water quantity, riparian areas, floodplain and flood-prone area function, and stream channel conditions. No new roads would be created and none closed or decommissioned with the implementation of this alternative. 

No vegetation treatments would occur. As a result, existing influences of roads on watershed health and function would continue at present levels.

WEPP modeling estimates existing sedimentation rates of 0.0-0.04 tons/acre (Alamo Canyon) to 0.01-0.26 tons/acre (Upper Aqua Chiquita) while erosion rates are estimated to range from 0.14 tons/acre in Alamo Canyon to a high 0.22 tons/acre
 in Bug Scuffle Canyon. This estimate includes road related influences. It should be noted that roads within the project experience relatively low rates of use.

This alternative would have no direct, indirect or cumulative impacts to hydrologic resources. Therefore, all Forest Plan Standards and Guidelines, and other legal requirements, would be met.
Fuel models indicate the potential for high severity fires (Schantz, 2008, Lewis, 2008). If crown fires do occur within the project area, much of the existing groundcover (duff, litter, etc) and coarse woody debris would be lost. If such a fire took place with a major loss of vegetative cover, detrimental impacts could occur, especially if the July and August monsoon rains took place after the fire. The increase in sediment yield would exceed the soil threshold of concern of 2.0 tons/acre for shallow soils and even the threshold for deep and very deep soils at 4.0 tons/acre. This would indicate the high likelihood of severe erosion. In addition, 6.1 percent of the project area is located on soil 0292A, which is rated as having a severe potential for both surface and gulley erosion. An additional 21.9 percent of the project area is rated as having soils with a moderate potential for surface erosion and severe potential for gulley erosion. 

Such erosion would most likely result in degradation of watershed function and associated water quality. Stream function and sediment carrying capacity likely would be overwhelmed, resulting in channel morphology alternation and riparian degradation. Water quality in project area drainages would be degraded due to an amplified sediment load. Upper Aqua Chiquita Creek and Rio Penasco River, both of which are listed as impaired, would likely receive additional impacts. 

The form and function of existing floodplains and flood-prone areas would be altered. Fresnal Canyon is one of two municipal watersheds for the city of Alamogordo, New Mexico. Severe wildfire impacts in this watershed could potentially impact the watershed’s ability to function as a municipal watershed. The village of Cloudcroft, in the northern part of the project area, obtains its municipal water from groundwater wells. Since the village’s water supply is from groundwater, effects would not be anticipated.

If such a fire occurred, there is the potential for Forest Plan Standards and Guidelines, and other regulatory direction, non-compliance. However, it is not possible to predict the chances of this occurring, or the magnitude of such an event due to the complexity and number of variables involved. 

Soils

There are no direct or indirect effects from the no-action alternative. Current conditions due to past harvest will continue to improve through natural regeneration, and de-compaction by rooting. Dead and dying trees will vastly increase fuel loading over historic and current conditions increasing the risk of high severity wild fire. The primary deleterious effect of wild fire is reduction of ground cover and canopy cover and increased risk of surface soil erosion. Results from Water Erosion Prediction Program (WEPP) (Eliot, 1999) show that erosion from hill slopes within the treatment area could produce a volume of sediment delivery as a result of wildfire as much as two orders of magnitude over existing conditions.
Cumulative Effects

For the purposes of the hydrologic analysis the cumulative effects boundary is considered to be the extent of the involved 6th level watersheds. For soils the boundary is the proposed treatment units.

Past, present and foreseeable activities include grazing, treatments by the New Mexico State Forestry on private lands, timber sales and prescribed burns (Natvig, 2007). Also included is a 250 acre salvage of bug-killed trees in the vicinity of the Village of Cloudcroft, in the northern portion of the project area. Aerial spraying with the control agent Btk (Bacillus thuringiensis var. kurstaki) occurred during November 2007 by both the village of Cloudcroft, Otero County and by the Forest Service. 

Under the No Action Alternative no cumulative effects would be expected to soil and hydrological resources. Current cumulative effect levels, related to prior and current activities would continue. General improvement over time of soil conditions resulting from past harvest would be expected.
Under the No Action, if a severe wildfire occurred there would be a considerable increase in cumulative effects for both soil and hydrologically related resources. Large increases in sediment and erosion numbers were estimated using WEPP. Large woody debris and groundcover would be consumed in the fire. The degree to which soil productivity, soil hydrology and nutrient cycling would be affected is not known.
Alternative 2 – Revised Proposed Action

Direct and Indirect Effects
Hydrology  

Potential effects to water quality would be related to sediment generation associated with temporary road construction and reconstruction, skid trail and landing construction and use, and timber salvage. 

WEPP modeling was conducted to estimate sediment generation associated with Alternative 2. Under the revised proposed action, sedimentation rates were estimated to range between 0.0-05 for Bug Scuffle Canyon, and 0.21-0.46 tons/acre for the Upper Aqua Chiquita watershed. Average annual sedimentation rates were also calculated for this alternative. They ranged from an estimated low of 0.0-0.05 in Bug scuffle Canyon watershed to an estimate high of 0.37-0.43 tons/acre in the Arkansas Canyon-Sacramento River watershed. For Bug Scuffle and Dog Canyons, sedimentation rates are not expected to increase above background levels due to the very low amounts of treated acreages within these two watersheds.

Estimated sedimentation rates during the first year following salvage and treatment are higher, as canopy cover has been reduced and the forest duff layer has been disturbed. WEPP modeling used an estimated 50 percent cover, as the majority of the units were gauged to have an estimated 50 percent mortality. The use of 50 percent cover represents a worse case scenario, which was used to evaluate compliance with thresholds of concern for soil loss (see soils section). However, cover is expected to be greater than 50 percent with the implementation of project design feature WS 9, which requires chipped or masticated material to be distributed across a unit in a discontinuous mosaic. 

Further reduction in potential sediment amounts is also expected through the implementation of BMPs, unit specific mitigation measures and project design features. BMPs have been found to be effective protecting beneficial uses, including water quality and quantity (Seyedbagheri 1996, Schuler and Briggs 2000, USDA Forest Service 2002).The Forest Service is required to implement BMPs to protect water quality and quantity on Forest Service lands via the intergovernmental agreement with the State of New Mexico (See Regulatory Framework). 

With the implementation of BMPs, project design features and unit specific mitigation measures, the introduction of sediment associated with timber harvest is expected to be minimal (See Chapter 2, Hydrology and Soils Report Appendices A and B). 

Project design features WS-2 and WS-3 would provide vegetative buffers for perennial, intermittent and ephemeral streams and place restrictions harvest, in order to limit or prevent disturbance in the buffers, and prevent sediment introduction into drainages. The potential for sediment generation associated with timber harvest is also limited or prevented by WS-7 and WS-4 which require grapple piling equipment to stay on existing skid trails to minimize soil disturbance, and requires landings and heavily used skid trails to be ripped and seeded, helping to re-establish vegetative cover.

The second potential source of sediment that could affect water quality is roads. Existing and proposed temporary road can provide sediment sources when close to streams, wetlands or riparian areas or where they cross streams. Sediment is introduced to streams where surface runoff carrying additional flow and sediment from a road enters a stream. Research by Burroughs and King, 1989, indicate that the highest potential for sediment introduction to a stream is when a road is a 100 feet or less from a stream, while from 100-300 feet there is a steady decline in the potential for sediment influence. 

Under the revised proposed action, road densities would increase in only two of the nine 6th level watersheds involved in the project area. Road densities within 300 feet of streams in Arkansas Canyon, of the Sacramento River watershed would increase from 2.5 mi/mi2 to 2.6 mi/ mi2 and in Upper Aqua Chiquita density would increase from 8.2 mi/ mi2 to 8.4 mi/ mi2 This would represent a 4 percent and 2 percent increase in road density respectively for these watersheds. 

There is the potential for short term increases in sediment, due to temporary road construction/reconstruction and higher levels of road use during salvage. The potential for introducing sediment into drainages should be limited or prevented through the application of road related BMPs under project design feature WS-1, unit specific mitigation measures, and project design feature WS-8, which has specific erosion control and stream protection measures for controlling sediment introduction.

Once project implementation is completed traffic levels would be substantially reduced, resulting in decreased sediment generation. The closure of 8.8 miles of temporary and 3.6 miles of Forest Service Maintenance Level 1 road would further decrease potential sediment sources. Road closures would be done using BMP 41.3 Obliteration of Roads, whose purpose is to reduce sediment from unneeded roads, or those crossing or adjacent to streams. As discussed above, these potential impacts are expected to be reduced or prevented due to the efficacy of BMPs (Seyedbagheri, 1996, Schuler and Briggs, 2000, USDA Forest Service, 2002). As road density increases would be minor and BMPs and project design features would be applied, road density increases are not expected to contribute to the impaired status of Aqua Chiquita Creek and the Rio Penasco River. Road densities within 300 feet of streams would remain the same for all other 6th level watershed involved in the project. 

From an overall watershed perspective, long term potentials for sediment generation are not expected as traffic levels would drop substantially after project completion, and overall road densities in three 6th field watersheds would decline after project implementation. In the Upper Aqua Chiquita watershed overall road densities would decline from 2.9 to 2.8 mi. / mi2, in Silver Springs Canyon the decline is from 3.9 to 3.8 mi/ mi2, and James Canyon from 1.8 to 1.6 mi/ mi2 With the proposed closure of temporary roads 1-2, 14-1, 27-1, 32-1, and 45-6 four stream crossings would be removed; and with the decommissioning of Forest roads 05008e and 09216C, an additional 9 stream crossings would removed. During closure roads would be scarified and outsloped, culverts pulled and revegetation steps taken, all of which would eliminate these areas as long term sediment sources. 

For temporary roads 24-1, 4-1, 33-1, 34-1, 50-1 and 54-2, closure would entail closing roads to traffic, revegetating road surfaces, maintaining culvert function and ensuring erosion was not occurring, through maintenance. These steps would also eliminate or mitigate these areas as sediment sources. All of these steps, including the reductions in road density and stream crossing would reduce existing road influences on watershed condition and water quality.

In the Arkansas Canyon-Sacramento River and Upper Aqua Chiquita watershed road densities for riparian zones within 100 feet of a road would be increased from 6.6 mi/ mi2 to 6.8 mi/ mi2 and from14.1 mi/ mi2 to 14.2 mi/ mi2 respectively. These increases translate to a 3 percent increase for the Arkansas Canyon-Sacramento River watershed and a 1 percent increase for the Upper Aqua Chiquita. Both increases are considered non-substantial. Short term influences on riparian may occur during project activity, due to increased road traffic, but is expected to be limited by the implementation of BMPs, project design features and unit specific mitigation. Post project implementation traffic levels would decline, as would the potential for sediment influences in riparian areas. Long term effects are not expected as the increase in Arkansas Canyon-Sacramento and Upper Aqua Chiquita watersheds are not substantial, traffic levels would decline with project completion, and BMPs, watershed design features and unit specific mitigations would be implemented. 

Compaction, disturbance and the potential for erosion and sediment generation in riparian areas due to hazard tree removal is not expected to be a concern, as trees would be felled, bucked and slashed in place (WS-6).

No direct and indirect effects are expected on wetlands as they are not present within the project area.

The Revised Proposed Action is not expected to have any direct or indirect effects on Fresnal Canyon as a municipal watershed. Only approximately 147 acres, out of a total of 26,478 acres, or 0.006 percent, is proposed for treatment. 

The relationship between removal of vegetation (timber harvest) and increases in water yield are well established (USDA 1976). Climate is the primary driver in determining the magnitude of large flood events (Dunne and Leopold 1978); however, land use practices have been shown to increase peak flows (Troendle and Kaufmann 1987). As tree density and cover are reduced, the amount of groundwater transpiration is also reduced. In addition, as the amount of canopy cover decreases, the amount of canopy available for precipitation interception is reduced. This leads to an increase in the amount of precipitation available as surface runoff in the form of stream flow. Together, these two factors combine to produce the water yield increase associated with timber harvest within a given watershed. Increases in water yield then decline as the tree canopy cover recovers with re-growth. 

Fresnal, Alamo, Silver Springs and Dog Canyon watersheds have less than 0.05 percent of their area proposed for treatment. Arkansas Canyon-Sacramento River Canyon watershed would have approximately 0.1 percent of its area treated under the revised proposed action. Silver Springs Canyon would also have less than 0.001 percent of its area treated. The Upper Aqua Chiquita and Cox-Canyon-Rio Penasco watersheds would have approximately 5 percent of their areas treated while the James Canyon watershed would have 2.5 percent of its area treated.

All watersheds present a large range of natural variability in flow and can accommodate some increase in peak flows without impacting water quality, floodplain and riparian form and function. Results in the field have shown a small increase in flow, but at the expense of a large number of trees being removed in areas with high amounts of precipitation (McConnell, 2007b). As indicated above in the report, the area receives generally less than 30 inches of rain a year and around 70 inches of snow a year (McConnell, 2007b), which is not considered a high amount. 

Given the extremely small amount of each watershed that would be treated under this project, and the limited precipitation, removal of trees within the project area is not expected to produce major changes in stream flow. At most, there is the potential for re-animation of springs or seeps that are currently dry (McConnell, 2007b).

No changes are expected in the timing or quantity of flow. BMPs and project design features would prevent the introduction of additional large and coarse woody debris into riparian areas and stream channels. Short term increases in sediment may occur but long term increases are not expected. As a result, no direct or indirect effects to stream channel morphology and to floodplain function are predicted. 

Soils

Use of heavy equipment in ground based units for felling and yarding will compact and displace topsoil, particularly along principle skid trails and landings. The degree of soil compaction is dependant on number of passes by heavy equipment, and also the texture of soil (Powers, 2002). While coarser textured soils typically resist compaction better than finer grain soils, most soil compaction occurs within the first three or four passes (Williamson and Neilson 2002). Because of the cobbly texture in the treatment units, compaction is not as a significant a factor as it would be on finer textured soils. Current levels of detrimentally disturbed ground are low based on field observations made in the summer of 2007. 

BMPs for design and location of tractor skidding will help minimize skidding trail density (WS-1). Grappling equipment for piling of slash, in those units designated for such treatment, would remain on existing skid trails to minimize soil disturbance/compaction (WS-7). Landings and heavily used skid trails will be scarified, seeded and fertilized to re-establish cover and loosen compacted soils (WS-4). Additional effects of ground base yarding consist of decreased infiltration capacity; either because of the removal of the organic ground cover and exposure to high intensity rainfall, or reduced porosity through compaction. The former condition is the most probable cause of surface erosion by subsequent sheet wash and rilling, because of the force of raindrop impact on bare mineral soil. 

Thresholds for soil erosion on the Forest (Dancker, 2007) are 2 tons/acre for shallow soils; 3.0 tons/acre for moderately deep soils; and 4.0 tons/acre for deep soils. Results from WEPP (Eliot, 1999) show that effects of the action alternative are an order of magnitude below thresholds, and much closer to baseline or current conditions. The computer model calculates surface erosion (in units of tons per acre) from hill slopes using parameters of soil texture, vegetation cover type, age class, soil rock content, slope gradient and length and climate data. Results are related to storm frequency and calculated intensity (i.e. 3-year or 6-year recurrence interval). Results for Alternative 2 (Revised Proposed Action) are for a 6-year recurrence. WEPP uses a 30 year projected record based on weather station records in the project area. However, a 6-year recurrence represents about a 20 percent probability of occurrence. This recurrence interval represents a reasonable level of risk considering treatment area recovery.

Slash from harvest would be removed, or piled and chipped in treatment units 1 through 10 near the community of Cloudcroft. Chips provide effective ground cover from precipitation. They also tend to increase soil moisture and decrease soil temperature (Resh et al., 2006). Air circulation is poor within chip layers which may also retard decomposition (Graham et al. 2004). Excessive chip depth can decrease in nutrient availability for trees due to net nutrient mobilization. However, an increased chip depth can provide increased nutrients to substantially disturbed areas such as skid trails and landings. Continuous distribution may increase fuel loading (Archer, 2008). As a result, chip distribution and depth would be guided by WS-9 to limit net nutrient mobilization and supply additional nutrients in substantially disturbed areas. A discontinuous distribution of chips would not only reduce potential for net nutrient mobilization it would help decrease fuels.

In the remainder of units, which lie outside of the Cloudcroft area, slash would either be removed, lopped and scattered, piled on landings or grapple piled and burned on site in the units. Burn piles of slash, particularly machine piled ones, can be large enough and contain enough coarser wood to alter soil texture and structure, degrading soil hydrologic function. However, slash piles would not be burned in the project treatment units unless soil moisture content is high, and air temperature is cool or cold, in order to minimize soil heating (Design Feature WS-7). Following grapple pile burning, piles would be reseeded with a native seed mix (Design Feature WS-8).

In fire salvage and green timber harvest areas, much attention has focused on Coarse Wood Material (CWM) as a viable indicator for ensuring soil productivity (Harvey et al.1989, Graham et al.1994). The coarse wood creates microsites that moderate soil moisture, temperature and biota. Graham et al. (1994) recommends retention of 5-10 tons per acre on dry ponderosa pine types, and between 10 and 24 tons per acre on cooler forest types (also see Brown et al., 2003). 

Project design features for retention of CWM are 5 to 10 tons per acre for dry, ponderosa predominate stands and 7 to 14 tons for mixed conifer stands (Design Features, WS-5), which follows regional guidelines (USDA Forest Service, 1999).

Decaying material needed to support organisms and return nutrients to the soil will be formed as standing dead trees in the project area fall and come into contact with the ground. As the downed wood decays, the old logs become sites for biological activity with mineral nutrients and higher moisture. The ecto and endomycorrhizae that take advantage of downed wood as substrate are important for vegetation including shrub, forb and grass species. The moisture content in adjoining soils will also remain at elevated levels and provide areas of accelerated vegetative recovery.

Cumulative Effects

Under the Revised Proposed Action (Alternative 2) there are no anticipated cumulative effects for soils within the activity area of the project. No current or foreseeable actions overlap proposed treatment units. Past effects due to prior vegetation treatment projects, roading and grazing; combined with the revised proposed action, currently do not exceed soil thresholds of concern. 

Available records of state activities on state and private land indicate that a total 833 acres have been treated within the 6th level watersheds involved in this project (Natvig, 2007). While the date and types of treatments are not available, these treatments comprise less than 1 percent of the cumulative effects area. As a result, these treatments would not have a substantial role in changing cumulative effect levels.

Prescribed burns on Forest-administered lands have occurred from 1999-2007, totaling 2,681 acres. Prescribed burns are by definition of low intensity. Burning is done when soils are moist and temperatures are cool or cold, in order to reduce heat impacts to soils. This reduces the potential for erosion and subsequent transport and introduction to streams. Cumulative effects related to these burns are not believed to have any measurable cumulative effect.

Throughout the project area there is considerable evidence of past timber harvest. Records available at the time of this report document more recent timber harvest from 1981-2007, totaling 16,103 acres. Treatment types were not available. Cumulative effects related to these past activities were observed to be in various stages of recovery, and have contributed to existing cumulative effect levels, as these activities are of a ground disturbing nature. Existing roads, trails and grazing also play a role in current cumulative effect levels. Records indicate that in 2008 an additional 334 acres are proposed for treatment as part of the Ridge Timber Sale in Cox Canyon-Rio Penasco and Fresnal Canyons. Also listed were an additional 2,474 acres to be treated in commercial timber sales. However, projected project start dates and types of treatment information were not available at the time this report was written (Natvig, 2007).

Short term impacts to water quality are probable and would be associated with road activity implemented under the proposed action. However, these effects are expected to decrease beginning with project completion and no long term additive cumulative impacts are predicted. As a result, no additional measurable cumulative impacts to Upper Aqua Chiquita Creek or Rio Penasco River, which are currently 303(d) listed streams, are expected. In part, this is due to the difficulty in obtaining reliable measurements of sedimentation and in part due to the application of BMPs, project design standards and unit specific mitigation measures. Increased cumulative effects to riparian areas, channel morphology or function of floodplains or flood-prone areas are not expected for similar reasons. 

Overall watershed health is expected to improve in Upper Aqua Chiquita, Silver Springs Canyon and James Canyon watersheds, due to the overall reduction in open road density associated with the proposed action. In addition the total number of stream crossings would also be reduced in the Upper Aqua Chiquita, Cox Canyon-Rio Penasco, Silver Springs and Fresnal Canyon watersheds with the closure of temporary and Forest Service roads. Roads #64 Aqua Chiquita, #90 (West Side), #257 (Hay Canyon) and #460 (Scott Able) have been identified as high value/high risk roads in the 2003 Lincoln National Forest Level Roads Analysis Report. High Value/High risk roads are those roads which are part of the main transportation system for the forest. This ranking indicates that these roads are of the highest priority for mitigating risks associated with these roads. Within the cumulative effects area of analysis these roads total 48.8 miles. Any actions implemented to increase maintenance or implement reconstruction, relocation, seasonal maintenance restrictions or seasonal road closures would also be likely to have associated short term impacts to water quality; however these measures would reduce road-associated cumulative impacts on overall watershed health.

No short term or long term impacts to water quality, related to aerial spraying of the pesticide BtK is expected. BtK was used as an pesticide treatment to suppress winter defoliation associated with Neptyia janetea. Spraying by the Village and County included 1,677 acres of private land around the Village, and the Village area proper. Spraying by the Forest Service covered 4, 419 acres on lands administered by the Forest Service. All spraying occurred in late fall of 2007. BtK is classified as a naturally occurring pathogen, with a short biological half-life and is classified as immobile, as it does not leach with groundwater movement. 

The short half-life is due to rapid biological breakdown and the pesticide is considered virtually non-toxic to fish (http://npic.orst.edu/factssheets/BTgen.pdf, pg4). There are no specific surface water standards or criteria for BtK (USDA Forest Service, 2007b). Perennial drainages are absent in the area. In the environmental assessment for spraying by the Forest Service, the action was assessed as having minimal or no impacts to surface or groundwater (USDA Forest Service, 2007b).

As discussed in the direct and indirect effects sections, there would be short term effects on hydrology, mainly due to temporary road reconstruction/construction, and increased road use by logging trucks. However, these are short term effects expected to last for the length of project implementation and closure of the temporary roads. These effects are expected to subside and taper off after project closure. Effects are not expected to be measurable within 5-10 years. As a result, although there may be a short term increase in cumulative effects, due principally to roading, a long term benefit to watershed health is expected due to road closures, reduced road densities, and reduced fuel loading.
Heritage Resources
No action (Alternative 1)

Direct and Indirect Effects

Tree mortality could occur within the identified units and die-off will not be uniform. Significant amounts of treefall and uprooting could occur, resulting in ground disturbance. Hazard trees could fall and prevent passage along existing historic railroad grades, many of which are also trails. Remaining portions of partially standing trestles could be damaged as well. Safety closures could possibly occur on a sporadic and temporary basis, preventing public access to areas with scenic historic values, such as Hubbell and Wills canyons but otherwise there would likely be no mitigation. There would also be visual impacts of dead-and-dying forest to historic period properties National Register eligible. 
Catastrophic wildland fire and aftermath poses the greatest indirect effect. There would be some increased danger from wildland fire that could also impact archaeological sites. Many of the historic period logging sites should be considered fire-sensitive because these contain flammable or otherwise potentially fire-affected features. No mitigation measures would occur.

Cumulative Effects

Fuel-loading throughout the analysis area could occur as die-off continues widespread; increasing the risk of a destructive wildfire and it’s associated impacts to archaeological sites. 
Revised Proposed Action (Alternative 2)
Archaeological survey or previous survey documentation would be phased per specific unit and its ancillary transportation routes, skid trails, landings, etc. 
Direct and Indirect Effects

Despite implementation of the proposed action, it is likely that some natural treefall and visual impacts would continue to occur. Implementation of the heritage project design features and site monitoring should result in no archaeological sites in treatment areas having their National Register characteristics altered to the point that eligibility or listing status is lost. Prehistoric archaeological sites or hard-to-locate historic sites (especially log chutes) could be overlooked during survey because these are buried and could be impacted. 
Indirect effects to sites should be minimized through proposed erosion control measures and fuels reduction. Archaeological site marking may lead to illegal surface artifact collection or looting.

Cumulative Effects

Some minimal direct impacts and indirect visual or erosional impacts can occur on a limited basis. Railroad grades have, in the recent past, been classed as such a low-value archaeological resource to the point that these were not even noted in archaeological survey reports, despite their obvious presence, on either side of a recorded railroad trestle. It is most likely that many of these grades would never have been National Register eligible because of the lack of associated features or general lack of integrity. Many of the grades have been altered over time because of timber-related activities. They were re-used for motorized access and are now part of the Forest road or motorized trail system, or are closed timber access roads. At this time, some of the best-preserved grades and associated railroad logging features are found in and adjacent to project units. Numerous past and future timber sales as well as the current salvage harvests could result in substantial loss or continual downgrade of this resource class. 
Similarly, difficult-to-locate log chutes can be overlooked during archaeological surveys and have probably been impacted during the past. Some of the best-preserved railroad logging grades and features on the Lincoln National Forest occur in or adjacent to the proposed treatment units. Despite all best efforts, many of these features are constructed of wood, are actively decaying and may be gone within one-to-three decades. Recordation is preferable. The best mitigation to avoiding cumulative effects is to complete all required survey, including use of aerial photographs and GIS to revisit some prior archaeological survey locations where log chutes should have been found and were not. Project design features to protect and avoid sites and site monitoring should minimize cumulative impacts. 
Native American Consultation

Project scoping included Councils and Historic Preservation Offices of the following authorities: Hopi Tribe, Mescalaro Apache Tribe and Pueblo of Zuni. To date there have been no comments regarding the presence of, or effect to Traditional Cultural Properties (TCPs). Any tribal government that wishes to consult further with the Lincoln National Forest regarding this project’s potential to affect TCPs may do so. The Lincoln National Forest will consider the nature of their comments and the need for further consultation.
Chapter 4 - Consultation and Coordination

The Forest Service consulted the following individuals, Federal, state and local agencies, tribes and non-Forest Service persons during the development of this environmental assessment:

ID Team Members:

Eric Dillingham

Assistant Forest Archaeologist, Lincoln National Forest
Vickey Eubank

GIS Specialist, Forest Service TEAMS Enterprise

Jenny Fryxell

Hydrologist, Forest Service TEAMS Enterprise

Glen Lewis


Fuels Planner, Forest Service TEAMS Enterprise

John Natvig


IDT Leader, Forest Service TEAMS Enterprise

Terry Rogers

Entomologist, Forest Service, Forest Health New Mexico Zone

Robert Schantz

Silviculturist, Forest Service TEAMS Enterprise

Doug Smith


Economist, Forest Service TEAMS Enterprise

Kristin Whisennand

Writer/Editor, Forest Service TEAMS Enterprise

Jack Williams

Wildlife Biologist, Sacramento District, Lincoln National Forest

Cooperative Agency IDT Members
T. C. Daniel, Ph.D.

University of Arizona
L.D. Garrett, Ph.D.,

M3 Research

R. Marsh, 


Research Associate, Western New Mexico University

M.D. Moore, Phd. 

Research Associate, Western New Mexico University

M. Nivison


Otero County Commissioner

Robert Seawolf

Research Assistant, New Mexico State University

L. Strand


Research Associate, Western New Mexico University

Alex Thal, Ph.D.

Western New Mexico University

Tribes

Hopi Tribe

Mescalaro Apache Tribe

Pueblo of Zuni
Others

Gedi Cibas


New Mexico Environmental Department
Terry DeLay

Timber Program Manager, Lincoln National Forest

Robert Kurtzz

New Mexico Department of Transportation

Watty Murphy

USDI Fish and Wildlife Service

Michael Nivison

Otero County Commission

Mickey Mauter

Timber Sale Administrator, Lincoln National Forest

Debora Allen-Reid

USDA FS, Forest Health New Mexico Zone

Allen White


USDA FS, Forest Health New Mexico Zone

Kathy Wallace

Silviculturist, Lincoln National Forest
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Appendix A: Revised Proposed Treatment units

Table 9. Revised Proposed Action Treatment Units
	Unit
	Acres
	Unit Treatment
	Fuel Treatment

	2007 Defoliation
	Sawtimber (MBF)
	Predicted Mortality

	1
	171
	Salvage Harvest
	Pile and chip or mulch
	mod-heavy
	598
	63%

	2
	279
	Salvage Harvest
	Pile and chip or mulch
	mod
	1201
	50%

	3
	53
	Salvage Harvest
	Pile and chip or mulch
	low-mod
	107
	38%

	4
	67
	Salvage Harvest
	Pile and chip or mulch
	mod
	290
	50%

	5
	90
	Salvage Harvest
	Pile and chip or mulch
	mod
	387
	50%

	6
	113
	Salvage Harvest
	Pile and chip or mulch
	mod
	486
	50%

	7
	57
	Salvage Harvest
	Pile and chip or mulch
	mod
	216
	50%

	8
	49
	Salvage Harvest
	Pile and chip or mulch
	mod-heavy
	209
	63%

	9
	23
	Salvage Harvest
	Pile and chip or mulch
	mod
	99
	50%

	10
	51
	Salvage Harvest
	Pile and chip or mulch
	low
	112
	25%

	11
	102
	Salvage Harvest
	GP/PB
	low-mod
	245
	38%

	12
	11
	Salvage Harvest
	GP/PB
	mod
	46
	50%

	13
	75
	Salvage Harvest
	GP/PB
	mod-heavy
	445
	63%

	14
	64
	Salvage Harvest
	GP/PB
	mod-heavy
	276
	63%

	15
	51
	Salvage Harvest
	GP/PB
	heavy
	369
	75%

	16
	192
	Salvage Harvest
	GP/PB
	mod
	864
	50%

	17
	177
	Salvage Harvest
	GP/PB
	mod
	759
	50%

	18
	21
	Salvage Harvest
	GP/PB
	mod
	73
	50%

	19
	63
	Salvage Harvest
	GP/PB
	mod-heavy
	367
	63%

	20
	69
	Salvage Harvest
	GP/PB
	mod
	298
	50%

	22
	90
	Salvage Harvest
	GP/PB
	mod
	340
	50%

	23
	88
	Salvage Harvest
	GP/PB
	mod
	378
	50%

	24
	203
	Salvage Harvest
	GP/PB
	mod
	730
	50%

	25
	215
	Salvage Harvest
	GP/PB
	mod
	1355
	50%

	26
	200
	Salvage Harvest
	GP/PB
	low
	381
	25%

	27
	120
	Salvage Harvest
	GP/PB
	heavy
	650
	75%

	28
	166
	Salvage Harvest
	GP/PB
	heavy
	1365
	75%

	29
	16
	Salvage Harvest
	GP/PB
	heavy
	107
	75%

	30
	6
	Salvage Harvest
	GP/PB
	heavy
	32
	75%

	31
	22
	Salvage Harvest
	GP/PB
	heavy
	138
	75%

	32
	83
	Salvage Harvest
	GP/PB
	mod
	348
	50%

	33
	131
	Salvage Harvest
	GP/PB
	mod
	509
	50%

	34
	124
	Salvage Harvest
	GP/PB
	mod
	469
	50%

	35
	145
	Salvage Harvest
	GP/PB
	mod
	738
	50%

	36
	89
	Salvage Harvest
	GP/PB
	heavy
	750
	75%

	37
	42
	Salvage Harvest
	GP/PB
	mod
	256
	50%

	38
	250
	Salvage Harvest
	GP/PB
	mod-heavy
	1024
	63%

	39
	33
	Salvage Harvest
	GP/PB
	mod
	167
	50%

	40
	64
	Salvage Harvest
	GP/PB
	mod-heavy
	369
	63%

	41
	143
	Salvage Harvest
	GP/PB
	mod
	671
	50%

	42
	219
	Salvage Harvest
	GP/PB
	mod
	1049
	50%

	43
	58
	Salvage Harvest
	GP/PB
	mod
	356
	50%

	44
	62
	Salvage Harvest
	GP/PB
	mod
	150
	50%

	45
	268
	Salvage Harvest
	GP/PB
	mod
	1018
	50%

	46
	112
	Salvage Harvest
	GP/PB
	mod
	424
	50%

	47
	27
	Salvage Harvest
	GP/PB
	mod
	192
	50%

	49
	114
	Salvage Harvest
	GP/PB
	mod
	387
	50%

	50
	182
	Salvage Harvest
	GP/PB
	mod-heavy
	782
	63%

	51
	126
	Salvage Harvest
	GP/PB
	low-mod
	201
	51

	52
	69
	Salvage Harvest
	GP/PB
	mod
	298
	52

	53
	49
	Salvage Harvest
	GP/PB
	mod
	153
	53

	54
	232
	Salvage Harvest
	GP/PB
	mod
	1137
	54

	56
	118
	Salvage Harvest
	GP/PB
	mod
	459
	56

	57
	13
	Salvage Harvest
	GP/PB
	low-mod
	25
	57

	59
	15
	Salvage Harvest
	GP/PB
	mod
	66
	59

	60
	16
	Salvage Harvest
	GP/PB
	mod
	68
	60

	61
	64
	Salvage Harvest
	GP/PB
	mod-heavy
	224
	63%

	62
	137
	Salvage Harvest
	GP/PB
	mod
	562
	50%

	63
	53
	Salvage Harvest
	GP/PB
	low
	107
	25%

	64
	7
	Salvage Harvest
	GP/PB
	low
	15
	25%

	65
	17
	Salvage Harvest
	GP/PB
	low
	55
	25%
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	HT-16
	3
	Hazard Tree
	
	
	
	

	HT-17
	1
	Hazard Tree
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	Hazard Tree
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	3
	Hazard Tree
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	Hazard Tree
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	Hazard Tree
	
	
	
	

	HT-22
	2
	Hazard Tree
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	Hazard Tree
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	Hazard Tree
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	9
	Hazard Tree
	
	
	
	

	HT-66
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	13
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Appendix B: Revised Proposed Action Maps

Blank page for North map

Blank page for south map




































































































































































































































































































































































































































































































































































































































































































































� Maintenance Level 2 roads are local, open roads on National Forest System lands with limited traffic.


� May impact individuals or habitat, but not likely to result in a trend toward federal listing or loss of viability.


� May impact individuals or habitat, but not likely to result in a trend toward federal listing or loss of viability.


� http://www.fws.gov/ifw2es/NewMexico/SBC_view.cfm?spcnty=Otero


� All estimates are ± 50 percent (Elliot, et al, 2000)


� PB: pile burn; GP: grapple pile slash concentrations.
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