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Final Environmental Impact 
Statement  

for the Warm Fire Recovery Project 

Kaibab National Forest 
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Lead Agency:  USDA Forest Service 

Responsible Official: Michael R. Williams, Forest Supervisor 
800 S. 6th Street, Williams, AZ 86046 

For Information Contact: Lois Pfeffer, Interdisciplinary Team Leader 
145 East 2nd Street, Powell, WY 82435, (559) 359-7023 

Abstract: This environmental impact statement documents the analysis of four alternatives for 
removal of fire-killed trees, reforestation, fuels reduction and associated road reconstruction of 
the wildland fire burn portion of the Warm Fire of 2006 on the Kaibab National Forest. 
Alternative 1 proposes no action and responds to issues related to salvage harvest being 
detrimental to burned areas. Alternative 2 represents the proposed action from scoping and 
includes removal of fire-killed trees, reforestation, fuels treatments, and road reconstruction 
activities. This alternative emphasizes breaking up the continuity of large fuel over the long term 
and reforestation to accelerate the development of desired forested conditions. Alternative 3 was 
developed in response to concerns related to impacts on burned area soils, and emphasizes 
reducing impacts on severely erosive soils through winter harvest. Alternative 4 emphasizes 
retaining all snags in designated Mexican spotted owl habitat. Alternatives 3 and 4 would harvest 
fire-killed trees in some areas to break up some of the continuity of large fuel over the long term 
and reforestation to accelerate the development of desired forested conditions. All action 
alternatives propose fuels treatments on harvest acres and road reconstruction activities 
commensurate with timber harvest activities. Alternative 2 was identified as the preferred 
alternative in the “Warm Fire Recovery Project Draft Environmental Impact Statement” (DEIS). 
Public and other agency comments on the DEIS are addressed in the “Warm Fire Recovery 
Project Final Environmental Impact Statement” (FEIS) in appendix D, including documentation 
of additional analysis in response to comments. 
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Figure 1. Vicinity map for the Warm Fire Recovery project



 

Summary

The Warm Fire Recovery project would address part of the overall restoration needs for the 
approximately 39,100 acres that burned in June through July 2006 in the fire suppression area of 
the Warm Fire.  

The proposed project area includes the Warm Fire suppression area located 4 miles south of Jacob 
Lake and 14 miles north of the Grand Canyon National Park boundary on the North Kaibab 
Ranger District of the Kaibab National Forest, Coconino County, Arizona. The northern portion 
of the Warm Fire was managed under Fire Use and that portion of the Warm Fire is not included 
in this project area. The legal description for the Warm Fire Recovery project area is all or 
portions of Sections 28, 29, 31-36, T38N, R2E; Sections 31, 32 T38N, R3E; Sections 10-15, 23-
25, 35, 36 T37N, R1E; Sections 1-36 T37N, R2E; Sections 5-9, 17-21, 29-31 T37N, R3E; 
Sections 1, 2, 11, 12 T36N, R1E; Sections 1-10 T36N, R2E; and Section 6 T36N, R3E; Gila and 
Salt River Meridian (see figure 1). 

The “Kaibab National Forest Land Management Plan,” (hereafter referred to as the forest plan) as 
amended (USDA Forest Service 2004a), establishes multiple-use goals and objectives, and 
assigns a management area to each portion of the forest. A recent correction to the forest plan 
clarifies the geographic areas (GA) and ecosystem management areas (EMA) on the forest. The 
majority of the Warm Fire Recovery project area lies within Geographic Area (GA) 13 (36,041 
acres; 92 percent) and GA 16 (3,069 acres; 8 percent). In addition, the project area lies within the 
Grand Canyon National Game Preserve and overlaps a portion of the Red Point Roadless Area 
(see figure 2). The Warm Fire Recovery project focuses on management actions within GA 13. A 
small portion of GA 16 and the roadless area have been identified for reforestation planting 
activities. 

Background 
The Warm Fire started by lightning and burned in June through July 2006. A Burned Area 
Emergency Response (BAER) team was assembled to conduct a soil and hydrologic assessment, 
and to initiate rehabilitation to minimize the loss of soil productivity, downstream water quality, 
and threats to human life and property. Rehabilitation of fire lines, repair of storm damaged roads, 
and seeding of portions of the moderate and high severity burned areas occurred on 
approximately 10,000 acres. 

Between June 25 and July 4, while the fire was managed under a wildfire suppression strategy, 
approximately 39,110 acres burned. Much of this area burned at high intensity in the crowns as 
well as on the ground and resulted in severe fire effects (USDA Forest Service 2007c). Sites that 
were disturbed during fire suppression were rehabilitated immediately following fire 
containment. Both hand and dozer fire lines were water barred and seeded as part of this 
rehabilitation work. No other sites were mechanically disturbed during the fire suppression (such 
as constructing safety zones or staging areas). 

On July 1, 2006, a Burned Area Emergency Response (BAER) team was assembled to conduct a 
soil and hydrologic assessment, and to initiate rehabilitation to minimize the loss of soil 
productivity, downstream water quality, and threats to human life and property. 
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Burn Severity 

The Warm Fire post-fire assessment team classified the burn severity within the Warm Fire 
suppression area (USDA Forest Service 2007c). Burn severity is a term that describes the effects 
of heat on soil and watershed conditions that are important for their influence on soil productivity 
and the potential for destructive flooding.  

Approximately 41 percent (16,026 acres) of the area was classified as low burn severity. Low 
burn severity is defined as “there is light ground char where the litter was scorched, charred, or 
partially consumed. The duff is largely intact, although it may be charred on the surface. Woody 
debris accumulations are partially scorched or charred. Vegetative ground cover remains intact 
and is adequate to protect soils from accelerated soil erosion” (USDA Forest Service 2007c). The 
moderate and high burn severity areas lost critical soil and hydrologic function. In some areas, 
natural soil recovery has already begun. Vegetative ground cover and coarse woody debris are 
necessary for the recovery of forest and grassland ecosystems. In forested ecosystems, a 
minimum of 10 to 15 tons per acre of down, coarse woody debris should be managed for in the 
moderate to high burn severity areas, and 5 to 10 tons per acre in the low burn severity areas. In 
woodland ecosystems (pinyon-juniper) a minimum of 5 tons per acre should be managed for 
(USDA Forest Service 2007c).  

The majority of burned areas within the forested cover types resulted in high mortality (100 
percent scorching of the subcanopy and upper canopy trees and 100 percent mortality of upper 
canopy trees) and mixed-high mortality (100 percent scorching of the subcanopy, 40 percent 
scorching of upper canopy trees and 70 percent mortality of upper canopy trees (see figure 6). 
The fire consumed the surface litter layer, and the duff layer was deeply charred. Some water 
repellency existed below the soil surface with strong water repellency in isolated areas.  

The forest reviewed the management considerations identified in the post-fire assessment and 
developed an overall “Warm Fire Rehabilitation and Recovery Plan and Status Summary” to 
provide an overview of the rehabilitation and recovery needs for lands burned in the June 2006 
Warm Fire and the current status of that work. This plan is periodically updated and posted on the 
Kaibab National Forest Web site to provide followup on the management actions recommended 
in the post-fire assessment. For more detailed information, please refer to 
http://www.fs.fed.us/r3/kai/projects/warm/documents/warmfire_recovery_plan_summary_Dec20
08.pdf  

Purpose and Need for Action 

The difference between the desired conditions identified in the forest plan and the existing post-
fire conditions were assessed by the interdisciplinary team. The responsible official identified 
three action items based on the recovery needs from the assessment that were most time sensitive 
to focus on for this effort. There is a need to: 

1. Recover economic value from burned timber; 

2. Reforest burned conifer stands to move toward desired conditions; and 

3. Break up fuel continuity in the project area. 
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Proposed Action 

In response to the previously described components of the purpose and need, the Forest Service 
proposes to salvage harvest fire-killed trees; conduct fuels reduction treatments, and plant conifer 
seedlings. The proposed salvage operations and related activities would occur within high and 
mixed-high fire mortality areas of the project area. Only trees without green needles will be 
salvaged. Salvage harvest activities would involve the following mechanized equipment: 

Feller-buncher equipment (either rubber tired or tracked) cuts the trees and moves them from 
the stump to a designated skid trail, placing several trees in a “bunch” for transport to the 
landing. 

Skidding equipment (typically rubber tired with a grapple) lifts one end of a bunch of trees 
and drags them along a skid trail to the landing. Skid trails are predesignated routes where 
multiple passes of skidding equipment occur. 

Trees are delimbed, cut into log lengths, and skidded to a landing area where the unmerchantable 
tops would likely be cut and piled. Some trees may have tops cut where the tree is felled. The cut 
logs would be loaded onto trucks to be hauled away for forest product processing. Planting would 
entail site preparation by hand clearing a small area of competing vegetation, and then planting 
conifer seedlings also by hand. Certain existing closed roads would be temporarily opened to 
allow access for salvage activities and then closed again at the end of the project. Early comments 
and suggestions received from the public generated from the October 11, 2006, Warm Fire public 
meeting, and from the October 12, 2006, public stakeholder field trip were considered when 
determining where salvage logging may be appropriate.  

The transportation system required to access salvage operations is in place. No new roads would 
be constructed with this project; however, approximately 95 miles of older, existing closed system 
roads would need to be temporarily opened for salvage activities, and then closed at completion 
of the project. Closure would be done through a timber sale contract clause (T811) and includes 
native grass seeding where mineral soil is exposed, ensuring proper drainage structures are in 
place along the length of the road, and scarification and placing slash on the road prism for the 
first 200 feet. Other open Forest System roads would be maintained as needed.  

The majority of salvage activities would occur on areas previously dominated by ponderosa pine 
on slopes under 20 percent, with short spans (less than 100 feet) of activities on adjacent slopes 
over 20 percent where material could be directionally felled or endlined to restrict use of ground-
based equipment to slopes below 20 percent. 

The following criteria were used to determine whether an area would be appropriate for 
treatment: 

 Wildlife: Ensure large blocks of snags and habitat corridors for certain birds and other 
wildlife species to provide snag habitat and connectivity. These areas were combined 
with 100-foot buffers along the ephemeral drainages identified in the USGS National 
Hydrography Dataset stream layer for soil and water resource protection, and would 
retain habitat with no ground disturbance or snag removal within the project area.  

 Economics: Stands considered for salvage include those with at least 3 MBF of gross 
volume per acre in trees greater than 14 inches in diameter. Smaller diameter material is 
anticipated to lose value quickly, so areas with only smaller material were not proposed 
for salvage activities.  
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 Soils: Forest plan direction allows harvest on slopes under 40 percent. In order to protect 
soils in this project, skid trails will not exceed 20 percent slope for distances greater than 
100 feet and will not occur at all on slopes greater than 30 percent. On treatment units 
with soil categorized as “severely erodible,” ground-based yarding and fuels treatment 
equipment would be restricted to slopes less than 20 percent. Reaching with feller-
buncher type equipment or end lining (using cable to pull logs to the skidder) to access 
material within 100 feet of ground-based units would be allowed on slopes up to 30 
percent. 

 Fire Severity: Areas with mixed-high and high mortality were considered for salvage 
logging. Low severity burn areas stocked with green trees were removed from salvage 
consideration. Only conifer trees with no green needles are proposed to be salvaged. A 
frequent debate related to salvage harvest is “when does a fire-damaged tree become a 
fire-killed tree,” e.g. will a damaged tree be dead in 1 year, 2 years, 10 years, or longer? 
Trees will not be considered “fire-killed” if green needles remain. The result of this 
conservative clarification is that it maximizes the chance of retaining isolated seed 
sources across the mixed-high and high severity burn areas. In addition, future snags will 
be created as trees with green needles subsequently die. The remaining live trees, 
standing dead to meet forest plan direction, and logs on the ground, would be maintained 
to enrich the regenerated forest (Franklin and Agee 2003). Salvage will be concentrated 
in trees 14 inches d.b.h. and larger. Trees less than 14 inches d.b.h. will not be designated 
as timber in harvest contracts. These trees, along with larger snags retained for wildlife, 
and tops and limbs left onsite following harvest, would contribute to the amount of coarse 
woody debris (CWD) left onsite; the objective being to retain an average of at least 15 to 
20 tons per acre of CWD on all salvage units. The Kaibab forest plan calls for retaining 
two or more snags per acre in ponderosa pine and greater than three snags per acre in 
mixed conifer forest types. Five to seven snags per acre would be retained within Warm 
Fire harvest units that were previously designated MSO critical habitat, and three to five 
snags per acre would be retained in stands that were previously ponderosa pine areas. 
Retained snags would target the largest diameter trees left in groups. The majority of 
salvage activities would occur on slopes under 20 percent, with short spans (less than 100 
feet) of activities on slopes over 20 percent where material could be directionally felled 
or endlined to restrict use of ground-based yarding equipment to slopes below 20 percent. 

 Reforestation Needs: Approximately 4,800 acres of previously conifer dominated forest 
types are determined to have enough aspen present to restock the stand through sprouting 
and would be managed for aspen. Areas with adequate aspen regeneration will provide 
for relatively fast tree canopy and restoration opportunities. Planting conifer seedlings 
was identified for areas with mixed-high and high mortality that do not have a significant 
aspen response, are lacking a seed source, and where suitable soil conditions exist to 
ensure a reasonable chance of reforestation success. All acres of MSO habitat were 
initially considered for planting. However, aspen is likely to become established on 
approximately 30 percent of the mixed-high and high mortality habitat (based on pre-fire 
aspen stocking) and it was decided not to plant those sites due to vegetative competition. 
Other considerations for planting included the probability of natural regeneration by 
assessing adjacency to live stands and seed sources. Probability of survival was 
considered for mixed conifer species that need moister microclimates and soils. Planting 
is proposed to establish mixed conifer species composition for some of the areas that are 
designated Mexican spotted owl habitat. Planting of approximately 240 acres in GA 16 is 
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proposed to occur on the cooler, moister aspects with deeper soils that were dominated by 
ponderosa prior to the fire.  

 Recreation/Roadless Area: The Red Point Roadless Area was excluded from 
consideration for salvage activity to maintain roadless characteristics. However, hand 
planting conifers in the Red Point Roadless Area where seed sources were lost in the fire 
was included to help move this area toward desired forested conditions. Planting of 
approximately 1,095 acres in the Red Point Roadless Area is proposed to occur on the 
cooler, moister aspects with deeper soils that were dominated by ponderosa pine prior to 
the fire. 

The activities in the proposed action developed to address the needs are as follows (see chapter 2 
for more details):  

 Ground-based salvage logging of fire-killed trees on approximately 9,114 acres removing 
approximately 73.4 million board feet (MMBF), gross volume, of timber material from 
the project area. However, it is expected that the timber has lost some economic value 
due to deterioration of the wood (e.g., insect holes and blue stain affecting the outer 
layers of each tree bole) and may result in approximately 35.7 MMBF of commercial 
volume.  

 The transportation system required to access salvage operations is in place. No new roads 
would be constructed with this project; however, approximately 95 miles of existing 
closed spur roads would need to be re-opened for salvage activities, and then closed at 
completion of the project. Other open Forest System roads would be maintained as 
needed. 

 Planting ponderosa pine on 7,625 acres and mixed conifers (ponderosa pine and Douglas-
fir) on 2,353 acres within high and mixed-high fire mortality areas where limited and 
poorly distributed seed sources currently exist, and where there is a moderate to high 
potential for planting success. These areas include salvage units and other areas where the 
soil inventory indicates a moderate to high potential for planting success. Pre-planting 
surveys will occur at the stand level and a regeneration prescription will be developed 
based on current and desired stand conditions; including re-establishing mixed conifer 
habitat for Mexican spotted owls. Seedlings would be planted in groups with irregular 
spacing between each group with desired stocking levels ranging from 30 trees per acre 
to 160 trees per acre. Some sites may need to have more seedlings planted per acre 
initially, based on anticipated seedling survival rates. The reforestation effort within 
designated MSO stands will promote the establishment of Douglas-fir seedlings to the 
greatest extent possible based on current site conditions. The planting pattern would be 
based on the prefire stand structure with groups being concentrated adjacent to where 
legacy trees existed before the fire.  

 Removing some of the large fuels via salvage harvest and followup slash treatments such 
as “lop and scatter to 18-inch depth” to break up fuel continuity would occur on all 
salvage logged areas. Additional fuels treatments would be conducted on approximately 
283 acres of the salvaged logged areas along main roads where fuel loads are in excess of 
15 to 20 tons per acre. These treatments may include a combination of lop and scatter of 
tops and limbs, chipping, mastication, and/or hand pile or jackpot burning of 50 percent 
of the 3- to 12-inch material. A minimum of 15 to 20 tons per acre will be retained onsite 
post harvest to address soil resource concerns. Treatments along Highway 67 are 
designed to meet scenic integrity objectives while other treatments along Forest System 
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roads or trails (i.e. Forest Road 212 and Trail 101) are designed to meet recreation 
objectives.  

Scope of the Project, Analysis, and Decision Framework 

The scope of the project and the decision to be made are limited to salvage of fire-killed timber, 
reforestation, and hazardous fuel reduction work in portions of the 2006 Warm Fire suppression 
area. 

Invasive plant prevention measures are included in the proposed project design, but direct control 
of invasive plants is not proposed in this project. Invasive plant control and management in the 
Warm Fire area is addressed by the Record of Decision and “Final Environmental Impact 
Statement for Integrated Treatment of Noxious and Invasive Weeds on the Coconino, Kaibab, and 
Prescott National Forests” (USDA Forest Service 2005). 

The proposed action does not represent a comprehensive travel management plan. Certain closed 
roads would need to be opened for salvage operations and following use would be re-closed. A 
roads analysis for temporarily opening certain closed roads has been completed for this project. 
District-wide roads analysis, NEPA analysis and a decision that would designate routes for 
motorized access on the North Kaibab Ranger District (including the Warm Fire area), under the 
Travel Management Rule are currently scheduled for 2009 and 2010.  

The responsible official for this proposal is the forest supervisor. Based on the analysis in the 
final EIS, the responsible official will make the following decisions and document them in a 
record of decision: 

 Whether to salvage fire-killed timber from the Warm Fire suppression area as proposed, 
as described or modified in an alternative, or not at all. 

 What level of reforestation planting, if any, should occur. 

 What level of fuels reduction, if any, should occur. 

 What project design features should be applied. 

Public Involvement 

The Forest Service hosted a public meeting on October 11, 2006, in Kanab, Utah, to discuss the 
Warm Fire Use event and the after action review. During that meeting, the public was invited to 
submit suggestions for future management of the area burned in the suppression portion (project 
area). The next day (October 12, 2006), a field trip to the burned area with local, State, and 
Federal agency personnel as well as other interested parties allowed discussion of future 
management considerations and recovery needs for the project area. Individuals continued to 
express concerns and suggestions for restoration actions, which the Forest Service considered 
when reviewing the existing conditions and formulating a proposed action to address the 
identified purpose and need. 

In addition, as part of the public involvement process, meetings with individuals, open houses, 
mailing of information to interested and affected parties, and posting of project related 
information on the forest Web site occurred. 
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Issues 

The forest received over 2,000 responses to scoping, mostly electronic form letters. The 
comments were reviewed and a list of comments and documentation explaining their 
categorization may be found in the project record. Some comments were outside the scope of the 
purpose and need for this project. Many commenters disagree with the stated purpose and needs 
identified for the project, wanting instead analysis of restoration management options without 
active management. 

Using the comments from the public, tribes, and other agencies, individuals, and groups, the ID 
team developed a list of issues to address in this EIS. The ID team identified and separated the 
issues into two groups: significant and nonsignificant issues. Significant issues are defined as 
those directly or indirectly caused by implementing the proposed action. Nonsignificant 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 on Environmental 
Quality (CEQ) NEPA regulations explain 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).” 

Some comments were considered for alternative development, but were eliminated from detailed 
analysis because the recommendations would not meet the identified purpose and need for the 
project. These are discussed further in chapter 2. 

Using the external and internal comments and concerns, the following significant issues will be 
carried forward for analysis:  

Effects on Soils and Water Quality: Concern that salvage logging, as proposed under this 
project, would adversely affect long-term soil productivity, damage soil structure, and 
increase erosion and sediment delivery. They also state that removing logs would 
permanently remove organic matter from the site. These commenters cited the Beschta 
Report (Beschta et al. 1995) and other literature in support of their arguments. Some 
commenters suggested that alternative technologies (helicopter) could be used to minimize 
ground disturbance. Others suggested that construction of new roads and landings should not 
occur to protect the fire impacted soils. Indicator values are: (1) acres of soil disturbance, and 
(2) percent of area with effective ground cover, including coarse woody debris levels retained 
(tons per acre). This issue was used to develop alternative 3, as described in chapter 2. The no 
action alternative is also responsive to this issue. 

Effects to Wildlife and Wildlife Habitat:  Concern that removal of dead trees would 
adversely impact habitat for Mexican spotted owl (MSO), management indicator species 
(MIS) including the northern goshawk, and certain bird species and other wildlife associated 
with snags. Concern was also expressed that the proposed action would be inconsistent with 
the intent of the Grand Canyon Game Preserve Act. Several commenters believe that the 
proposed action would not leave enough dead trees for some wildlife. Indicator values are: 
(1) number of snags per acre retained; (2) number of down logs per acre retained; and (3) 
years to regenerate forested areas. This issue was used to develop alternative 4, as described 
in chapter 2. The no action alternative is also responsive to this issue. 

Spread of Nonnative Invasive Plants:  Concern that mechanical disturbance would increase 
the spread of nonnative invasive plants; especially cheatgrass in the project area from seed 
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introduction potential and soil disturbance. Indicator values are acres of salvage disturbance. 
This issue was used to develop alternative 3, as described in chapter 2. The no action 
alternative is also responsive to this issue. 

Fire Risk and Fuels Reduction:  Concern was expressed regarding the need to reduce fuels. 
Some commenters believe that no fuels reduction is necessary and that the risk of future fires 
is low in severely burned areas. Other commenters believe that current standing dead trees 
could be fuel for a future fire once they fall to the ground. They state that fuels reduction 
should be a restoration goal to help prevent a future catastrophic fire. Still others felt that 
removal of large diameter trees would increase the risk of fire. Many expressed a desire to 
know what size and quantity of fuels would be left on treatment sites. Indicator values are 
tons per acre of residual fuels and resistance to control. 

Alternatives 

These issues led the Agency to develop alternatives to the proposed action. They are described in 
the following paragraphs. 

Alternative 3 – Winter Logging for Increased Soil Protection 

This alternative was developed in response to issues regarding salvage logging effects on soils 
and water quality. It was developed by modifying the proposed action to reduce salvage impacts 
on soils classified by the “Kaibab National Forest Terrestrial Ecosystem Survey” (TES) as having 
severe erosion hazard, and also reducing the total number of acres salvaged by dropping certain 
acres that are regenerating heavily to aspen. The activity units classified with severe erosion 
hazard would have skidding operations restricted to over snow or frozen conditions Ground-based 
skidding on soils with low to moderate erosion hazard would be restricted to existing roads and 
designated skid trails, using existing skid trails where possible.  

Size and location of salvage operations proposed were factored in with areas naturally 
regenerating to aspen to create strategic breaks in fuels. This approach is also responsive to issues 
regarding effects to soils and watershed conditions, since it results in fewer acres of salvage with 
correspondingly fewer impacts to soils and watersheds. Reforestation would be the same as 
described for the proposed action, and fuels treatments and road work would be commensurate 
with harvest treatments. See figures 7 and 9 for activities proposed. 

The actions developed to meet the purpose and need for action while providing for increased soil 
protection are described below.  

Recover Economic Value from Burned Timber 

Ground-based salvage logging of fire-killed trees on approximately 5,756 acres resulting in 
removal of approximately 52.8 MMBF of gross timber volume. However, it is expected that the 
timber has lost some economic value due to deterioration of the wood and may result in 
approximately 26.8 MMBF of commercial volume. The removals will contribute to fuels 
reductions and forest recovery. The salvage operations would occur within high and mixed-high 
fire mortality areas of the project area. Only fire-killed trees would be salvaged. Salvage would 
be limited to trees 14 inches d.b.h. and larger. Within Warm Fire harvest units that were 
previously designated MSO critical habitat, five to seven snags per acre would be retained; in 
stands that were previously ponderosa pine areas, three to five snags per acre would be retained. 
Snags retained would target the largest diameters left in clusters. The majority of salvage 
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activities would occur on slopes under 20 percent, with short spans (less than 100 feet) of 
activities on slopes over 20 percent where material could be directionally felled or endlined to 
restrict use of ground-based equipment to slopes below 20 percent. The transportation system 
required to access salvage operations is in place. No new roads would be constructed with this 
project; however, approximately 65 miles of older, existing spur roads would need to be re-
opened to access salvage operations, and then closed at completion of the project. Other open 
Forest System roads would be maintained as needed. 

The operation of equipment on soils identified with severe erosion hazard would be restricted 
when soil conditions are such that accelerated soil erosion, excessive soil surface displacement, or 
excessive compaction would occur. Commonly used guidelines to achieve soil protection in 
activity units scheduled for winter ground-based harvesting are 4 to 6 inches of frozen soil, 1 foot 
of compacted snow, or 24 inches of settled snow. These guidelines, or a combination of frozen 
soil and snow cover conditions sufficient to minimize or eliminate soil displacement, soil 
compaction, and ground cover disturbance would be required. 

Reforest Burned Conifer Stands to Move Toward Desired Conditions 

Planting conifers is proposed on approximately 9,980 acres within high and mixed-high fire 
mortality areas where limited and poorly distributed seed sources currently exist. The breakdown 
of the planted acres is: ponderosa pine on 7,625 acres and mixed conifers (ponderosa pine and 
Douglas-fir) on 2,353 acres. This includes salvage units and other areas where the soil inventory 
indicates a moderate to high potential for planting success. Preplanting surveys will occur at the 
stand level and a regeneration prescription will be developed based on current and desired stand 
conditions; including re-establishing mixed conifer habitat for Mexican spotted owls. Seedlings 
would be planted in groups with irregular spacing between each group with desired stocking 
levels ranging from 30 trees per acre to 160 trees per acre. Some sites may need to have more 
seedlings planted per acre initially, based on anticipated seedling survival rates. The reforestation 
effort within designated MSO stands will promote the establishment of Douglas-fir seedlings to 
the greatest extent possible based on current site conditions. The planting pattern would be based 
on the prefire stand structure with groups being concentrated adjacent to where legacy trees 
existed before the fire. Approximately 4,800 acres of previous conifer forest types are determined 
to have enough aspen present to restock the stand through sprouting and would be managed for 
aspen reforestation to provide for relatively fast tree canopy and restoration of forested 
conditions. Artificial regeneration of conifers would not occur on sites dominated by aspen. 
Additional sites may also be planted with conifers in the future as needed, based on site specific 
vegetation recovery and where there is a lack of progress toward desired forested conditions. 

Break Up Fuel Continuity in the Project Area  

Slash disposal is proposed on all salvage logged areas and additional fuels treatments are 
proposed on approximately 73 acres of the salvage logged areas to protect future regeneration and 
move areas toward meeting scenic integrity objectives. These treatments may include a 
combination of lop and scatter of tops and limbs to 18-inch depth, chipping, mastication, and/or 
hand pile or jackpot burning of 50 percent of the 3- to 12-inch material. A minimum of 15 to 20 
tons per acre will be retained onsite post harvest to address soil resource concerns. Treatments 
along Highway 67 are designed to meet scenic integrity objectives while other treatments along 
Forest System roads or trails are designed to meet recreation objectives. 
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Alternative 3 Specific Project Design Feature 

Commonly used guidelines to achieve soil protection during winter ground-based harvesting are 4 
to 6 inches of frozen soil, 1 foot of compacted snow, or 24 inches of settled snow. These 
guidelines, or a combination of frozen soil and snow cover conditions sufficient to minimize or 
eliminate soil displacement, soil compaction, and ground cover disturbance will be required.  

Alternative 4 – Maintain Designated Mexican Spotted Owl Habitat 

This alternative was developed in response to issues regarding salvage logging effects to wildlife 
and wildlife habitat. It was developed by modifying the proposed action to maintain all snags in 
stands designated Mexican spotted owl critical habitat. See figures 7 and 10 for activities 
proposed. 

The actions developed to address maintaining all snags in designated Mexican spotted owl habitat 
are described below. 

Recover Economic Value from Burned Timber 

Ground-based salvage logging of fire-killed trees on approximately 5,541 acres would remove 
approximately 42 MMBF of gross timber volume. However, it is expected that the timber has lost 
some economic value due to deterioration of the wood and may result in approximately 22.5 
MMBF of commercial volume. The removals would contribute to economics, forest recovery and 
fuels reductions. Salvage harvest would not occur in stands designated as Mexican spotted owl 
habitat. The salvage operations would occur within high and mixed-high fire mortality areas of 
the project area. Only fire-killed trees 14 inches d.b.h. and larger would be salvaged. Five to 
seven snags per acre would be left within post-Warm Fire harvest units that were previously 
designated MSO critical habitat; three to five snags per acre in stands that were previously 
ponderosa pine areas, targeting largest diameters in clusters, would be left. The majority of 
salvage activities would occur on slopes under 20 percent, with short spans (less than 100 feet) of 
activities on slopes over 20 percent where material could be directionally felled or endlined to 
restrict use of ground-based equipment to slopes below 20 percent. The transportation system 
required to access salvage operations is in place. No new roads would be constructed with this 
project; however, approximately 72 miles of older, existing spur roads would need to be re-
opened to access salvage operations, and then closed at completion of the project. Other Forest 
System roads would be maintained as needed. 

Reforest Burned Conifer Stands to Move Toward Desired Conditions 

Planting conifers is proposed on approximately 9,980 acres within high and mixed-high fire 
mortality areas where limited and poorly distributed seed sources currently exist. The breakdown 
of the planted acres is: ponderosa pine on 7,625 acres and mixed conifers (ponderosa pine and 
Douglas-fir) on 2,353 acres. This includes salvage units and other areas where the soil inventory 
indicates a moderate to high potential for planting success. Preplanting surveys will occur at the 
stand level and a regeneration prescription will be developed based on current and desired stand 
conditions; including re-establishing mixed conifer habitat for Mexican spotted owls.  

Seedlings would be planted in groups with irregular spacing between each group with desired 
stocking levels ranging from 30 trees per acre to 160 trees per acre. Some sites may need to have 
more seedlings planted per acre initially, based on anticipated seedling survival rates. The 
reforestation effort within designated MSO stands will promote the establishment of Douglas-fir 
seedlings to the greatest extent possible based on current site conditions. The planting pattern 
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would be based on the prefire stand structure with groups being concentrated adjacent to where 
legacy trees existed before the fire. Approximately 4,800 acres of previously conifer forest types 
are determined to have enough aspen present to restock the stand through sprouting and would be 
managed for aspen reforestation to provide for relatively fast tree canopy and restoration 
opportunities and artificial regeneration of conifers would not occur. 

Planting is proposed on 3,192 acres (or 44 percent) of MSO mixed-high and high mortality 
habitat. This project will plant Douglas-fir and ponderosa pine trees across 2,353 acres of mixed-
high and high mortality in MSO habitat. Another 1,517 acres of MSO habitat is proposed to be 
planted to ponderosa pine rather than mixed conifer due to concerns regarding the survival of 
mixed conifer species in the post-fire landscape. 

Break Up Fuel Continuity in the Project Area 

Slash disposal is proposed on all salvage logged areas and additional fuels treatments are 
proposed on approximately 214 acres of salvage logged areas to protect future regeneration and 
move areas toward meeting scenic integrity objectives. These treatments may include a 
combination of lop and scatter of tops and limbs to 18-inch depth, chipping, mastication, and/or 
hand pile or jackpot burning of 50 percent of the 3- to 12-inch material. A minimum of 15 to 20 
tons per acre will be retained onsite post harvest to address soil resource concerns. Treatments 
along Highway 67 are designed to meet scenic integrity objectives while other treatments along 
Forest System roads or trails are designed to meet recreation objectives. 

Alternatives Compared 

Table 1 compares alternatives by activities proposed for the Warm Fire Recovery project area. 

Table 1.  Alternatives compared 

Project Area Activity A Alt. 2 Alt. 3 Alt. 4 

Salvage harvest (acres) 
Acres of harvest on severe erosion 
rated soils 

0 9,114 
7,592 

5,756 
4,364 

(winter harvest 
required) 

5,541 
4,350 

Fuels treatments (acres) 
Chipping or masticating 50 percent of 
the 3- to 12-inch material, or pile 
burning acres 

0 9,114 
283 

5,756 
73 

5,541 
214 

Approximate gross volume of fire-
killed trees removed 
Commercial volume: 
Mixed conifer sawtimber 
Ponderosa pine sawtimber 

0 73.4 MMBF 
(146,853 CCF) 

35.7 MMBF
(22,112 CCF)
(49,217 CCF) 

52.8 MMBF 
(105,612 CCF) 

26.8 MMBF 
(17,343 CCF) 
(36,186 CCF) 

42.0 MMBF 
(83,391 CCF) 
22.5 MMBF 
(6,067 CCF) 

(38,875 CCF) 

Plant ponderosa pine (acres) 0 7,625 7,625 7,625 

Plant mixed conifers (acres) 0 2,353 2,353 2,353 

Temporarily open closed roads 
(Maintenance Level 1 roads to be 
used then closed after use) 

0 
94.6 
miles 

65.2 miles 72.3 miles 

Open road density during project 
implementation 

Post-implementation open road 
density 

1.6 mi/square 
mile 

1.6 mi/square 
mile 

3.2 mi/square 
mile 

1.6 mi/square 
mile 

2.7 mi/square 
mile 

1.6 mi/square 
mile 

2.8 mi/square 
mile 

1.6 mi/square 
mile 
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Summary of Changes from the Draft Environmental Impact Statement 

Based on comments on the DEIS from the public and other agencies (appendix D) changes were 
made for the FEIS. More substantive changes include the following:  

 Clarification of the desired coarse woody debris for the dry, mixed conifer and ponderosa 
pine types found on the Kaibab Plateau as per Brown et al. 2003 is 5 to 20 tons per acre. 
The DEIS used a range appropriate for cooler and wetter habitat types that do not occur 
in the Warm Fire area. 

 Clarification of specific actions included in salvage logging activities. Logging 
operations include felling trees then skidding them to a landing site where 
nonmerchantable tops would be cut off and the remaining tree boles loaded onto trucks to 
be hauled to processing mills. The trucks would use the existing road system in place, 
which would require maintenance work such as blading of the road surface. 

 Clarification of project design features including where ground-based equipment access 
may occur, noting which items are applicable to the designated Mexican Spotted Owl 
(MSO) habitat areas (chapter 2), and inclusion of expanded California Condor protection 
measures in the event one is sighted within the project area during activities (chapter 2).  

 Incorporation of additional fire modeling information to show how future estimated fuels 
within the project area could affect fire events. 

 Updated commercial volume and economic information to reflect updated defect 
percentages provided by the Region 3 measurement specialist and currently in use.  

 Addition of the literature review and response to comments submitted for the DEIS added 
as appendices B and D, respectively. 

 Correction of typos. 

 



Chapter 1. Purpose of and Need for Action

Document Structure 
The Forest Service has prepared this final environmental impact statement (FEIS) in compliance 
with the National Environmental Policy Act (NEPA) and other relevant Federal and State laws 
and regulations. This final environmental impact statement discloses the direct, indirect, and 
cumulative environmental impacts that would result from the proposed action and alternatives. 
The document is organized into four chapters and other sections:  

 Chapter 1. Purpose of and Need for Action: The chapter includes information on the 
history of the project proposal, the purpose of and need for the project, and the Agency’s 
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.  

 Chapter 2. Alternatives, Including the Proposed Action: This chapter 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 mitigation 
measures. Finally, this section provides a summary table of the environmental 
consequences associated with each alternative.  

 Chapter 3. Affected Environment and Environmental Consequences: This chapter 
describes the environmental effects of implementing the proposed action and other 
alternatives.  

 Chapter 4. Consultation and Coordination: This chapter provides a list of preparers and 
agencies consulted during development of the environmental impact statement.  

 Glossary 

 References Cited 

 Appendices: The appendices provide more detailed information to support the analyses 
presented in the environmental impact statement such as the record index, public 
comments and responses, etc. This is contained in a separate document for this FEIS. 

 Index: The index provides page numbers by document topic. 

Additional documentation, including more detailed analyses of project area resources, may be 
found in the project planning record available by contacting the Kaibab National Forest 
supervisor’s office in Williams, Arizona. 

The project record references all scientific information considered: papers, reports, literature 
reviews, review citations, academic peer reviews, science consistency reviews, and results of 
ground-based observations to validate best available science. This FEIS incorporates by reference 
(as per 40 CFR 1502.21) the “Kaibab National Forest Land and Resource Management Plan” 
(forest plan), as amended (USDA Forest Service 2004a), as well as the project record, including 
specialist reports and other technical documentation used to support the analyses and conclusions 
of this EIS. Analysis was completed for forest vegetation, botany, wildlife, hydrology and soils, 
visuals, recreation, range, heritage and cost effectiveness. Information from these reports has been 
summarized in chapter 3. 

Final Environmental Impact Statement for the Warm Fire Recovery Project 1  



Chapter 1. Purpose and Need 

Summary of Changes from the Draft Environmental Impact Statement 

Based on comments from the public and other agencies (appendix D) on the draft environmental 
impact statement (DEIS) changes were made for the final environmental impact statement 
(FEIS).  Many of the changes are editorial for clarity. More substantive changes include the 
following:  

 Clarification of the desired coarse woody debris for the dry mixed conifer and ponderosa 
pine types found on the Kaibab Plateau as per Brown et al. (2003) is 5 to 20 tons per acre. 
The DEIS used a range appropriate for cooler and wetter habitat types that do not occur 
in the Warm Fire area. 

 Clarification of specific actions included in salvage logging activities. Logging 
operations include felling trees then skidding them to a landing site where 
nonmerchantable tops would be cut off, and the remaining tree boles loaded onto trucks 
to be hauled to processing mills. The trucks would use the existing road system in place, 
which would require maintenance work such as blading of the road surface. 

 Clarification of project design features including where ground-based equipment access 
may occur, noting which items are applicable to the designated Mexican spotted owl 
(MSO) habitat areas (chapter 2),and inclusion of expanded California condor protection 
measures in the event one is sighted within the project area during activities.  

 One change in the project design features was the removal of slash mats. This item was 
dropped from the project design features since it would not be operationally feasible 
because it requires a cut-to-length system, not locally available.  

 Incorporation of additional fire modeling information to show how future estimated fuels 
within the project area could affect fire events. 

 Updated commercial volume and economic information to reflect updated defect 
percentages provided by the Region 3 measurement specialist and currently in use.  

 Addition of the literature review and response to comments submitted for the DEIS added 
as appendices D and E.  

 Correction of typos. 

Note: Corrections to the “Kaibab National Forest Land and Resource Management Plan,” as 
amended (USDA Forest Service 2004a) were issued in 2008 which corrected mapping of 
geographic areas and ecosystem management areas. This information has been updated in this 
FEIS. Figures and mapping displayed in this document are approximate and based on existing 
databases.  

Location 
The proposed Warm Fire Recovery (WFR) project area includes the Warm Fire suppression area 
located 4 miles south of Jacob Lake and 14 miles north of the Grand Canyon National Park 
boundary on the North Kaibab Ranger District of the Kaibab National Forest, Coconino County, 
Arizona. The legal description for the project area is all or portions of Sections 28, 29, 31-36, 
T38N, R2E; Sections 31, 32 T38N, R3E; Sections 10-15, 23-25, 35, 36 T37N, R1E; Sections 1-
36 T37N, R2E; Sections 5-9, 17-21, 29-31 T37N, R3E; Sections 1, 2, 11, 12 T36N, R1E; Sections 
1-10 T36N, R2E; and Section 6 T36N, R3E; Gila and Salt River Meridian (see figure 1). 
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Management Direction 
This EIS process and documentation has been prepared according to direction contained in the 
following:  

 National Forest Management Act (NFMA) 
 National Environmental Policy Act (NEPA) 
 Council on Environmental Quality (CEQ) regulations  
 Endangered Species Act (ESA) 
 Clean Water Act of 1977 
 Forest Service Handbook (FSH) 1909.15 

An EIS is a disclosure rather than a decision document. Its primary purpose is to document 
environmental analysis to support a Forest Service decision, documented in a Record of Decision 
(ROD), regarding a proposed action or alternatives to it. Specific decisions to be made by the 
Forest Service in consideration of this analysis are described later in this chapter.  

The best available science is considered in preparation of this EIS. However, what constitutes 
best available science might vary over time and across scientific disciplines. As a general matter, 
we show consideration of the best available science when we insure the scientific integrity of the 
discussions and analyses in the project NEPA document.  

Specifically, this EIS and the accompanying project record identify methods used, reference 
reliable scientific sources, discuss responsible opposing views, and disclose incomplete or 
unavailable information, scientific uncertainty, and risk (See 40 CFR, 1502.9 (b), 1502.22, 
1502.24). 

Forest Plan 

The “Kaibab National Forest Land and Resource Management Plan,” (hereafter referred to as the 
forest plan) as amended (USDA Forest Service 2004a), establishes multiple-use goals and 
objectives, and assigns a management area to each portion of the forest. A recent correction to the 
forest plan clarifies the geographic areas (GA) and ecosystem management areas (EMA) on the 
forest. In addition, the project area lies within the Grand Canyon National Game Preserve and 
overlaps a portion of the Red Point Roadless Area. There are 2 geographic areas in the WFR 
project area; and these GAs overlap all or portions of 10 landscape areas (or ecosystem 
management areas) (see figure 2): 

GA 13 (36,041 acres, 92 percent of project area; all or portions of nine EMAs/landscape 
areas):  This area is located in the middle of the North Kaibab Ranger District. Ponderosa 
pine predominates in most of this management area, except at higher elevations and on cooler 
sites, where mixed conifer and spruce-fir vegetation cover a major portion of the area. 
Understory vegetation includes mutton bluegrass, blue grama, squirreltail, junegrass, sedges 
and mountain muhly. Aspen is scattered throughout in pure stands and as a component of 
both the overstory and understory vegetation. In openings and thinned stands important 
forage producers are pine dropseed, mountain muhly, tall oatgrass, weeping brome, and 
smooth brome. The forb component includes yarrow, ragweed, columbine, sandwort and 
cinquefoil. In dense conifer stands, sedges and the forb component are essentially the only 
understory vegetation. All of this management area is in the Grand Canyon National Game 
Preserve. 
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GA 16 (3,069 acres, 8 percent of project area; a portion of Little East EMA/landscape 
area):  This area is located on the eastern side of the North Kaibab Ranger District. The 
majority of this area is dominated by woodland vegetation consisting largely of pinyon pine 
and Utah juniper (pinyon-juniper). At higher elevations there are ponderosa pine stringers. 
The understory typically includes big sagebrush, snakeweed and rubber rabbitbrush. Cliffrose 
is also common on rocky slopes. Impacted range sites are dominated by blue grama although 
squirreltail, junegrass, Indian ricegrass and mutton bluegrass are present on the better sites. 
Paradine plains cactus is known to occur in this management area with other sensitive species 
occurrences possible. A portion of this management area is in the Grand Canyon National 
Game Preserve. 

The WFR project focuses on management actions within GA 13. A small portion of GA 16 
and the roadless area have been identified for reforestation planting activities. The northeast 
portion of the project area also includes a portion of the Red Point Roadless Area (5,726 
acres), which overlaps both GAs. No salvage harvest activities would occur within the 
roadless area; however, reforestation (planting) is proposed within the roadless area. 

Background 

The Warm Fire was started by lightning on June 8, 2006, south of Jacob Lake Campground on the 
North Kaibab Ranger District, Coconino County, Arizona. The fire met the criteria for wildland 
fire use, and was consistent with the forest plan, Kaibab fire management plan, and the Federal 
Wildland Fire Management Policy. The Warm Fire was managed as wildland fire use for 
approximately 2 ½ weeks, during which time approximately 19,000 acres burned, many acres 
with the desired results of burning mainly in the understory of stands, while some portions burned 
with undesired high overstory mortality. On June 25, winds pushed the fire south, outside the 
maximum manageable area (MMA), at which time management of the fire was changed to a 
suppression strategy.  

Between June 25 and July 4, while the fire was managed under a wildfire suppression strategy, 
approximately 39,110 acres burned. Much of this area burned at high intensity in the crowns as 
well as on the ground and resulted in severe fire effects (USDA Forest Service 2007c). Sites that 
were disturbed during fire suppression were rehabilitated immediately following fire 
containment. Both hand and dozer fire lines were water barred and seeded as part of this 
rehabilitation work. No other sites were mechanically disturbed during the fire suppression (such 
as constructing safety zones or staging areas). 

The project area for this EIS is the wildfire suppression portion of the Warm Fire. No activities in 
this project will occur in the wildland fire use area or any areas outside the wildfire suppression 
area. 
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Burned Area Emergency Response 

On July 1, 2006, a Burned Area Emergency Response (BAER) team was assembled to conduct a 
soil and hydrologic assessment, and to initiate rehabilitation to minimize the loss of soil 
productivity, downstream water quality, and threats to human life and property.  

The rehabilitation work included repair of storm damaged roads, installing warning signs along 
roads to alert travelers to hazardous snags and potential road washouts from flash flooding, and 
seeding approximately 10,000 acres to prevent erosion on the areas most severely burned. In 
addition, 1,700 acres of high burn severity acres within the Pediocactus Conservation Area were 
seeded with a sterile hybrid seed to establish effective vegetative ground cover to reduce the risk 
of flooding and control excessive soil erosion. Another objective for seeding in the conservation 
area was to reduce the establishment of invasive plants that could threaten the Paradine plains 
cactus (Pediocactus, also known as the Kaibab plains cactus) population (USDA Forest Service 
2006b). This area was aerially re-seeded in February 2008. Monitoring has shown that seeding 
efforts have been effective. Native grasses and forbs within the seeded areas and elsewhere within 
the burned area are also responding favorably and are expected to continue to improve. 

Warm Fire Assessment – Post-fire  
Conditions and Management Considerations 

On August 1, 2006, a Forest Service interdisciplinary team was assembled to assess the status of 
the post-fire resources, identify recovery needs, and recommend a program of recovery work 
beyond BAER in the fire suppression area. The results of this post-fire assessment are 
documented in the “Warm Fire Assessment Post-Fire Conditions and Management 
Considerations” (referred to as the Warm Fire Assessment) (USDA Forest Service 2007c) and 
incorporated by reference into this analysis. It provides technical reports for soils, forested 
vegetation, wildlife resources, fire ecology, predicting post-fire tree mortality, wildlife, plants, 
invasive plants, heritage resources, recreation, scenery and range resources which describe 
impacts from the fire and provide recommendations for recovery. The key current conditions and 
desired conditions for the approximate 39,100 acres relevant to this proposed project and analysis 
are described below. 

Burn Severity 

The Warm Post-fire Assessment Team classified the burn severity within the Warm Fire 
suppression area (USDA Forest Service 2007c). Burn severity is a term that describes the effects 
of heat on soil and watershed conditions that are important for their influence on soil productivity 
and the potential for destructive flooding.  

Site indicators used to assess burn severity include the degree of water repellent soils, degree of 
litter and duff consumed, the amount and kind of live vegetation consumed, degree of downed 
woody material consumed and charred, and post-fire vegetative ground cover. Using these 
indicators, burn severity was described and summarized in three burn severity classes: high, 
moderate, and low (DeBano et al. 1998). 
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Approximately 41 percent (16,026 acres) 
of the area was classified as low burn 
severity. Low burn severity is defined as 
“there is light ground char where the litter 
was scorched, charred, or partially 
consumed (see figure 3). The duff is 
largely intact, though it may be charred on 
the surface. Woody debris is partially 
scorched or charred. Vegetative ground 
cover remains intact and is adequate to 
protect soils from accelerated soil 
erosion” (USDA Forest Service 2007c).  
 

Figure 2.  Example of a low burn 
severity area within the project area 

 

 
 
 
 
 
 

 

Figure 3.  Example of high burn severity within the project area 

 
The moderate and high burn severity areas lost critical soil and hydrologic function. In some 
areas, natural soil recovery has already begun. Vegetative ground cover and coarse woody debris 
are necessary for the recovery of forest and grassland ecosystems. In forested ecosystems, a 
minimum of 10 to 15 tons per acre of down, coarse woody debris should be managed for in the 
moderate to high burn severity areas, and 5 to 10 tons per acre in the low burn severity areas. In 
woodland ecosystems (pinyon-juniper), a minimum of 5 tons per acre should be managed for 
(USDA Forest Service 2007c).                                  

Low burn severity was observed in forested areas where much of the tree overstory is green with 
some scorch at the base of the trees and in the lower branches. Most of the trees survived; 
however, there are pockets of seedlings and saplings that were killed or consumed. Many of the 
shrubs, forbs and grasses were burned under conditions that could be described as a “cool” burn. 

In these cases, much of this vegetation survived (USDA Forest Service 2007c). Approximately 19 
percent (7,290 acres) was classified as moderate/high burn severity, and 40 percent (15,780 acres) 
was classified as high burn severity.  

The moderate and high burn severity areas lost critical soil and hydrologic function. In some 
areas, natural soil recovery has begun. Vegetative ground cover and sufficient coarse woody 
debris (as described above) are necessary for the recovery of forest and grassland ecosystems.  
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The post-fire assessment (USDA Forest Service 2007c) noted high burn severity (see figure 4) 
where “a large majority of the trees were killed with entire tree canopies totally consumed by 
intense heat and fire. Foliage, litter, and duff were completely consumed, and coarse downed 
woody debris was deeply charred or totally consumed.” Moderate burn severity is defined as “the 
surface litter layer was consumed and the duff layer was deeply charred by the fire. Much of this 
ash has moved offsite due to wind and water. Small woody debris is mostly consumed; larger logs 
remain but are charred. Vegetative ground cover is patchy and not continuous. Much of the tree 
canopy remains; however, it was scorched, turning the needles brown. These needles will 
eventually fall to the soil’s surface, providing immediate mulch and initiating the slow recovery 
process of re-establishing vegetative ground cover.”  

The majority of burned areas within the forested cover types resulted in high mortality (100 
percent scorching of the subcanopy and upper canopy trees and 100 percent mortality of upper 
canopy trees) and mixed-high mortality (100 percent scorching of the subcanopy, 40 percent 
scorching of upper canopy trees, and 70 percent mortality of upper canopy trees). The fire 
consumed the surface litter layer and the duff layer was deeply charred. Some water repellency 
existed below the soil surface with strong water repellency in isolated areas (USDA Forest 
Service 2007c). 

The forest plan, as amended (pages 22-34), notes desired conditions for ponderosa pine and 
mixed conifer types are emphasized and managed for uneven-aged stand conditions to provide 
various age classes within forested stands (USDA Forest Service 2004a). The areas that burned 
with high and moderate to high severity, which resulted in high mortality, will regenerate 
essentially as even-aged stands since most of the previous age classes were killed by the fire. 
Some areas lack adequate seed sources of desired tree species. For instance, where ponderosa 
pine stands burned through the crowns of the trees, cones were consumed in the fire and seed 
sources are lacking to disperse seeds to reforest those areas to ponderosa pine. In areas where 
seed sources are lacking, it may take decades to centuries for the areas to become forested and to 
attain uneven-aged stand structure in ponderosa pine and mixed conifer types. 

Future fire behavior, fire intensity, and fire severity are dependent on the amount of fuels 
consumed by the Warm Fire, the amount of mortality, and the type of vegetation that re-
establishes on each site. Severity is a combination of heat release and duration of heating, 
therefore, both fine and large fuels play a role. Brown et al. (2003) developed a potential timeline 
for post-fire fuel structures and their contribution to possible fire behavior that estimates fire 
severity would be reduced for approximately 10 years due to the lack of fine fuels and lower 
ignitability of the larger fuels. From 10 to 30 years most snags would be anticipated to fall and 
down, coarse woody debris would experience some decay which equates to a longer burning and 
smoldering time. High severity effect and soil heating would occur where down material lies on 
the soil surface. After 30 to 60 years, considerable decay would occur in the coarse woody debris. 
At that time, a higher severity burn would be possible when compared to conditions before the 
Warm Fire based on the amount of anticipated coarse woody debris and soil heating effects 
(Monsanto and Agee 2008). If a conifer overstory has become established, the possibility of a 
crown fire coupled with burnout of coarse woody debris from the Warm Fire could result in high 
burn severity across the affected areas if the majority of the material remains in place across the 
affected landscape (USDA Forest Service 2007c). 
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The vegetation mortality map (see figure 6) was created by modifying a Landsat Burned Area 
Reflectance Classification (BARC) image provided by the Forest Service Remote Sensing 
Applications Center. As described previously, high tree mortality was noted throughout the areas 
that burned with moderate to high and high burn severity resulting in high mortality (USDA 
Forest Service 2007c).  
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Figure 6. Vegetation mortality map 
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The post-fire assessment recommended the following primary recovery needs and possible 
management actions to address those needs (USDA Forest Service 2007c): 

 Provide for public safety: 

o Hazard tree removal along highways and major forest system roads. 

 Road and trail maintenance to roads, inside ditches and culverts to address increased 
erosion: 

o Prevent further fire-related resource damage. 

 Heritage site protection to prevent them from being damaged during precipitation events. 

 Restore the structure and function of the forest: 

o Reforestation of the large conifer areas killed by the fire and currently with few and 
poorly distributed seed sources to promote the desired forest structure and accelerate 
the recovery of habitat conditions for native wildlife species. 

o Opportunity to actively manage areas for aspen regeneration for continued aspen 
presence on the Kaibab Plateau.  

o Planting browse species for mule deer in the mule deer winter and transitional range 
on the east side of the fire. 

 Support the local community and economy: 

o Salvage of some of the approximately 200 million board feet (MMBF) of timber that 
was killed by the fire. 

o Make firewood available to reduce fuels in certain areas in order to increase the 
likelihood of safe and successful fire protection efforts in the future. 

 Learn through monitoring and research to improve management over time: 

o Opportunities exist to learn about fire effects and post-fire recovery under various 
management scenarios. The forest and forest management in general could benefit if 
research is encouraged and supported in the Warm Fire area. 

Warm Fire Rehabilitation and Recovery Plan and Status Summary 

The forest reviewed the management considerations identified in the post-fire assessment and 
developed an overall “Warm Fire Rehabilitation and Recovery Plan and Status Summary” to 
provide an overview of the rehabilitation and recovery needs for lands burned in the June 2006 
Warm Fire and the current status of that work. This plan is periodically updated and posted on the 
Kaibab National Forest Web site to provide followup on the management actions recommended 
in the post-fire assessment. For more detailed information, please refer to 
http://www.fs.fed.us/r3/kai/projects/warm/documents/warmfire_recovery_plan_summary_Dec20
08.pdf  

Following is a summary of actions considered or implemented under separate environmental 
reviews within the Warm Fire area:  

 BAER emergency rehabilitation activities include: aerial seeding of 10,040 acres in the 
fall of 2006; fire line water-barred and seeded in the fall of 2006; aerial re-seeding of 
1,710 acres in spring of 2008; erosion stabilization structures in the spring of 2008 
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(additional soil stabilization treatments planned for 2009); rebuilding 3 miles of fence in 
2007 (4 miles are planned in 2009); repairing 8 stock tanks in 2009; repairing 3 headcut 
areas in 2009. 

 Providing for public safety was addressed in a separate project to reduce risks posed by 
hazard trees along roads and trails (“Hazard Tree Removal Along Highways and Forest 
System Roads and Trails in the 2006 Warm Fire” decision signed July 19, 2007, USDA 
Forest Service 2007a). This project is ongoing. Warning signs have been installed on 
roads entering the burned area advising users of hazardous conditions from falling trees 
and possible road washouts. 

 Preventing further fire-related resource damage is being addressed through: (1) ongoing 
road and trail maintenance that will be necessary until erosion in the burned area 
stabilizes; (2) managing weeds in accordance with the “Final Environmental Impact 
Statement for Integrated Treatment of Noxious or Invasive Weeds” and subsequent ROD 
(USDA Forest Service 2004); and (3) protection of heritage sites that have been impacted 
by the fire and subsequent runoff events. Road repair work has been performed within the 
fire area since the fall of 2006 and will continue in 2009. Five miles of trails will be 
repaired in 2009. Weed treatments on 90 acres occurred in the fall of 2008 (100 acres of 
treatment are planned in 2009). Stabilization of 120 heritage sites was completed in 2007 
and 2008. 

 Restoring structure and function of the forest is partially being addressed through the 
Warm Fire reforestation project approved in September 2007 (USDA Forest Service 
2007d) for previously planted areas that were burned. This project was designed to take 
advantage of the natural site preparation created by fire that allows for quick 
establishment of trees before competitive exclusion from other species makes 
establishment and survival more difficult. Conifer seedlings were planted on 1,589 acres 
during the spring of 2008 (900 acres of conifer planting is planned for 2010). 

 Planting browse species (e.g., cliffrose) to benefit deer in areas where browse species 
were consumed by the fire is being considered. 

 Various research projects from universities, the Rocky Mountain Research Station and the 
Grand Canyon Trust have been proposed or discussed to learn more about the effects 
from the fire, including studies to look at understory plant responses and a comparison of 
potential effects of salvage logging in the Southwest.  

Purpose and Need for Action 
The difference between desired conditions identified in the forest plan and existing post-fire 
conditions was assessed by the interdisciplinary team. The responsible official identified three 
items based on the recovery needs that were most time sensitive to focus on for this effort. There 
are needs to: 

1. Recover economic value from burned timber 

2. Reforest burned conifer stands to move toward desired conditions 

3. Break up fuel continuity in the project area 

These three components of the purpose and need items are discussed below detailing the desired 
conditions, existing conditions, and needs for change. 
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1. Recover economic value from burned timber. 

Desired Condition: The forest plan includes the goal to “manage suitable timberland to provide a 
sustained level of timber outputs to support local dependent industries.” The plan also includes a 
guideline for Geographic Area (GA) 13 to “salvage stands, or parts thereof, that are severely 
damaged by dwarf mistletoe, insects, fires, or windthrow.” The Forest Service has a memorandum 
of understanding (MOU) with the State of Utah to jointly identify priority restoration needs, build 
capacity to accomplish needed restoration projects, and to expand the use of stewardship 
contracting or other tools that encourage local employment in order to benefit management of the 
national forests and communities of the Central Colorado Plateau. 

Existing Condition: The Warm Fire (the suppression area with the wildland fire use area), 
burned 12,000 acres of ponderosa pine as a stand-replacing fire with 100 percent mortality. Much 
of the mixed conifer habitat mapped across the Kaibab Plateau historically had a plurality of 
ponderosa pine (Lang and Stewart 1910). The dry mixed conifer forest type on the Kaibab 
Plateau is, in terms of fire ecology and historic fire return intervals, nearly identical to ponderosa 
pine. The Warm Fire burned 4,300 acres (or 76 percent) of the mixed conifer habitat as a stand-
replacing fire with 100 percent mortality. Both of these are outside the historic range of variability 
(Fulé et al. 2003b). Aspen, which has been declining across the Southwest for years, will respond 
favorably to the disturbance event and increase in distribution (USDA Forest Service 2007c).  

The forested stands that burned in the Warm Fire resulted in a varying amount of vegetation 
mortality. The following four levels of vegetation mortality were determined within the Warm 
Fire Recovery (WFR) project area (USDA Forest Service 2007c): 

 Low Vegetation Mortality: The low vegetation mortality class was characterized by 
areas that were either unburned or burned in small patches resulting in less than 15 
percent mortality of vegetation in the less than 16-foot height classes and little to no 
scorching of subcanopy and upper canopy trees, and less than 5 percent of upper canopy 
trees were killed by fire effects. 

 Mixed-Low Vegetation Mortality: This class was characterized by fire effects slightly 
higher and with more variability than low. The mixed-low class was characterized by 
approximately 10 percent mortality of upper canopy trees and 50 percent subcanopy 
scorch. 

 Mixed-High Vegetation Mortality: This class was characterized by fire effects less 
lethal and with more variability than high. The mixed-high mortality class was 
characterized by approximately 70 percent mortality of upper canopy trees and median 
values of 100 percent subcanopy scorch and 40 percent upper canopy scorch. 

 High Vegetation Mortality: This class was characterized by complete mortality of 
vegetation in the less than 16-foot height classes, 100 percent scorching of the subcanopy 
and upper canopy trees, and 100 percent mortality of upper canopy trees.  

The post-fire Landsat image from which the vegetation mortality map was created was taken July 
9, 2006, 5 days after the fire was declared fully contained. Table 2 displays the percent of each 
cover type in each mortality class. The percentages indicate all cover types experienced much 
higher mortality than would be expected based on historic fire regimes (USDA Forest Service 
2007c). 
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Table 2. Percent of cover type within each mortality class 

Mortality Class 
Cover Type 

Low Mixed-Low Mixed-High High 

Pinyon-Juniper 3% 4% 12% 81% 

Ponderosa Pine 23% 18% 12% 47% 

Mixed Conifer 8% 7% 7% 78% 

Aspen 15% 18% 15% 52% 

Source – Warm Fire Assessment 

There is a need for recovering the economic value of some of the approximately 200 million 
board feet of timber killed by the Warm Fire before all commercial value of the wood is lost to 
deterioration. This would meet the forest plan guideline to salvage stands or portions that are 
severely damaged by fire. Jobs created from the sale of salvage material could provide positive 
benefits to the local community in support of the MOU with the State of Utah. Salvage harvest 
would also help reduce costs associated with meeting desired fuel conditions in portions of the 
burned area by removing some of the large material that would add to future fuel loading if left 
onsite. Revenues from the sale of wood products could also be applied to defray some of the costs 
of needed fire restoration work, such as reforestation. 

2. Reforest burned conifer stands to move toward desired conditions. 

Desired Condition: The forest plan includes a standard for GA 13 to “formulate, design, and 
propose operations or improvements that contribute, over time, to the achievement of desired 
resource or ecological conditions in landscapes.” Desired conditions based on forest plan 
direction and supported by reference conditions (Fulé et al. 2003b; Gildar and Fulé 2004; White 
and Vankat 1993, and other sources) include: 

 Forest stands dominated by the appropriate species, which includes both conifers and 
quaking aspen as determined at the site level. 

 Uneven-aged stand conditions. 

 Relatively low stand densities in ponderosa pine dominated stands, with higher densities 
in mixed conifer stands. 

 Surface fuel levels are such that reflect the historic fire regime (relatively frequent and 
low fire severity) and the associated ecological processes are maintained. 

 Collectively, these conditions provide suitable habitat for native wildlife species, 
including northern goshawks, Mexican spotted owls, and their prey species. 

Existing Condition: The post-fire assessment of cover types indicates that 50 percent of the 
potentially forested (were forested prior to the Warm Fire) acres in the project area are in a 
completely non-stocked condition with an additional 18 percent considered non-stocked (1 to 9 
percent live tree canopy cover) (USDA Forest Service 2007c). Of the remaining 32 percent, 
approximately 27 percent are in the ponderosa pine cover type, 3 percent aspen, 2 percent mixed 
conifer, and less than 1 percent pinyon-juniper. Table 3 lists the acres and percent of potentially 
forested acres by cover type. 
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Table 3.  Current acres of cover type and percent of potentially forested acres 

Cover Type in Project Area Current Acres 
Percent of Potentially 

Forested Acres* 

Pinyon-Juniper (PJ) 281 <1% 

Ponderosa Pine (PP) 10,268 27% 

Mixed Conifer (MC) 657 2% 

Aspen (QA) 986 3% 

Non-stocked w/0% tree canopy cover (NS) 18,799 50% 

Non-stocked w/1-9% tree canopy cover (NS_S) 6,781 18% 

* Potentially forested acres are those that had a forested cover type prior to the Warm Fire. 

Large areas of conifer stands were killed by the fire and large portions of stands that were 
occupied by conifer trees now have few and poorly distributed seed sources. Natural conifer 
regeneration may take decades to centuries (Savage and Mast 2005). 

There is a need to establish conifer trees in areas where conifer seed sources are now lacking and 
the desired condition is for conifer cover types. The early establishment of conifers (e.g., by 
planting seedlings) and removal of large tree boles to reduce future large fuel hazards would 
provide the greatest assurance that conifers would be a significant component of the next 
generation of forest vegetation in the burned area. Widely spaced planting of conifers would 
allow for future ingrowth, or planting, developing uneven-aged stand structures. In order to 
protect the reforested stands from future wildland fires, they would need to be managed to 
become resilient to low and moderate intensity fires. There is a need to protect and accelerate the 
recovery of habitat conditions that would provide for the needs of native wildlife.  

3. Break up fuel continuity in the burned area. 

Desired Condition: Surface fuel levels are such that effects from future fires are acceptable and 
the benefits to soil productivity and wildlife habitat can be realized. The future forest can be 
sustained with fire functioning as a key ecological process. The Kaibab forest plan includes 
guidelines for woody debris retention levels of 10 to 15 tons per acre in mixed conifer forest 
types (Forest Plan, pp. 29-30) and 5 to 7 tons per acres in ponderosa pine forest types (Forest 
Plan, p. 30). These levels are appropriate for forests that have not been impacted by severe 
wildfires. Brown et al. (2003) recommend optimal ranges of fuel levels in areas impacted by 
wildfires in the Western United States. That is 5 to 20 tons per acre of fuel loads be retained on 
warm, dry, burned forest habitats, such as the ponderosa pine sites and dry mixed conifer sites in 
the Warm Fire. Based on this recommendation, the interdisciplinary team identified a desired 
coarse woody debris level of 15 to 20 tons per acre in the project activity units. This level 
represents a conservative approach by adopting the high end of the range recommended by 
Brown, et al. This level will provide more material for the development of soil organic matter, 
much of which was consumed by the fire. Reducing fuel loads to these levels over extensive areas 
of the Warm Fire is not realistic, however, given the scale of the fire, the high cost of non-salvage 
fuel treatments, and the impacts and difficulties associated with reducing large, heavy fuel loads 
with prescribed burning (refer to chapter 2, “Alternatives Considered but Eliminated from 
Detailed Study.” Nevertheless, it is desirable to make substantial progress toward these levels in 
stands that were lethally scorched. 
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Desired conditions based on forest plan direction and supported by reference conditions (Fulé et 
al. 2003b; Gildar and Fulé 2004; White and Vankat 1993) include: Surface fuel levels are such 
that the historic fire regime (relatively frequent and low fire severity) and the associated 
ecological processes can be maintained. 

Existing Condition: Approximately 39,000 acres have fire-killed trees. Of these, approximately 
23,000 acres experienced moderate/high to high burn severity leaving few or no live conifer trees. 
These fire-killed trees will eventually fall to the ground and will result in large amounts of large 
diameter fuels over extensive areas. The values of coarse woody debris calculated for the post 
Warm Fire sites were for trees still standing that will fall over time. The coarse woody debris 
ranged from 1 to 148 tons per acre (USDA Forest Service 2007c). 

The duff layer was consumed on many acres so the large material that falls over the next 10 years 
is not anticipated to burn readily due to lack of fine fuels to carry a fire. Future burn severity and 
adverse soil heating effects are expected to be high after 30 years due to accumulations of duff 
and decay of downed material fuels (Monsanto and Agee 2008; USDA Forest Service 2007). 

There is a general lack of research specifically addressing high volumes of coarse woody debris 
and subsequent fire threat to soils, developing forests, and future fire control efforts. However, 
monitoring observations suggest fuels management can be effective in supporting forest recovery 
in fire-dependent ecosystems (USDA Forest Service 2008a). Based on 30 years of fire occurrence 
data on the North Kaibab Ranger District, there has been an average annual fire occurrence of 66 
fires per year. Future fire events in this fire-adapted ecosystem are anticipated. 

There is a need to make progress toward breaking up continuity of potential large fuels in areas 
that experienced moderate/high and high burn severity in order to increase the likelihood of safe 
and successful fire management efforts of future fires (both wildland and prescribed) and to 
reduce the severity of fire effects. The objective in these areas is to promote, over the longer term, 
fuel conditions with low surface fire intensity and fire severity as well as low resistance to fire 
line construction; collectively helping to reduce the likelihood of future large, high intensity fires, 
protect reforestation efforts, and reduce the fire effects to soils and other resources. 

Proposed Action 
In response to the previously described components of the purpose and need, the Forest Service 
proposes to salvage harvest fire-killed trees; conduct fuels reduction treatments, and plant conifer 
seedlings. The proposed salvage operations and related activities would occur within high and 
mixed-high fire mortality areas of the project area. Only trees without green needles will be 
salvaged. Salvage harvest activities would involve the following mechanized equipment: 

Feller-buncher equipment (either rubber tired or tracked) cuts the trees and moves them from 
the stump to a designated skid trail, placing several trees in a “bunch” for transport to the 
landing. 

Skidding equipment (typically rubber tired with a grapple) lifts one end of a bunch of trees 
and drags them along a skid trail to the landing. Skid trails are predesignated routes where 
multiple passes of skidding equipment occur. 

Trees are delimbed, cut into log lengths, and skidded to a landing area where the unmerchantable 
tops would likely be cut and piled. Some trees may have tops cut where the tree is felled. The cut 
logs would be loaded onto trucks to be hauled away for forest product processing. Planting would 
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entail site preparation by hand clearing a small area of competing vegetation, and then planting 
conifer seedlings also by hand. Certain existing closed roads would be temporarily opened to 
allow access for salvage activities and then closed again at the end of the project. Early comments 
and suggestions received from the public generated from the October 11, 2006, Warm Fire public 
meeting and from the October 12, 2006, public stakeholder field trip were considered when 
determining where salvage logging may be appropriate.  

The transportation system required to access salvage operations is in place. No new roads would 
be constructed with this project; however, approximately 95 miles of older, existing closed system 
roads would need to be temporarily opened for salvage activities, and then closed at completion 
of the project. Closure would be done through a timber sale contract clause (T811) and includes 
native grass seeding where mineral soil is exposed, ensuring proper drainage structures are in 
place along the length of the road, and scarification and placing slash on the road prism for the 
first 200 feet. Other open Forest System roads would be maintained as needed.  

The majority of salvage activities would occur on areas previously dominated by ponderosa pine 
on slopes under 20 percent, with short spans (less than 100 feet) of activities on adjacent slopes 
over 20 percent where material could be directionally felled or end lined to restrict use of ground-
based equipment to slopes below 20 percent. 

The following criteria were used to determine whether an area would be appropriate for 
treatment: 

 Wildlife: Ensure large blocks of snags and habitat corridors for certain birds and other 
wildlife species to provide snag habitat and connectivity. These areas were combined 
with 100-foot buffers along the ephemeral drainages identified in the USGS National 
Hydrography Dataset stream layer for soil and water resource protection, and would 
retain habitat with no ground disturbance or snag removal within the project area.  

 Economics: Stands considered for salvage include those with at least 3 MBF of gross 
volume per acre in trees greater than 14 inches in diameter. Smaller diameter material is 
anticipated to lose value quickly, so areas with only smaller material were not proposed 
for salvage activities.  

 Soils: Forest plan direction allows harvest on slopes under 40 percent. In order to protect 
soils in this project, skid trails will not exceed 20 percent slope for distances greater than 
100 feet and will not occur at all on slopes greater than 30 percent. On treatment units 
with soil categorized as “severely erodible,” ground-based yarding and fuels treatment 
equipment would be restricted to slopes less than 20 percent. Reaching with feller-
buncher type equipment or end lining (using cable to pull logs to the skidder) to access 
material within 100 feet of ground-based units would be allowed on slopes up to 30 
percent. 

 Fire Severity: Areas with mixed-high and high mortality were considered for salvage 
logging. Low severity burn areas stocked with green trees were removed from salvage 
consideration. Only conifer trees with no green needles are proposed to be salvaged. A 
frequent debate related to salvage harvest is “when does a fire damaged tree become a 
fire-killed tree,” e.g. will a damaged tree be dead in 1 year, 2 years, 10 years, or longer? 
Trees will not be considered “fire-killed” if green needles remain. The result of this 
conservative clarification is that it maximizes the chance of retaining isolated seed 
sources across the mixed-high and high severity burn areas. In addition, future snags will 
be created as trees with green needles subsequently die. The remaining live trees, 
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standing dead to meet forest plan direction, and logs on the ground, would be maintained 
to enrich the regenerated forest (Franklin and Agee 2003). Salvage will be concentrated 
in trees 14 inches d.b.h and larger. Trees less than 14 inches d.b.h will not be designated 
as timber in harvest contracts. These trees, along with larger snags retained for wildlife, 
and tops and limbs left onsite following harvest, would contribute to the amount of coarse 
woody debris (CWD) left onsite; the objective being: retain an average of at least 15 to 
20 tons per acre of CWD on all salvage units. The Kaibab forest plan calls for retaining 
two or more snags per acre in ponderosa pine and greater than three snags per acre in 
mixed conifer forest types. Five to seven snags per acre would be retained within Warm 
Fire harvest units that were previously designated MSO critical habitat, and three to five 
snags per acre would be retained in stands that were previously ponderosa pine areas. 
Retained snags would target the largest diameter trees left in groups. The majority of 
salvage activities would occur on slopes under 20 percent, with short spans (less than 100 
feet) of activities on slopes over 20 percent where material could be directionally felled 
or end lined to restrict use of ground-based yarding equipment to slopes below 20 
percent. 

 Reforestation Needs: Approximately 4,800 acres of previously conifer dominated forest 
types are determined to have enough aspen present to restock the stand through sprouting 
and would be managed for aspen. Areas with adequate aspen regeneration will provide 
for relatively fast tree canopy and restoration opportunities. Planting conifer seedlings 
was identified for areas with mixed-high and high mortality that do not have a significant 
aspen response, are lacking a seed source, and where suitable soil conditions exist to 
ensure a reasonable chance of reforestation success. All acres of MSO habitat were 
initially considered for planting. However, aspen is likely to become established on 
approximately 30 percent of the mixed-high and high mortality habitat (based on pre-fire 
aspen stocking) and it was decided not to plant those sites due to vegetative competition. 
Other considerations for planting included the probability of natural regeneration by 
assessing adjacency to live stands and seed sources. Probability of survival was 
considered for mixed conifer species that need moister microclimates and soils. Planting 
is proposed to establish mixed conifer species composition for some of the areas that are 
designated Mexican spotted owl habitat. Planting is proposed for approximately 240 
acres in GA 16 on the cooler, moister aspects with deeper soils that were dominated by 
ponderosa pine prior to the fire.  

 Recreation/Roadless Area: The Red Point Roadless Area was excluded from 
consideration for salvage activity to maintain roadless characteristics. However, hand 
planting conifers in the Red Point Roadless Area where seed sources were lost in the fire 
was included to help move this area toward desired forested conditions. Planting is 
proposed for approximately 1,095 acres in the Red Point Roadless Area on the cooler, 
moister aspects with deeper soils that were dominated by ponderosa pine prior to the fire. 

The activities in the proposed action developed to address the needs are as follows (see chapter 2 
for more details):  

 Ground-based salvage logging of fire-killed trees on approximately 9,114 acres removing 
approximately 73.4 million board feet (MMBF), gross volume, of timber material from 
the project area. However, it is expected that the timber has lost some economic value 
due to deterioration of the wood (e.g., insect holes and blue stain affecting the outer 
layers of each tree bole) and may result in approximately 35.7 MMBF of commercial 
volume.  
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 The transportation system required to access salvage operations is in place. No new roads 
would be constructed with this project; however, approximately 95 miles of existing 
closed spur roads would need to be re-opened for salvage activities, and then closed at 
completion of the project. Other open Forest System roads would be maintained as 
needed. 

 Planting ponderosa pine on 7,625 acres and mixed conifers (ponderosa pine and Douglas-
fir) on 2,353 acres within high and mixed-high fire mortality areas where limited and 
poorly distributed seed sources currently exist, and where there is a moderate to high 
potential for planting success. These areas include salvage units and other areas where the 
soil inventory indicates a moderate to high potential for planting success. Preplanting 
surveys will occur at the stand level and a regeneration prescription will be developed 
based on current and desired stand conditions; including re-establishing mixed conifer 
habitat for Mexican spotted owls. Seedlings would be planted in groups with irregular 
spacing between each group with desired stocking levels ranging from 30 trees per acre 
to 160 trees per acre. Some sites may need to have more seedlings planted per acre 
initially, based on anticipated seedling survival rates. The reforestation effort within 
designated MSO stands will promote the establishment of Douglas-fir seedlings to the 
greatest extent possible based on current site conditions. The planting pattern would be 
based on the prefire stand structure with groups being concentrated adjacent to where 
legacy trees existed before the fire.  

 Removing some of the large fuels by means of salvage harvest and followup slash 
treatments such as “lop and scatter to 18-inch depth” to break up fuel continuity would 
occur on all salvage logged areas. Additional fuels treatments would be conducted on 
approximately 283 acres of the salvaged logged areas along main roads where fuel loads 
are in excess of 15 to 20 tons per acre. These treatments may include a combination of 
lop and scatter of tops and limbs, chipping, mastication, and/or hand pile or jackpot 
burning of 50 percent of the 3- to 12-inch material. A minimum of 15 to 20 tons per acre 
will be retained onsite post harvest to address soil resource concerns. Treatments along 
Highway 67 are designed to meet scenic integrity objectives while other treatments along 
Forest System roads or trails (i.e. Forest Road 212 and Trail 101) are designed to meet 
recreation objectives.  

Scope of the Project, Analysis, and Decision Framework 
The scope of the project and the decision to be made are limited to salvage of fire-killed timber, 
reforestation, and hazardous fuel reduction work in portions of the 2006 Warm Fire suppression 
area. 

Invasive plant prevention measures are included in the proposed project design, but direct control 
of invasive plants is not proposed in this project. Invasive plant control and management in the 
Warm Fire area is addressed by the Record of Decision and “Final Environmental Impact 
Statement for Integrated Treatment of Noxious and Invasive Weeds on the Coconino, Kaibab, and 
Prescott National Forests” (USDA Forest Service 2005). 

The proposed action does not represent a comprehensive travel management plan. Certain closed 
roads would need to be opened for salvage operations and following use would be re-closed. A 
roads analysis for temporarily opening certain closed roads has been completed for this project. 
District-wide roads analysis, NEPA analysis, and a decision that would designate routes for 
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motorized access on the North Kaibab Ranger District under the Travel Management Rule, 
including the Warm Fire area, are currently scheduled for 2009 and 2010.  

The responsible official for this proposal is the forest supervisor. Based on the analysis in the 
final EIS, the responsible official will make the following decisions and document them in a 
record of decision: 

 Whether to salvage fire-killed timber from the Warm Fire Suppression area as proposed, 
as described or modified in an alternative, or not at all. 

 What level of reforestation planting, if any, should occur. 

 What level of fuels reduction, if any, should occur. 

 What project design features should be applied. 

Public Involvement 
The Forest Service hosted a public meeting on October 11, 2006, in Kanab, Utah, to discuss the 
Warm Fire Use event and after action review. During that meeting, the public was invited to 
submit suggestions for future management of the area burned in the suppression portion (project 
area). The next day (October 12, 2006), a field trip to the burned area with local, State, and 
Federal agency personnel as well as other interested parties allowed discussion of future 
management considerations and recovery needs for the project area. Individuals continued to 
express concerns and suggestions for restoration actions, which the Forest Service considered 
while determining the existing conditions and formulating a proposed action to address the 
identified purpose and need.  

In addition, as part of the public involvement process, the following occurred: 

 As part of the public collaboration process, the Forest Service made information available 
on its Web site (http://www.fs.fed.us/r3/kai/projects/warm/) and sent newsletters to notify 
interested individuals of an open house in Kanab, Utah. 

 On December 6, 2006, the Forest Service met with Kaibab Paiute Tribe representatives to 
review the collaborative input received and the preliminary proposed actions. 
Consultation with other tribes has been initiated and will be ongoing throughout analysis 
and implementation. 

 On December 6, 2006, the Forest Service held an open house in Kanab, Utah, to review 
the collaborative input received and preliminary proposed action. 

 On December 19, 2006, the Forest Service sent letters informing interested and affected 
individuals, groups and agencies of the proposed action and soliciting scoping comments. 

 The Notice of Intent (NOI) to publish an environmental impact statement was published 
in the Federal Register on December 28, 2006. The NOI asked for public comment on the 
proposal from December 28, 2006, through January 26, 2007. 

 On February 8, 2007, the Forest Service held an open house in Flagstaff, Arizona, to 
relay a summary of the issues identified from project scoping, describe tentative 
alternatives, and solicit input on other alternative concepts.  

 On February 9, 2007, the Forest Service held another open house in Kanab, Utah. That 
event had the same objectives as the February 8 event in Flagstaff described above.  
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 The Warm Fire Recovery project has been listed on the forest’s schedule of proposed 
actions since March 1, 2007.  

 The forest has updated its Web site to keep interested parties informed of actions within 
the Warm Fire area at: http://www.fs.fed.us/r3/kai/projects/warm/ 

 The availability of the draft EIS and opportunity for comments were publicized widely 
via notification of parties on the project mailing list and notices in newspapers and the 
Federal Register. 

 Comments received during the draft EIS comment period led to: updates to the potential 
salvage volume, clarification of the project design features and applicable best 
management practices, additional fuels modeling to display anticipated effects more 
clearly, additional literature reviews which have been included in appendix B to the final 
EIS and correction of minor typos. Comments on the DEIS and responses to them are 
provided in appendix D. 

Issues 
The forest received over 2,000 responses to scoping, mostly electronic form letters. The 
comments were reviewed and a list of comments and documentation explaining their 
categorization may be found in the project record. Some comments were outside the scope of the 
purpose and need for this project. Many commenters disagree with the stated purpose and need 
identified for the project, wanting instead analysis of restoration management options without 
active management.  

Using the comments from the public, tribes and other agencies, individuals, and groups, the ID 
team developed a list of issues to address in this EIS. The ID team identified and separated the 
issues into two groups: significant and nonsignificant issues. Significant issues are defined as 
those directly or indirectly caused by implementing the proposed action. Nonsignificant 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 on Environmental 
Quality (CEQ) NEPA regulations explain 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).  

Some comments were considered for alternative development, but were eliminated from detailed 
analysis because the recommendations would not meet the identified purpose and need for the 
project. These are discussed further in chapter 2. 

Using the external and internal comments and concerns, the following significant issues are 
carried forward for analysis:  

1. Effects on Soils and Water Quality:  Concern that salvage logging, as proposed under 
this project, would adversely affect long-term soil productivity, damage soil structure, 
and increase erosion and sediment delivery. They also state that removing logs would 
permanently remove valuable organic matter from the site. These commenters cited the 
Beschta Report (Beschta et al. 1995) and other literature in support of their arguments. 
Some commenters suggested that alternative technologies (helicopter) could be used to 
minimize ground disturbance. Others suggested that construction of new roads and 
landings should not occur to protect the fire impacted soils. Indicator values are: (1) acres 
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of soil disturbance; and (2) percent of area with effective ground cover, including coarse 
woody debris levels retained (tons per acre). This issue was used to develop alternative 3, 
as described in chapter 2. The no action alternative is also responsive to this issue. 

2. Effects to Wildlife and Wildlife Habitat:  Concern that removal of dead trees would 
adversely impact habitat for Mexican spotted owl (MSO), management indicator species 
(MIS) including the northern goshawk, and certain bird species and other wildlife 
associated with snags. Concern was also expressed that the proposed action would be 
inconsistent with the intent of the Grand Canyon Game Preserve Act. Several 
commenters believe that the proposed action would not leave enough dead trees for some 
wildlife. Indicator values are: (1) number of snags per acre retained; (2) number of down 
logs per acre retained; and (3) years to regenerate forested areas. This issue was used to 
develop alternative 4, as described in chapter 2. The no action alternative is also 
responsive to this issue. 

3. Spread of Nonnative Invasive Plants:  Concern that salvage logging would increase the 
spread of nonnative invasive plants; especially cheatgrass, in the project area from seed 
introduction potential and soil disturbance. Indicator values are acres of salvage 
disturbance. This issue was used to develop alternative 3, as described in chapter 2. The 
no action alternative is also responsive to this issue. 

4. Fire Risk and Fuels Reduction:  Concern was expressed regarding the need to reduce 
fuels. Some commenters believe that no fuels reduction is necessary and that the risk of 
future fires is low in severely burned areas. Other commenters believe that current 
standing dead trees could be fuel for a future fire once they fall to the ground. They state 
that fuels reduction should be a restoration goal to help prevent a future catastrophic fire. 
Still others felt that removal of large diameter trees would increase the risk of fire. Many 
expressed a desire to know what size and quantity of fuels would be left on treatment 
sites. Indicator values are tons per acre of residual fuels and resistance to control. 

Many commenters expressed concern for the effects of salvage logging, citing reports such as 
Beschta et al. (1995) and Donato et al. (2006). In general, those reports conclude that fire salvage 
delays recovery, removes the elements of recovery, or accentuates the damage caused by the fire. 
These concerns are expressed more specifically in significant issues 1 through 4, above. 
Appendix B and elsewhere in chapter 3 provide reviews of the scientific reports and position 
papers related to salvage logging and address their relevance to this project.  

In addition to the significant issues identified above, the effects of the proposed action and 
alternatives on other resources and factors are described in chapter 3, including:  

 Reforestation of Conifer in Areas Lacking Seed Sources:  Currently, there is a lack of 
seed source in some of the ponderosa pine and mixed conifer areas to reforest parts of the 
fire because numerous trees that provided seed to the area were killed or mortally injured. 
A component of the desired condition of the project area is to reforest some of the 
ponderosa pine and mixed conifer areas to maintain them as conifer stands into the 
future. Quaking aspen is naturally reforesting some areas and would be allowed to 
restock stands. Project design features are incorporated to plant stock from the 
appropriate seed zone and to plant in clumps near legacy or historic stumps or snags to 
address concerns raised with stocking density and visuals. Protection of seedlings was 
identified as a concern for seedling survival and would be addressed through microsite 
selection. Anticipated effects of salvage operations on regeneration will be disclosed. 
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 Effects to Visual Quality:  Salvage harvest activities may impact the visual quality along 
the North Rim Scenic Byway. The scenic byway is traveled heavily in the summer as 
people visit the North Rim of the Grand Canyon. Salvage operations may further degrade 
the scenery of the area by creating unnatural openings and leaving slash. This potential 
impact is addressed through implementation of project-specific mitigation. Project design 
features that minimize slash piling along the scenic byway address this concern. Scenery 
management system guidelines will be followed for the North Rim Scenic Byway and 
along other well traveled roads identified in the forest plan as level 1 concern areas. 

 Effects to Heritage Resources:  Activities related to the proposed action could cause 
disturbance to heritage resource sites. However, heritage surveys to identify sites will be 
conducted prior to completion of the final EIS. All sites eligible or listed on the National 
Register of Historic Places, as well as any unevaluated sites will be marked for avoidance 
prior to project implementation. In the event that an undocumented site is discovered 
during implementation, activities will cease and appropriate mitigation measures will be 
taken to ensure that the site is not impacted.  

 Effects to Other Resources:  Activities related to range, recreation, and transportation 
systems will also be disclosed in chapter 3.  

 



Chapter 2. Alternatives, Including the 
Proposed Action

Introduction 
This chapter describes and compares the alternatives considered for the Warm Fire Recovery 
project. It includes a description and map of each alternative considered. This section also 
presents the alternatives in comparative table form, sharply defining the differences between each 
alternative and providing a clear basis for choice among options for the responsible official and 
the public. Some of the information used to compare the alternatives is based upon the design of 
the alternative (e.g. winter season logging versus summer season logging) and some of the 
information is based upon the environmental, social and economic effects of implementing each 
alternative (e.g. the amount of disturbance caused by winter versus summer operations).  

Changes to the EIS between the release of the draft and final regarding chapter 2 include updated 
commercial volume estimates based on updated defect estimates, and a clarification of the 
alternatives considered but not analyzed in detail.  

Alternatives Considered in Detail 
The Forest Service analyzed the no action alternative, the proposed action and developed two 
additional action alternatives in response to issues raised by the public.  

Alternative 1 – The No Action  

Under the no action alternative, the forest plan would continue to guide management of the 
project area. No timber salvage, reforestation, or fuels management activities would be 
implemented to accomplish project goals. Road maintenance and repair, trail maintenance and 
repair, BAER monitoring and potential reseeding if indicated, evaluating previous plantation 
regeneration efforts, repair of range improvements, and roadside hazard tree removal would 
continue as directed by the previous decisions for those activities. This alternative would allow 
the project area to recover without the management actions proposed, and addresses issues raised 
during scoping from comments received stating salvage logging hinders fire recovery, and 
allowing natural recovery in burned areas is the preferred management approach.  

The no action alternative is required (40 CFR 1502.14(d)) and serves as a baseline for comparison 
of the effects for all action alternatives.  

Alternative 2 – The Proposed Action 

Alternative 2, the proposed action, was developed in response to the purpose and need for action. 
Refer to the description of the proposed action in chapter 1 for information on the criteria used to 
develop the alternative and its features.  

The actions developed to address the needs are described in chapter 1, a clarification in the 
estimated commercial timber volume is noted below. See figures 7 and 8 for activities proposed. 

This alternative would conduct ground-based salvage logging of fire-killed trees on 
approximately 9,114 acres, resulting in removal of approximately 73.4 MMBF gross timber 
volume. However, it is expected that the timber has lost some economic value due to deterioration 
of the wood and may result in approximately 35.7 MMBF net commercial volume. The removal 
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would contribute to economics, forest recovery and fuels reductions. The salvage operations 
would occur within high and mixed-high fire mortality areas of the project area. 

Alternative 3  

Winter Logging for Increased Soil Protection 

This alternative was developed in response to issues regarding salvage logging effects on soils 
and water quality. It was developed by modifying the proposed action to reduce salvage impacts 
on soils classified by the “Kaibab National Forest Terrestrial Ecosystem Survey” (TES) as having 
severe erosion hazard, and reduce the total number of acres salvaged by dropping certain acres 
that are regenerating heavily to aspen. The activity units classified with severe erosion hazard 
would have skidding operations restricted to over snow or frozen conditions. Ground-based 
skidding on soils with low to moderate erosion hazard would be restricted to existing roads and 
designated skid trails, using existing skid trails where possible.  

Size and location of salvage operations proposed were factored in with areas naturally 
regenerating to aspen to create strategic breaks in fuels. This approach is also responsive to issues 
regarding effects to soils and watershed conditions, since it results in fewer acres of salvage with 
correspondingly fewer impacts to soils and watersheds. Reforestation would be the same as 
described for the proposed action, and fuels treatments and road work would be commensurate 
with harvest treatments. See figures 7 and 9 for activities proposed. 

The actions developed to meet the purpose and need for action while providing for increased soil 
protection are described below.  

Recover Economic Value from Burned Timber 

Ground-based salvage logging of fire-killed trees on approximately 5,756 acres would remove 
approximately 52.8 MMBF of gross timber volume. However, it is expected that the timber has 
lost some economic value due to deterioration of the wood and may result in approximately 26.8 
MMBF commercial volume. The removals would contribute to economics, forest recovery and 
fuels reductions. The salvage operations would occur within high and mixed-high fire mortality 
areas of the project area. Only fire-killed trees 14 inches d.b.h and larger would be salvaged. Five 
to seven snags per acre would be retained within Warm Fire harvest units that were previously 
designated MSO critical habitat; three to five snags per acre would be retained in stands that were 
previously ponderosa pine areas. Snags retained would target the largest diameters left in clusters. 
The majority of salvage activities would occur on slopes under 20 percent, with short spans (less 
than 100 feet) of activities on slopes over 20 percent where material could be directionally felled 
or end lined to restrict use of ground-based equipment to slopes below 20 percent. The 
transportation system required to access salvage operations is in place. No new roads would be 
constructed with this project; however, approximately 65 miles of older, existing spur roads 
would need to be re-opened for salvage activities, and then closed at completion of the project. 
Other open forest roads would be maintained as needed. 

The operation of equipment on soils identified with severe erosion hazard would be restricted 
when soil conditions are such that accelerated soil erosion, excessive soil surface displacement, or 
excessive compaction would occur. Guidelines to achieve soil protection in activity units 
scheduled for winter ground-based harvesting include 4 to 6 inches of frozen soil, 1 foot of 
compacted snow, or 24 inches of settled snow.  
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These guidelines, or a combination of frozen soil and snow cover conditions sufficient to 
minimize or eliminate soil displacement, soil compaction, and ground cover disturbance are 
required under this alternative. 

Reforest Burned Conifer Stands to  
Move Toward Desired Conditions 

Planting conifer trees is proposed on approximately 9,980 acres within high and mixed-high fire 
mortality areas where limited and poorly distributed seed sources currently exist. The breakdown 
of the planted acres is: ponderosa pine on 7,625 acres and mixed conifers (ponderosa pine and 
Douglas-fir) on 2,353 acres. This includes salvage units and other areas where the soil inventory 
indicates a moderate to high potential for planting success. Preplanting surveys will occur at the 
stand level and a regeneration prescription will be developed based on current and desired stand 
conditions, including re-establishing mixed conifer habitat for Mexican spotted owls. Seedlings 
will be planted in groups with irregular spacing between each group with desired stocking levels 
ranging from 30 trees per acre to 160 trees per acre. Some sites may need to have more seedlings 
planted per acre initially, based on anticipated seedling survival rates. The reforestation effort 
within designated MSO stands will promote the establishment of Douglas-fir seedlings to the 
greatest extent possible based on current site conditions; planting pattern to be based on the 
prefire stand structure with groups being concentrated adjacent to where legacy trees existed 
before the fire. Approximately 4,800 acres of previous conifer forest types are determined to have 
enough aspen present to restock the stand through sprouting and would be managed for aspen 
reforestation to provide for relatively fast tree canopy and restoration opportunities, and artificial 
regeneration of conifers would not occur.  

Planting is proposed on 3,192 acres (or 44 percent) of MSO mixed-high and high mortality 
habitat. This project will plant Douglas-fir and ponderosa pine trees across 2,353 acres of mixed-
high and high mortality in MSO habitat. Another 1,517 acres of MSO habitat is proposed to be 
planted to ponderosa pine rather than mixed conifer due to concerns regarding the survival of 
mixed conifer species in the post-fire landscape.  

Break Up Fuel Continuity in the Project Area 

Slash disposal is proposed on all salvage logged areas and additional fuels treatments are 
proposed on approximately 73 acres of the salvage logged areas to break up fuel continuity, 
protect future regeneration and move areas toward meeting scenic integrity objectives. These 
treatments may include a combination of lop and scatter of tops and limbs to an 18-inch depth, 
chipping, mastication, and/or hand pile or jackpot burning of 50 percent of the 3- to 12-inch 
material. A minimum of 15 to 20 tons per acre will be retained onsite post harvest to address soil 
resource concerns. Treatments along Highway 67 are designed to meet scenic integrity objectives 
while other treatments along Forest System roads or trails are designed to meet recreation 
objectives. 
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Figure 7.  Alternatives 2, 3 and 4 proposed reforestation 
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Figure 8.  Alternative 2 proposed salvage 
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Figure 9.  Alternative 3 proposed salvage 
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Alternative 4 

Maintain Designated Mexican Spotted Owl Habitat  

This alternative was developed in response to issue 2 regarding salvage logging effects to wildlife 
and wildlife habitat. It was developed by modifying the proposed action to maintain all snags in 
stands designated Mexican spotted owl critical habitat.  

The actions developed to address maintaining all snags in designated Mexican spotted owl habitat 
are described below. See also figures 7 and 10 for activities proposed. 

Recover Economic Value from Burned Timber 

Ground-based salvage logging of fire-killed trees on approximately 5,541 acres would remove 
approximately 42 MMBF of gross timber volume. However, it is expected that the timber has lost 
some economic value due to deterioration of the wood and may result in approximately 22.5 
MMBF of commercial volume. The removals would contribute to economics, forest recovery and 
fuels reductions. Salvage harvest would not occur in stands designated as Mexican spotted owl 
habitat. The salvage operations would occur within high and mixed-high fire mortality areas of 
the project area. Only fire-killed trees 14 inches d.b.h and larger would be salvaged. Five to seven 
snags per acre would be left within post-Warm Fire harvest units that were previously designated 
MSO critical habitat; three to five snags per acre in stands that were previously ponderosa pine 
areas, targeting largest diameters in clusters, would be left. The majority of salvage activities 
would occur on slopes under 20 percent, with short spans (less than 100 feet) of activities on 
slopes over 20 percent where material could be directionally felled or end lined to restrict use of 
ground-based equipment to slopes below 20 percent. The transportation system required to access 
salvage operations is in place. No new roads would be constructed with this project; however, 
approximately 72 miles of older, existing spur roads would need to be re-opened for salvage 
activities, and then closed at completion of the project. Other open forest roads would be 
maintained as needed. 

Reforest Burned Conifer Stands to  
Move Toward Desired Conditions 

Planting conifers is proposed on approximately 9,980 acres within high and mixed-high fire 
mortality areas where limited and poorly distributed seed sources currently exist. The breakdown 
of the planted acres is: ponderosa pine on 7,625 acres and mixed conifers (ponderosa pine and 
Douglas-fir) on 2,353 acres. This includes salvage units and other areas where the soil inventory 
indicates a moderate to high potential for planting success. Preplanting surveys will occur at the 
stand level and a regeneration prescription will be developed based on current and desired stand 
conditions; including re-establishing mixed conifer habitat for Mexican spotted owls. Seedlings 
would be planted in groups with irregular spacing between each group with desired stocking 
levels ranging from 30 trees per acre to 160 trees per acre. Some sites may need to have more 
seedlings planted per acre initially, based on anticipated seedling survival rates. The reforestation 
effort within designated MSO stands will promote the establishment of Douglas-fir seedlings to 
the greatest extent possible based on current site conditions. The planting pattern would be based 
on the prefire stand structure with groups being concentrated adjacent to where legacy trees 
existed before the fire. Approximately 4,800 acres of previously conifer forest types are  
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Figure 10. Alternative 4 proposed salvage harvest 

32 Final Environmental Impact Statement for the Warm Fire Recovery Project 



 Chapter 2. Alternatives, Including the Proposed Action 

determined to have enough aspen present to restock the stand through sprouting and would be 
managed for aspen reforestation to provide for relatively fast tree canopy and restoration 
opportunities and artificial regeneration of conifers would not occur. 

Planting is proposed on 3,192 acres (or 44 percent) of MSO mixed-high and high mortality 
habitat. This project will plant Douglas-fir and ponderosa pine trees across 2,353 acres of mixed-
high and high mortality in MSO habitat. Another 1,517 acres of MSO habitat is proposed to be 
planted to ponderosa pine rather than mixed conifer due to concerns regarding the survival of 
mixed conifer species in the post-fire landscape. 

Break Up Fuel Continuity in the Project Area 

Slash disposal is proposed on all salvage logged areas and additional fuels treatments are 
proposed on approximately 214 acres of salvage logged areas to break up fuel continuity, protect 
future regeneration, and move areas toward meeting scenic integrity objectives. These treatments 
may include a combination of lop and scatter of tops and limbs to an 18-inch depth, chipping, 
mastication, and/or hand pile or jackpot burning of 50 percent of the 3- to 12-inch material. A 
minimum of 15 to 20 tons per acre will be retained onsite post harvest to address soil resource 
concerns. Treatments along Highway 67 are designed to meet scenic integrity objectives while 
other treatments along Forest System roads or trails are designed to meet recreation objectives. 

Table 4.  Alternative summary 

Project Area Activity Alt. 1 Alt. 2 Alt. 3 Alt. 4 

Salvage harvest (acres) 
 
Acres of harvest on severe 
erosion rated soils 

0 9,114 
 

7,592 

5,756 
 

4,364 
(winter harvest 

required) 

5,541 
 

4,350 

Fuels treatments (acres) 
 
Chipping or masticating 50 
percent of the 3- to 12-inch 
material, or pile burning acres 

0 9,114 
 

283 

5,756 
 

73 

5,541 
 

214 

Approximate gross volume of 
fire-killed trees removed 
 
Commercial volume: 
 Mixed conifer sawtimber 
 Ponderosa pine sawtimber 

0 73.4 MMBF 
(146,853 CCF) 

 
35.7 MMBF 

(22,112 CCF) 
(49,217 CCF) 

52.8 MMBF 
(105,612 CCF) 

 
26.8 MMBF 

(17,343 CCF) 
(36,186 CCF) 

42.0 MMBF 
(83,391 CCF) 

 
22.5 MMBF 
(6,067 CCF) 

(38,875 CCF) 

Plant ponderosa pine (acres) 0 7,625 7,625 7,625 

Plant mixed conifers (acres) 0 2,353 2,353 2,353 

Temporarily open closed roads 
(Maintenance Level 1 roads to 
be used then closed after use) 

0 94.6 miles 65.2 miles 72.3 miles 

Open road density during project 
implementation 
Post-implementation open road 
density 

1.6 mi/square 
mile 

1.6 mi/square 
mile 

3.2 mi/square 
mile 

1.6 mi/square 
mile 

2.7 mi/square 
mile 

1.6 mi/square 
mile 

2.8 mi/square mile 
 

1.6 mi/square mile 

 

Final Environmental Impact Statement for the Warm Fire Recovery Project 33 



Chapter 2. Alternatives, Including the Proposed Action 

Project Design Features and Monitoring 
Common to All Action Alternatives 

This section defines the project design features, management requirements, applicable best 
management practices (BMPs), and monitoring common to all action alternatives. The design 
features and management requirements include specific measures identified by the 
interdisciplinary team to protect resources within the Warm Fire project area. Monitoring 
requirements provide additional measures to ensure resource protection is being implemented and 
that measures are effective. A project stand table has been developed (table 94, appendix A) 
which lists the project treatment units, project design features, and management requirements by 
alternative. 

Selected BMPs for this project are from the Soil and Water Conservation Practices Handbook 
(FSH 2509.22) (USDA Forest Service 1999) which were developed by the USDA Forest Service 
Southwestern Region and Departments of Environmental Quality from Arizona and New Mexico. 
The Soil and Water Conservation Practices policy is a formalized agreement with the specific 
purpose to respond to objectives defined by Congress in the Federal Water Pollution Control Act, 
as amended. The main objective of this law is to restore and maintain the chemical, physical, and 
biological integrity of the Nation’s water. The Forest Service has agreed to ensure that all project 
work includes site-specific BMPs developed through the NEPA process.  

Specified monitoring focuses primarily on “implementation monitoring” to assure the activities 
and mitigation measures are implemented on the ground as designed and achieve the desired 
results. Monitoring is also intended to catch and address problems whenever possible before or 
when they occur so corrective actions can be taken. Implementation monitoring requires an 
adaptive approach to management in order to be effective. Undesirable or unexpected results or 
conditions identified through monitoring allows the project to be assessed and altered as needed 
to meet the intent of the management requirement or activity within the desired and predicted 
outcomes discussed in the EIS.  

Forest managers received proposals for learning more about fire effects and management 
implications. Discussions with the Rocky Mountain Research Station have been initiated to 
integrate scientific studies to better understand effects of management and absence of 
management in burned areas in southwestern forest ecosystems. To support research 
opportunities, 25 untreated 10-acre blocks (to be determined during project implementation) 
would be established for various research projects within the salvage/planting activity units for 
comparative studies paired with similar salvage/planting blocks. The scientific studies being 
considered include effects of post-fire management activities on soils/watershed, weeds, fuels, 
wildlife, and forest composition/structure. The objective of the studies would be to learn more 
about post-fire management.  

NOTE:  Project design features to protect for the paradine plains cactus were removed from the 
FEIS because project activities are not anticipated to affect the habitat for that species (Phillips, 
B. personal communication). 

Soils and Watershed 

1. All stream channels would receive at least a 100-foot no disturbance buffer from the edge 
of the channel.1 This requirement implements BMP 24.16, Streamside Management Zone 

                                                      
1 A stream channel is defined as a drainage feature with a definable bed and bank with evidence of scour. All stream 

34 Final Environmental Impact Statement for the Warm Fire Recovery Project 



 Chapter 2. Alternatives, Including the Proposed Action 

(Filter Strip) Designation (BMP 24.16). Compliance is assured by designation of 
protected stream channels on the sale area map and during operations by the contracting 
officer’s representative or timber sale administrator. 

2. No new Forest System roads or temporary roads would be constructed. Certain existing 
closed roads would be temporarily opened and maintained for salvage operations, and 
closed upon completion of the project.  

All roads will be maintained to provide for proper drainage and resource protection. 
(BMP: 41.25), with the objective of providing for water quality protection by minimizing 
rutting, failures, side-casting, blockage of drainage facilities, and the spread of noxious 
weeds. 

Traffic will be restricted or controlled during wet periods (BMP: 41.27) in order to reduce 
road surface disturbance and rutting of roads to lessen sediment washing from disturbed 
road surfaces. Road closures and traffic control measures will be used within and outside 
active timber sale areas to provide for resource protection. Snow removal will be 
controlled to provide for adequate road surface protection and drainage (BMP: 41.28) in 
order to minimize the impact of melt water on road surfaces and embankments, and to 
reduce the probability of sediment production resulting from snow removal operations. 

Implementation:  These requirements will be enforced by district personnel. Hauling 
activity will be controlled by the sale administrator within active timber sales. 
Restrictions are based on soil moisture conditions and other considerations relevant to 
protecting resources.  

Road maintenance work is controlled by the forest engineer who develops a road 
maintenance plan. Maintenance levels are declared for each road in a timber sale area and 
are documented in the sale plan. Road maintenance is a purchaser responsibility in timber 
sale contracts. Road maintenance and snow removal operations contractual requirements 
will be monitored and enforced by the contract administrator and engineering 
representative. 

3. The logging operation would use feller-buncher and skidding equipment. 2 The following 
are requirements for feller-buncher and skidding operations during the “normal operating 
season” (May 1 to November 15) and other periods when there are no snow covered 
and/or frozen soil conditions (as described under item 5). 

Ground-based equipment (e.g., skidders and feller-bunchers) will be restricted to 
operating on slopes less than 20 percent, except skid trails may be designated on slopes 
up to 30 percent for distances not to exceed 100 feet3. Material adjacent to the perimeter 
of 20 percent slope areas may be end lined for up to 100 feet beyond those areas. 

                                                                                                                                                              
channels in the project area are ephemeral or intermittent: there are no perennial streams in the project area. 

2 Feller-buncher equipment (either rubber tired or tracked) cuts the trees and moves them from the stump to a 

designated skid trail, placing several trees in a “bunch” for transport to the landing. Skidding equipment (typically 

rubber tired with a grapple) lifts one end of a bunch of trees and drags them along a skid trail to the landing. Skid 

trails are predesignated routes where multiple passes of skidding equipment occur. Trees are delimbed, cut into log 

lengths, and logs are loaded on trucks at landings. 

3 This is intended to allow for equipment access in areas with “benchy” terrain, where areas of 20 percent or less slope 

are separated by relatively short slopes in excess of 20 percent. 
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Skid trails will be designated in advance of logging. 

Skidders will be restricted to designated skid trails.  

Creating new skid trails and landings will be minimized, with the goal of limiting them to 
no more than 3 percent of the activity area. 

When designating skid trails, pre-existing skid trails and landings will be used to the 
greatest extent practicable. The total area affected by skid trails and landings would be 
limited to 10 percent of the activity area. 

Maintain a minimum spacing of 100 feet between skid trails (except where they converge 
toward landings). 

Trees will be felled to the lead following a predetermined skidding pattern (designated 
skid trails). 

These requirements implement BMP 24.11, “Use of Terrestrial Ecosystem Survey (TES) 
Timber Harvest Limitation Rating”; BMP 24.17, “Determining Tractor Loggable 
Ground”; and BMP 24.18, “Tractor Skidding Location and Design” to minimize erosion 
and soil impacts. 

Implementation: There are two complementary methods of complying with water 
quality standards when tractor skid trails are designed: 

a. End Lining. This method involves winching the log directly out of the sensitive 
areas with a cable operated from outside the sensitive area. 

b. Felling to the Lead. This method involves felling trees toward a predetermined 
skid pattern. Soil disturbance, compaction, and residual stand and site damage are 
minimized when this method is used. 

Provisions in the timber sale contract specify the areas upon which tractors can operate. 
Control of the logging operations is monitored and enforced by the sale administrator. 

The majority of detrimental soil impacts (compaction and displacement) occur on skid 
trails and landings because equipment makes repeated passes on the site (Powers 2002). 
These measures would minimize the extent of detrimental soil compaction and 
displacement, and protect site productivity. A special contract provision will be included 
in the timber sale contract for the location and use of skid trails. The sale administrator 
locates the skid trails with the timber purchaser or by agreeing to the purchaser’s 
proposed locations prior to use. The administrator also monitors and enforces the 
skidding requirements. 

4. The operation of equipment will be prohibited when soil conditions are such that 
accelerated soil erosion, excessive soil surface displacement, or excessive compaction 
would occur. Ground-based mechanical falling and yarding operations will be stopped in 
units where soil conditions are such that rutting is occurring to depths greater than 4 
inches.  

5. Operations may occur outside the normal operating season (May 1 to November 15) 
when the prohibitive soil conditions described above are not present. When harvest 
operations occur during the winter season, guidelines include the presence of 4 to 6 
inches of frozen soil, 1 foot of compacted snow, or 24 inches of settled snow to achieve 
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soil protection for ground-based harvesting during winter. These guidelines or a 
combination of frozen soil and snow cover conditions sufficient to minimize or eliminate 
soil displacement, compaction, and ground cover disturbance will be required during 
winter logging operations. 

Requirements 4 and 5 implement BMP 24.13 “Limiting the Operating Period of Timber 
Sale Activities.” The objective is to ensure that the purchaser conducts operations 
including but not limited to erosion control work, road maintenance, and log landing 
drainage in a timely manner, within the time period and soil moisture conditions specified 
in the timber sale contract.  

Implementation:  The sale preparation officer prepares the contract to include relevant 
provisions to schedule work and control operations to protect resources. The purchaser 
must submit a general plan and annual plans to the Forest Service. The purchaser may 
commence operations only after written Forest Service approval of the plan.  

Compliance with these requirements are monitored and enforced by the contract 
administrator during operations. 

These requirements also implement BMP 24.21, “Erosion Prevention and Control 
Measures during Timber Sale Operations” with the objective of ensuring that the 
purchaser’s operations are conducted to minimize soil erosion and damage. 

Equipment will not be operated when soil conditions are such that accelerated soil 
erosion, compaction or displacement will result. The kind and intensity of control work 
required of the purchaser is adjusted to soil and weather conditions and the need for 
controlling runoff. Erosion control work is required to be kept current immediately 
proceeding expected seasonal periods of precipitation or runoff. If the purchaser fails to 
do seasonal erosion control work prior to any seasonal period of precipitation or runoff, 
the Forest Service may temporarily assume responsibility for the work, and any 
unencumbered deposits may be used by the Forest Service to do the work. Compliance 
with these requirements is monitored and enforced by the contract administrator during 
operations. 

6. All landings and the most heavily used skid trails will be decompacted following use by 
disking to a depth of 4 inches. All decompacted areas will be seeded for erosion control 
after project activities are complete. Erosion control seeding will use native seed or sterile 
nonnative seed, or a mix of both. This requirement also implements BMP 24.21 as 
described previously. 

Implementation: “Heavily used skid trails” are intended to be the main arterial 
designated skid trail segments that have the most equipment passes. These are typically 
the segment of a skid trail closest to the landing and continuing away from the landing for 
some distance. Segments of skid trails to be decompacted will be identified by the level 
of disturbance indicated by extent of bare soil and soil compaction. An estimated average 
of 20 percent to 40 percent of the linear distance in skid trails in a given activity unit are 
estimated to meet the criteria for “heavily used.” The actual amount is expected to vary 
based on site-specific conditions such as the time of year when skidding occurs, soil 
moisture conditions, and soil rock content. The areas to be decompacted would be 
identified by the contract administrator (in consultation with the forest watershed and 
soils specialist) and decompacting would be accomplished as a stewardship contract 
service item, funded via Knutsen Vandeberg (KV) trust funds or with appropriated funds. 
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7. All skid trails will be water barred and bare areas seeded with native plant seed or sterile 
nonnative seed, or a mix of both following completion of mechanized equipment 
operations. Skid trails accessible from open roads will be blocked with slash or other 
materials to prevent vehicle use.   

This requirement implements BMP 24.25, “Erosion Control on Skid Trails” and BMP 
25.18, “Revegetation of Surface Disturbed Areas” with the objective of minimizing 
erosion and providing for soil stabilization.  

Implementation:  Location of all erosion control measures are designated and agreed to 
on the ground by the contract administrator. The administrator will identify site-specific 
preventive work to be required of the purchaser. The purchaser is obligated to maintain 
erosion control structures after construction, specified in contract provisions for 1 year 
unless the maintenance need is caused by other national forest users. 

Disturbed areas are assessed and designated by the contract administrator for seeding by 
the contractor using the prescribed vegetation species mix. Effectiveness of the seeding 
will be monitored by the contract administrator and where determined to be ineffective, 
reseeding or other needed followup actions will be implemented to stabilize soils. 

8. Leave a minimum of 15 to 20 tons per acre of coarse woody debris (CWD, or material 
>3″ diameter) on all activity units, where available. This desired level of coarse woody 
debris is based on recommendations by Brown et al. (2003), and is at the high end of the 
recommended range (5 to 20 tons per acre) in order to provide for increased organic 
matter benefits to soils.  

Implementation:  This requirement is addressed during the planning process by 
accounting for post-harvest residual trees and woody debris left onsite at the stand level. 
Marking prescriptions will be adjusted by the district silviculturist to ensure desired 
CWD levels are retained at the stand level. Post-harvest residual CWD will be monitored 
by the district fuels specialist. 

9. Lop and scatter residual slash to a depth of 18 inches or less to provide increased ground 
cover and reduce potential soil movement. 

Implementation: This will be included as a contractual requirement and is the 
responsibility of the timber sale contractor. Compliance with this requirement is 
monitored and enforced by the contract administrator. 

10. Log landings will be located where a minimum of clearing or excavating is needed and at 
least 100 feet away from stream channels. Landings will be kept to the minimum size 
necessary to allow safe operations. 

This requirement implements BMP 24.2, “Log Landing Location” with the objective of 
creating unsatisfactory watershed conditions or water quality degradation. 

Implementation:  Landing locations identified by the contractor must be agreed to by the 
contract administrator. The administrator can negotiate with the contractor to select 
mutually acceptable landing locations and their size. Should agreement not be reached, 
the decision of the Forest Service will prevail. 

11. Servicing and refueling of equipment will be done in specified locations and with 
appropriate spill containment precautions to prevent pollutants from being discharged 
(BMP: 41.18). 
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Implementation:  The contract administrator will designate the location, size, and 
allowable uses of service and refueling areas. They will also be aware of actions to be 
taken in case of a hazardous substance spill, as outlined in the Forest Hazardous Waste 
Contingency Plan. 

Nonnative Invasive Species and Range  

12. Restrict livestock grazing on all planted areas for at least two growing seasons following 
reforestation. Planted areas are to be monitored to determine when they would be able to 
withstand grazing impacts prior to livestock re-entry. Livestock use in reforested areas 
will be monitored and managed to minimize grazing impacts to reforestation investments. 

Implementation: This requirement will be implemented through coordination between 
the district silviculturist and range conservationist. It will be enforced through annual 
operating instructions to the grazing permittee, as provided for in the grazing permit. 

13. Any activity that may damage a section of the livestock boundary fence on the south side 
of Forest System Road 241 will be discussed with the district range conservationist in 
advance to ensure livestock are managed away from these areas prior to the activity. Any 
fence damaged during treatment activity will need to be repaired back to the Forest 
Service fence specifications in a timely matter. 

Implementation: Fences and any other improvements to be protected will be identified 
in the contract along with requirements to repair any damaged improvements. Including 
this provision in the contract is the responsibility of the sale preparation staff and 
compliance with the requirement is monitored and enforced by the contract administrator. 

14. All plant material (e.g., straw, mulch, seeds, etc.) used for erosion control and/or roadside 
maintenance will be certified weed-free. A Forest Service botanist, biologist, or range 
conservationist must approve seed mixes prior to application. Where available, local or 
onsite native plant seed sources are preferred. Weed-free native seed or sterile nonnative 
seed or a mix of both may be used in the absence of local plant seed sources.  

Implementation: Weed-free verification is provided by testing and certification 
performed by state approved entities. This is a requirement for all seed, straw, or mulch 
procured from private sources.  

Monitoring and detection of nonnative invasive plant (NNIS) populations in the project 
area will be performed by Forest Service personnel under the guidance of the district 
range conservationist and forest botanist who annually provide training to district 
employees to identify and report NNIS locations.  

15. Log landing locations will avoid areas infested with NNIS. If placement is not possible 
outside of infested sites, then equipment will be cleaned prior to moving to another 
location.  

Implementation: Refer to the log landing location requirements, described previously 
under the “Soils and Watershed” section. The contract administrator, in consultation with 
the district range conservationist, will be responsible for designating landing locations 
that comply with this requirement. The equipment cleaning requirement is a standard 
provision in the timber sale contract. Monitoring and enforcement of this requirement 
will be performed by the contract administrator.   
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16. To the degree practicable, gravel used for road maintenance will be verified to be from 
weed-free sources. Gravel sources will be inspected for the presence/absence of NNIS 
and approved prior to use.  

Implementation: The Forest Service engineering representative in consultation with the 
district range conservationist or forest botanist is responsible for implementing this 
requirement.  

17. All equipment will be cleaned before entering or leaving the project area to prevent 
introduction or spread of NNIS. Equipment will also be cleaned prior to moving 
equipment from an activity area (a timber sale cutting unit) within the project area 
infested with NNIS to another activity area that is free of NNIS, or is infested with a 
different invasive species. 

Implementation: This requirement is a standard provision in timber sale contracts. 
Known infestations of NNIS will be identified on the contract map and for any new 
infestations detected during implementation the cleaning requirements will also be 
implemented. Monitoring and enforcement of this requirement will be performed by the 
contract administrator. 

18. Treatment areas where NNIS are present will be treated together and/or last, and 
equipment washed prior to moving to another location. To the degree practicable, units 
where nonnative invasive plants are present will be treated during winter with frozen 
ground conditions and/or snow cover.  

Implementation: Locations of NNIS populations will be communicated to the 
contractor. This requirement is a standard provision in timber sale contracts. Monitoring 
and enforcement of this requirement will be performed by the contract administrator. 

19. Salvage harvest units will be monitored for NNIS as part of the district NNIS 
management program for 2 years after treatment. 

Implementation:  Monitoring and detection of NNIS populations in the project area will 
be performed by Forest Service personnel under the guidance of the district range 
conservationist and/or forest botanist, who annually provide training to district employees 
to identify and report NNIS locations.  

Vegetation 

20. Reforestation operations will follow Forest Service reforestation manual direction (FSM 
2472).  

21. Planting will occur within high and mixed-high fire mortality areas where limited and 
poorly distributed seed sources currently exist and where there is a moderate to high 
potential for planting success. This includes salvage units and other areas where the soil 
inventory indicates a moderate to high potential for planting success. 

22. Preplanting surveys will occur at the stand level and a regeneration prescription will be 
developed based on current and desired stand conditions including re-establishing mixed 
conifer habitat for Mexican spotted owls. Seedlings will be planted in groups with 
interspaces between groups. Planting pattern will be based on the pre-fire stand structure 
with groups being concentrated adjacent to where legacy trees existed before the fire.  
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23. Areas determined to have enough aspen present to restock the stand through sprouting 
will be managed for aspen restoration, and artificial regeneration of conifers will not 
occur. 

Implementation:  These reforestation requirements, as well as monitoring tree survival, 
are the responsibility of the district dilviculturist. Replanted areas are to be monitored by 
the district silviculturist at 1 and 3 years after planting for restocking verification. These 
areas will also be monitored and approved as sustainable for grazing pressure prior to 
livestock re-entry. In areas where survival is low and stocking levels insufficient, 
replanting of planted areas may be considered and implemented where deemed 
appropriate and effective. 

Recreation and Scenery 

24. Unit Design and Layout (General Features): The project’s scenic integrity objectives 
(SIOs) are High and Moderate and the ROS class is Roaded Natural. The following 
design features will assist in meeting both the High and Moderate SIO and the sense of 
place for the Roaded Natural ROS Class: 

o During reforestation efforts, minimize straight lines and geometric shapes when 
planting. 

o A landscape architect will be consulted to determine if additional project level 
assistance is needed. 

o No boundary paint will be used on the tree boles facing system roads. 

o Avoid construction of landings along Highways 67 where reasonable alternatives 
exist. Minimize landings on major forest road travel corridors. Where practical, 
locate landings on secondary roads. 

o Skid trails should be placed at different angles to each other and roads to minimize 
the creation of obvious lines in the landscape. 

25. Unit Design and Layout (Immediate Foreground Features): The recreation resources 
in the project area are: Forest Roads 224, 225, 284 and 284C (makes up part of the Great 
Western Trail), Mile and A Half Lake camping area, and the Arizona Trail and Arizona 
Trailhead. The scenery resources are: Three Lakes Historical area, State Highway 67, and 
major Forest System Roads 212, 462, 282, 429, and 205. The following design features 
will be specific to the areas that fall within the immediate foreground of the scenery and 
recreation site viewsheds (i.e., concern level 1 roads, along private property boundaries, 
designated State and Federal scenic roads, and scenic turnouts or trailhead pulloffs). In 
general, the immediate foreground is from the scenery or recreation site up to 300 feet 
beyond. However, the following design features apply to the first 150 feet unless 
otherwise stated in the design feature:  

o Cut stumps within 3 inches to the ground on the uphill side or within 8 inches of the 
downhill side of the stump, whichever allows the stump to be shorter  

o Use natural features (i.e., topographic features such as rock outcrops, hills, 
vegetation, etc.) to conceal large slash and/or bunched logs.  

o Avoid placing skid trails within 100 feet of recreation sites where practical. 

o A recreation forester will be consulted prior to implementing the project in order to 
determine any additional precautions necessary to protect the recreation resources. 
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o If any recreation permits are issued for the project area during the implementation of 
this project, users should be informed of possible hazards that may be encountered in 
the project area through proper signage and information to assure safety of the users 
in the vicinity. 

o No boundary paint will be used on tree boles facing recreation site boundaries. 

o Overall, decrease the amount of slash within 300 feet of the recreation resources 
while meeting wildlife habitat and accomplishing the project’s objectives. 

o Temporary closures of recreation sites to public use will provide for minimizing 
public exposure to operational safety hazards. Closures may include roads, trails, 
dispersed camp sites, other recreation sites, or larger geographic areas depending on 
operational hazards. 

o Slash will be removed from dispersed recreation sites.  

26. Complete or partial project area closures may be needed to protect user safety. Public 
notice and information will be provided prior to closures. In addition, signs should be 
placed at major access points to inform the public that the area is closed. If any part of a 
trail is closed due to project implementation, the trail should be signed “closed to use” 
with an indication of the duration of the closure. 

Implementation (items 25, 26 and 27):  Operational requirements will be incorporated 
in the project contract specifications by the sale preparation forester in consultation with 
the district recreation staff. Monitoring and enforcement of the contractual requirement 
will be performed by the contract administrator.  Non-contractual requirements (such as 
issuing temporary closures) will be implemented by the appropriate district staff. 

Wildlife 

Management indicator species will be monitored as part of the forest monitoring program.  

27. The following list contains required California condor conservation measures. The intent 
of these measures is to prevent injury or mortality of condors during implementation of 
the proposed action: 

o At least 1 week prior to the beginning of any component of the proposed action, the 
district biologist will contact the Peregrine Fund and FWS to identify condor 
locations and movements, behavior and activity, and status (roosting/nesting) in or 
near the project area.  

o Any identified condor activity in the vicinity of project activity will be monitored by 
the district biologist in cooperation with the Peregrine Fund as appropriate.  

o All project workers will be educated regarding the possibility that condors may occur 
at work sites. 

o All project workers will be instructed to avoid all interaction with condors, and to 
contact the appropriate district personnel immediately if and when condor(s) occur at 
a project site.  

o If a condor occurs at a project site, only permitted personnel will employ techniques 
to drive the birds away. If injury of a condor is imminent, the particular project 
activity will temporarily cease until a biologist can assess the situation and determine 
the correct course of action.  
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o Project sites will be cleaned up at the end of each work day (i.e., trash disposed of, 
scrap material picked up) to minimize the likelihood of condors visiting the site. 
District staff will complete a site visit to ensure adequate cleanup measures are 
implemented.  

o In order to prevent water contamination and potential condor poisoning, a district 
approved vehicle fluid-leakage and spill plan will be developed and implemented. 
The plan will be reviewed by the district biologist for adequacy in addressing 
condors.  

o If condor nesting activity is identified within 0.5 mile of any treatment area, some 
project activities may require adjustments (e.g., shifting work away from the nesting 
area) or limitations during the nesting season. The need to alter implementation 
schedules, adjust work areas, or take other appropriate action will be evaluated by the 
district biologist and applied if project activities near a condor nesting site become an 
issue. The Fish and Wildlife Service will be notified if project activities are adjusted 
for condor protection.  

Implementation:  Monitoring for condor activity in vicinity of the project will be the 
responsibility of the district wildlife biologist, with assistance from other district 
employees including the contract administrator. The district sale preparation forester will 
include contractual requirements for condor protection. Monitoring and enforcement of 
the contractual requirements will be performed by the contract administrator. 

28. Within treatment areas that supported designated Mexican spotted owl critical habitat 
prefire (USDA Forest Service 2004a), activity units that were mapped as mixed conifer 
and MSO habitat will be monitored by the district wildlife biologist to track their 
development as mixed conifer and MSO habitat in the future.  

29. Within treatment areas that supported designated Mexican spotted owl Critical habitat 
prefire (USDA Forest Service 2004a) five to seven large (>18″ d.b.h where available) 
snags per acre will be retained in groups that will provide for worker safety. 

In other areas, three to five snags per acre will be retained. These groups of snags will 
target existing clusters of the largest diameter snags available. Retention amounts will be 
measured on average across a treatment area and may exceed these minimums.  

Implementation:  Snags to be retained will be designated as “leave trees” during field 
preparation. The contract will require protection of leave trees. Monitoring and 
enforcement of the contractual requirements will be performed by the contract 
administrator. Monitoring for desired snag numbers will be completed by the district 
wildlife biologist and/or silviculturist following completion of the harvest operation. 

30. Within treatment areas that supported designated Mexican spotted owl critical habitat 
prefire (USDA Forest Service 2004a), sufficient snags will be retained to provide for 
recruitment of at least seven downed logs per acre. In other areas, sufficient snags will be 
retained to provide for recruitment of at least five logs per acre. Logs should be at least 
12 inches in diameter at midpoint and at least 8 feet long. Retention amounts will be 
measured on average across a treatment area and may exceed these minimums.  

Implementation: Initial monitoring will be completed by the district wildlife biologist 
and/or silviculturist following harvesting operations. The wildlife biologist will determine 
when additional monitoring will be needed based on initial results and the amount of 
standing dead. 
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31. Human disturbance, with the exception of broadcast and pile burning, will be reduced 
within ¼ mile of known active northern goshawk nest trees between March 1 and 
September 30. If a nest is inactive or nesting activity has ceased, activities may occur as 
determined by a Forest Service biologist on a case-by-case basis. 

Implementation: Monitoring for goshawk nesting activity will be completed by the 
district wildlife biologist. Contract requirements will stipulate restricting operations in the 
vicinity of active nests. Monitoring and enforcement of the contractual requirements will 
be performed by the contract administrator. 

32. For the benefit of hairy woodpeckers and associated cavity users, a 25m (82 feet) no-cut 
buffer will be established and protected in cutting units bordering green forest. The buffer 
will be measured from the cutting unit boundary with the intent of protecting mixed-high 
and high mortality areas. Snag retention buffers will be applied to areas adjoining 300-
acre blocks that have at least 50 percent or more live trees. Areas within the buffer 
should, at a minimum, include greater than 50 percent overstory mortality. 

Implementation: Buffer areas will be designated for protection during sale preparation. 
Monitoring and enforcement of the contractual requirements will be performed by the 
contract administrator. 

Heritage 

33. All sites eligible or listed on the National Register of Historic Places, as well as any 
unevaluated sites will be marked for avoidance prior to project implementation. In the 
event that an undocumented site is discovered during implementation, activities will 
cease and appropriate actions will be taken to ensure that the site is not impacted. 

Implementation: All known heritage sites will be designated in the field by the district 
archeologist. Contractual requirements will be included to protect all known sites. 
Monitoring and enforcement of the contractual requirements will be performed by the 
contract administrator.  

Research 

Forest managers have received proposals for learning more about fire effects and management 
implications. Discussions with the Rocky Mountain Research Station have been initiated to 
integrate scientific studies to better understand effects of management and absence of 
management in burned areas in Southwestern forest ecosystems. 

34. To support research opportunities, 25 untreated 10-acre blocks (to be determined during 
project implementation) will be established for various research projects within the 
salvage/planting activity units for comparative studies paired with similar 
salvage/planting blocks. The scientific studies being considered include effects of post-
fire management activities on soils/watershed, weeds, fuels, wildlife, and forest 
composition/structure. The objective of the study is to learn more about post-fire 
management. 

Air Quality  

35. Reduce biomass by use of techniques such as yarding or consolidation of unmerchantable 
material, multiproduct timber sales or public firewood access, when economically 
feasible. 
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36. Burn debris piles in seasons characterized by meteorological conditions that allow for 
good smoke dispersion, especially March 15 through September 15. 

37. Ignite piles under good-to-excellent ventilation conditions and suspending operations 
under poor smoke dispersion conditions. 

38. Consider smoke impacts on local community activities and land users. 

39. Minimize duff consumption and smoldering through fuel moisture considerations. 

40. Minimize dirt content when slash piles are constructed by using brush blades on material-
moving equipment and by constructing piles under dry soil conditions or by using hand 
piling methods. 

41. Burn during optimum mid-day dispersion hours, with ignitions completed by 3 p.m. to 
prevent trapping smoke in inversions or diurnal windflow patterns. 

42. Chunk piles and use other consolidations of burning material to enhance fuel 
consumption and to minimize smoke production. 

Manage Smoke Impacts as Follows: 

43. Limit smoke impacts to roads and highways to the amounts, frequencies, and durations 
consistent with any guidance provided by highway and airport personnel. 

44. Use appropriate signing if smoke will impact any roadways. 

45. Determine nighttime impacts and taking appropriate precautions. 

46. Contact appropriate authorities as needed regarding smoke or visibility impacts. 

Alternatives Considered  
but Eliminated from Detailed Study 
Federal agencies are required by NEPA to rigorously explore and objectively evaluate all 
reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives that 
were not developed in detail (40 CFR 1502.14). Public comments received in response to the 
proposed action provided suggestions for alternative methods for achieving the purpose and need. 
Some of these alternatives may have been outside the scope of recovering economic value from 
burned timber, reforesting burned conifer stands to move toward desired conditions, or breaking 
up fuel continuity in the burned area, duplicative of the alternatives considered in detail, or 
determined to cause excessive environmental harm. Therefore, a number of alternatives were 
considered, but dismissed from detailed consideration as discussed below. 

1. An alternative suggestion was received that included the following: limit salvage to only 
roadside areas in order to provide increased fire management effectiveness; increase 
hazard tree removal areas along open roads by 40 to 50 feet on each side of the existing 
road hazard tree project to result in clearing snags one and a half tree lengths (i.e. 100 to 
150 feet) on each side of the roads; restrict salvage operations in high erosion severity 
areas to winter conditions; target clearing one tree length in aspen areas; thin small green 
trees in the low and moderate severity burn areas to set those areas up for prescribed 
burning in the future. This alternative was considered and is similar to the “Hazard Tree 
Removal Along Highways and Forest System Roads and Trails in the 2006 Warm Fire” 
project. The decision for the hazard removal project was signed July 19, 2007. This 

Final Environmental Impact Statement for the Warm Fire Recovery Project 45 



Chapter 2. Alternatives, Including the Proposed Action 

alternative would result in conducting salvage operations on a 40- to 50-foot wide 
“sliver” adjoining the hazard tree removal project that is already in progress, so would be 
somewhat duplicative. Alternative 3 incorporates restricting salvage operations in high 
erosion severity areas to winter conditions. The proposed treatments in this alternative 
suggestion do not meet the identified purpose and need of recovering economic value 
from burned timber and effectively breaking up fuels to increase the likelihood of safe 
and successful fire protection efforts in the future; therefore, this alternative was 
considered but eliminated from detailed analysis. The no action alternative would have 
similar results. 

2. Helicopter salvage operations were considered prior to development of the proposed 
action. It was determined that the project area is lacking the grade quality (larger size) of 
timber that would make helicopter logging economically feasible in the project area 
(Drury, J.; personal communication, October 4, 2007, e-mail). For economic viability 
using helicopter operations, only the bottom log from larger trees, down to 18-inches top 
diameter, would be removed. Helicopter salvage operations would result in larger 
diameter slash since the boles of the trees from 18 inches to the top of the tree would be 
left on the ground versus 6 to 9 inches diameter to the top of the tree with ground-based 
systems. Leaving the larger material on the ground is unlikely to affect long-term change 
in future large fuels. Much of the steeper areas, where ground operations are not feasible, 
are located within the roadless area where no salvage treatments are proposed. This 
alternative suggestion was determined to be uneconomical, and it does not meet the 
purpose and need to break up fuel continuity; therefore, it was not considered in detail. 

3. Another alternative suggestion was to salvage within ¼ mile from roads, with no new 
roads and not using ground-based equipment. The project area is well roaded and no new 
roads are proposed under any alternative. The option of no ground-based operations 
would leave helicopter operations, which were considered but eliminated because they 
were uneconomical. Therefore, this alternative was not considered in detail. 

4. An alternative was suggested to include salvage harvest on portions of the fire use area. 
The burn conditions in the fire use area were reviewed by Forest Service specialists and 
the decision maker determined salvage activities were not warranted in the fire use area. 
Activities in the fire use area are outside the project boundary and beyond the scope of 
this analysis. Therefore, this alternative was not considered in detail. 

5. A suggestion was made to expand salvage consideration to include anticipated insect-
caused mortality. Insect-caused mortality potential was reviewed during the post-fire 
assessment analysis and not identified as a management concern at this time (USDA 
Forest Service 2007c). The low and moderate mortality areas will be monitored for insect 
activity, and future actions could be designed to address future conditions if and when 
this occurs. This project was identified to salvage fire-killed trees within the suppression 
area. Due to the speculative nature of which trees may be susceptible to insect-caused 
mortality in the future, this alternative was not considered in detail.  

6. A suggestion was made to consider use of prescribed fire in 5 to 10 years on sites recently 
burned for an alternative in the EIS. Fine fuels to carry a prescribed burn are lacking 
across many of the project area acres. Over the next 5 to 10 years, the large diameter fire-
killed trees would be difficult to ignite due to a lack of fine fuels to carry fire across the 
area. There is a need to reforest the areas where conifer seeds were lost. Waiting until the 
snags fall and then igniting them would necessitate delaying the needed reforestation that 
much longer. Conversely, planting sooner, as proposed, and then burning later would 
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cause significant losses of the reforestation investment. Using prescribed fire to ignite the 
large fuels from the fallen snags would cause many of the same undesirable effects that 
the Warm Fire caused originally, setting back recovery once again. The North Kaibab 
Ranger District contains many overstocked acres that have not experienced recent fuels 
treatments or wildfire events to reduce surface fuels. Areas outside the Warm Fire area 
would be a higher priority for fuels treatments, such as thinning and prescribed burning. 
The forest plan provides direction for use of prescribed fire and future prescribed burning 
proposals would be analyzed when developed based on the site specific conditions 
present at that time. The Forest Service does not conduct site-specific National 
Environmental Policy Act analyses 5 to 10 years in advance of proposed management 
action. This alternative was considered but found not to be ripe for analysis, and for the 
various reasons described above, was not considered in detail. 

7. A suggestion was received to leave a higher level of snags in the salvage logged areas 
within designated Mexican spotted owl (MSO) habitat. The suggestion was clarified to 
aim to retain 50 percent of the snags 14 to 20 inches in diameter, all snags 1 to 13.9 
inches and all snags greater than 20 inches in diameter within the designated MSO 
stands. Maintaining the density of snags suggested would not meet mandatory safety 
direction (OSHA requirements) for operators. This alternative was considered but due to 
safety conflicts was not considered in detail. Alternative 4 was developed to most closely 
address this suggestion by eliminating salvage logging on the designated MSO stands to 
maintain a higher level of snags within those areas.  

8. A suggestion was made to include an alternative that included planting of conifers 
without salvage logging. This alternative would not address the portions of the purpose 
and need to recover the economic value from burned timber or to break up fuel continuity 
within the project area. Maintaining all the large fuels onsite would increase long-term 
potential loss of the investments in planted conifers. This alternative was determined not 
to address two portions of the purpose and need; therefore, it was not considered in detail.  

Comparison of Alternatives 
This section provides a summary of the effects of implementing each alternative. Information in 
tables 5 through 9 focus on activities and effects where different levels of effects or outputs can 
be distinguished quantitatively or qualitatively among alternatives.  

Table 5.  Comparison of alternatives 

Project Area Activity Alt. 1 Alt. 2 Alt. 3 Alt. 4 

Acres of soil disturbance 
 
Acres of proposed harvest 
on severe erosion rated soils 

- 
 
- 

9,114 
 

7,592 
 

5,756 
 

4,364 
(winter logging 

required) 

5,541 
 

4,350 

Number of snags per acre 
retained 

All Within treatment areas that supported designated MSO critical 
habitat prefire, five to seven snags per acre will be retained in 
groups that provide for worker safety. In other areas, three to five 
snags per acre will be retained, targeting largest diameter trees in 
clusters. In untreated areas the existing snags would remain. All 
action alternatives would retain adequate snags. 

Number of down logs per 
acre retained 

All Within treatment areas that supported designated MSO critical 
habitat prefire, at least seven downed logs per acre will be 
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Project Area Activity Alt. 1 Alt. 2 Alt. 3 Alt. 4 

 retained or provided for in recruitment as snags fall in the future. 
In other areas, at least five logs per acre will be retained or 
provided for in recruitment as snags fall in the future. Logs 
should be at least 12 inches in diameter at midpoint and at least 8 
feet long. Retention amounts will be measured on average across 
a treatment area, and may exceed these minimums. In untreated 
areas the down logs would remain. All action alternatives would 
retain adequate snags. 

Heritage Potential for future 
fire impacts to 
sites. 

Known or located sites will be protected in consultation with the 
State Historic Preservation Office and Tribal Historic 
Preservation Offices. Reduced potential for future fire impacts to 
sites on treated acres. 

Recreation Dispersed 
recreation areas 
would have high 
levels of 
snags/down wood 
that may curtail 
some overland 
dispersed use. 

Temporary displacement of dispersed and trail recreation 
opportunities during operations. Lower levels of snags/down 
wood on treated areas that may curtail some overland dispersed 
use. 

Range Two season rest of 
allotment pastures 
to allow for 
vegetative 
recovery. Range 
improvements 
affected by the fire 
will be maintained 
under the existing 
permit. 

Two season rest of allotment pastures to allow for vegetative 
recovery. Planted areas would be monitored prior to livestock use 
to provide protection of seedlings. Range improvements affected 
by the fire will be maintained under the existing permit. 

Approximate gross volume 
of fire-killed trees removed 
 
Estimated Commercial 
volume:  

0 
 
 

0 

73.4 MMBF 
(146,853 CCF) 

 
35.7 MMBF 

(71,329 CCF) 

52.8 MMBF 
(105,612 CCF) 

 
26.8 MMBF 

(53,529 CCF) 

42.0 MMBF 
(83,391 CCF) 

 
22.5 MMBF 

(44,942 CCF) 

Economic Values 
All Project Activities 
Present Net Value 
Present Value Benefits 
Present Value Costs 
Benefit/Cost Ratio 
Salvage Operations only 
Present Net Value 
Present Value Benefits 
Present Value Costs 
Benefit/Cost Ratio 

-  
 

-$2,021,756 
$589,256 

$2,611,011 
0.23 

 
-$992,108 
$589,256 

-$1,581,364 
0.37 

 
 

-$1,530,732 
$439,383 

$1970,115 
0.22 

 
-$559,332 
$439,383 

-$998,715 
0.44 

 
 

-$1,57,098 
$400,938 

$1,972,036 
0.20 

 
-$560,589 
$400,938 

-$961,527 
0.42 

Table 6.  CWD classifications and percent within the project area for current, 5, 20 & 40 
years post-fire 

CWD Class Current 
5 Years Post-

fire (2012) 
20 Years Post-

fire (2027) 
40 Years Post-fire 

(2047) 

Alternative 1 

Above 0% 3% 20% 16% 
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5 Years Post- 20 Years Post- 40 Years Post-fire 
CWD Class Current 

fire (2012) fire (2027) (2047) 

High  0% 27% 49% 51% 

Historical <1% 62% 29% 30% 

Below 99.9% 8% 2% 3% 

Total: 100% 100% 100% 100% 

Alternative 2 

Above 0% 4% 8% 3% 

High  0% 25% 41% 34% 

Historical <1% 65% 47% 57% 

Below 99.9% 6% 4% 6% 

Total: 100% 100% 100% 100% 

Alternative 3 

Above 0% 1% 2% 1% 

High  0% 19% 42% 41% 

Historical <1% 67% 48% 58% 

Below 99.9% 14% 6% 0% 

Total: 100% 100% 100% 100% 

Alternative 4 

Above 0% 1% 4% 5% 

High  0% 25% 45% 38% 

Historical <1% 63% 44% 49% 

Below 99.9% 11% 7% 8% 

Total: 100% 100% 100% 100% 

 

 

Table 7. Predicted percent of potentially forested acres by cover type (5, 20, and 40 years 
from currently) 

Percent of Potentially Forested Acres 
(by Year) Cover Type 

Current 2012 2027 2047 

Alternative 1, No Action 

Pinyon-Juniper (PJ) <1% <1% <1% <1% 

Ponderosa Pine (PP)* 27% 27% 31% 28% 

Mixed Conifer (MC) 2% 2% 2% 2% 

Aspen (QA) 3% 16% 18% 22% 

Non-stocked with 0 percent  tree canopy cover (NS) 50% 47% 47% 47% 

Non-stocked with 1-9 percent tree canopy cover (NS_S) 18% 8% 2% 0% 

Alternatives 2, 3 and 4 
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Percent of Potentially Forested Acres 
(by Year) Cover Type 

Current 2012 2027 2047 

Pinyon-Juniper (PJ) <1% <1% <1% <1% 

Ponderosa Pine (PP)* 27% 27% 31% 36% 

Mixed Conifer (MC) 2% 2% 2% 2% 

Aspen (QA) 3% 16% 18% 22% 

Non-stocked with 0 percent tree canopy cover (NS) 50% 21% 21% 21% 

Non-stocked with 1-9 percent tree canopy cover (NS_S) 18% 34% 28% 19% 

*See chapter 3, figures 17 and 18 and associated narrative for more information. 

Table 8. Predicted percent of potentially forested acres by vegetation structural stage – 
current and 5, 20, and 40 years out 

Percent of Prefire MC, QA and PP Cover Type Acres 
(by Year) VSS Successional Stage 

Desired Current 2012 2027 2047 

Alternative 1, No Action 

1 Grass-forb/shrub (Nonstocked) 10% 65% 50% 43% 41% 

2 Seedling/sapling* 10% 1% 15% 20% 18% 

3 Young forest* 20% 7% 5% 5% 10% 

4 Mid-aged forest 20% 9% 9% 8% 5% 

5 Mature forest 20% 8% 8% 9% 7% 

6 Old-growth 20% 11% 13% 15% 19% 

Alternatives 2, 3 and 4 

1 Grass-forb/shrub (Nonstocked) 10% 65% 50% 43% 33% 

2 Seedling/sapling* 10% 1% 15% 20% 18% 

3 Young forest* 20% 7% 5% 5% 18% 

4 Mid-aged forest 20% 9% 9% 8% 5% 

5 Mature forest 20% 8% 8% 9% 7% 

6 Old-growth 20% 11% 13% 15% 19% 

* See chapter 3, figures 17 and 18 and associated narrative for more information. 

 

Table 9.  Resistance to control by alternative at years 5, 20 and 40 

Current (2007) 
5 Years Post-

fire (2012) 
20 Years Post-fire 

(2027) 
40 Years Post-

fire (2047) 
Resistance to 

Control 
Rating Acres Percent Acres Percent Acres Percent Acres Percent

Alternative 1 

Extreme 0 0 3,561 23 3,561 42 990 12 

High 0 0 105 28 105 1 315 4 
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Current (2007) 
5 Years Post-

fire (2012) 
20 Years Post-fire 

(2027) 
40 Years Post-

fire (2047) 
Resistance to 

Control 
Rating Acres Percent Acres Percent Acres Percent Acres Percent

Low to Moderate 39,123 100 4,848 49 4,848 57 7,210 85 

Alternative 2 

Extreme 0 0 2,060 24 2,115 25 493 6 

High 0 0 4,625 54 432 5 88 1 

Low to Moderate 39,123 100 1,830 21 5,968 70 7,933 93 

Alternative 3 

Extreme 0 0 2,288 27 2,338 28 707 8 

High 0 0 3,975 47 390 5 213 3 

Low to Moderate 39,123 100 2,201 26 734 68 7,543 89 

Alternative 4 

Extreme 0 0 2,000 23 3,092 36 941 11 

High 0 0 3,228 38 224 3 391 5 

Low to Moderate 39,123 100 3,293 39 5,194 61 7,191 84 

 

 

 



Chapter 3. Affected Environment and 
Environmental Consequences

This chapter summarizes the physical, biological, social, and economic environments of the 
Warm Fire project area and the effects of implementing each alternative on that environment. It 
also presents the scientific and analytical basis for comparison of alternatives presented in the 
alternatives discussion in chapter 2. 

The forest recognized there were many needs that resulted from the Warm Fire. Rehabilitation 
and recovery actions are listed on the “Warm Fire Rehabilitation and Recovery Plan and Status 
Summary” posted on the forest Web site and include: monitoring of BAER seeding effectiveness 
and reseeding if indicated; repairs and maintenance to existing rangeland improvements including 
pasture fences, corrals, and watering ponds will continue as provided under the grazing permit; 
maintenance of area roads; hazard tree removals along open Forest System roads and trails; and 
reforestation of previously planted regeneration treated areas to meet stocking guidelines. The 
Arizona Department of Transportation (ADOT) started removing dead trees within the Highway 
67 right-of-way by the fall of 2006. Research projects have been proposed and additional 
resource specific projects are being considered. The forest does not consider these projects to be 
connected actions as defined by 40 CFR 1508.25 because they are managed for different values 
and purposes and not tied to the proposed actions. The cumulative effects of these projects are 
disclosed in this analysis where appropriate, to fully evaluate the effects on any given resource 
value. 

In addition to considering the cumulative effects of other projects stemming from the Warm Fire, 
past, present and reasonably foreseeable projects were also considered, where appropriate, by 
analyzed resource. Table 10 is a listing of the known past, present and reasonably foreseeable 
projects considered. Cumulative effects were also analyzed for soils and watershed for the Snake 
Gulch and House Rock Wash 5th code watersheds (see “Soil and Watershed” section) 

Table 10.  Past, present and reasonably foreseeable activities for the Warm Fire planning 
analysis  

Project Type 
Implementa-
tion Status 

Total 
Acres 

Brief Project Description 

Multiple Timber 
and Salvage Sales 
 
Past: 1970s-1990s 
 

34,000 
 

Multiple timber sales using varying harvest practices: Mistletoe, Lam’s Lake, 
Jacob Timber, Jack Lily, Buckridge, Old Oak, Three Elks, Warm Spring, and Big 
Frac timber and salvage sales have shaped the existing vegetation condition in 
the Warm Fire planning area and are one component of the subsequent need for 
change. Past harvest left the analysis area deficit in stands dominated with trees 
>36 inches in diameter. Type of harvest and age since harvest affected the 
severity of the Warm Fire and residual live trees remaining. 

Fire Supression 
 
Past/Present 

All 
Acres 

Fire Supression Activities: fire management has shaped existing vegetation in the 
Warm Fire Recovery planning area. Tree densities pre-fire were higher than pre-
European management. Species intolerant of fire also increased in abundance 
(see table 15). 

Wildfire and 
Burned Area 
Emergency 
Response  
 
Past 

All 
Acres 

The wildfire portion of the Warm Fire makes up the project area. BAER 
activities were completed in 2006-2007. Wildfire occurred on all project area 
acres. BAER rehabilitation activities followed large fires to address immediate 
resource needs, these included rehabilitation of fire lines through scarification 
and seeding of bare areas with nonpersistent grasses to establish ground cover to 
keep soil in place.  
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Project Type 
Total 

Brief Project Description Implementa-
Acres 

tion Status 

The Warm Fire altered the forest by converting mature conifer forest to standing 
dead with grass/forb structural stage across the landscape as displayed in figures 
12 and 13. 

Grazing 
Allotments 
 
Past/Reasonably 
Foreseeable 

All 
Acres 

Cattle Grazing on FS Administered Lands: There is one allotment in the Warm 
Fire analysis area. Grazing removes some of the grass understory in the Warm 
Fire analysis area. Grazing in the burned area was deferred for 2 years for 
vegetation and soil protection, and is anticipated to be deferred until 2011 for 
protection of plantation areas. 

Vegetation 
Management 
 
Present 

4,000 Dry Park Vegetation Management Project: project is moving the vegetation 
closer to the forest plan desired conditions.  

Jacob Lake Inn 
Expansion 
 
Present 

58 Replace some existing facilities within the permitted area and construct new 
buildings. Some trees are being removed to accommodate the new buildings. 
Project restricted to existing impact area. 
 
Current ongoing expansion and renovation of FS lands. 

Hazard Tree 
Removal 
 
Past/Ongoing 

2,370 Hazard tree removal along highways and forest system roads and trails in the 
2006 Warm Fire project. The decision for the hazard removal project was signed 
July 19, 2007. 
 
ADOT completed scenic byways. FS under contract began 2008. 

Fuels Reduction 
 
Present 

1,800 Lookout and Burnt Saddle will reduce fuel loads and reduce the risk of 
catastrophic wildfire (approximately 1,600 acres). Lookout ongoing S of Big 
Springs on NFSR 422 Burnt Saddle in GA 12 ongoing and almost done. 
 
Hwy. 67 Fuels Reduction:  This project will remove small trees < 9" d.b.h to 
create a fuel break along Hwy. 67 (approximately 150 acres). 

Wildlife Habitat 
Improvement 
 
Present 

1,000 Ryan One free firewood cutting area to be followed with burning and planting 
approximately 1,000 acres of pinyon-juniper to improve forage for wildlife. 
 
Project in GA 12 started in 2007 and ongoing for several years. 

Reforestation 
 
Present 

1,600 Plant ponderosa pine and Douglas-fir seedlings within 1,607 acres within the 
Warm Fire area. 
 
Decision signed September 20, 2007; planting activities began in 2008. 

Research Studies 
for Vegetation 
Response after 
Fire 
 
Present/ 
Reasonably 
Foreseeable 

~300 Plots established prior to the fire will be revisited to observe the vegetative 
response after the fire in various locations throughout the burned area. 
 
 
Forest regeneration study to review seedling survival in the Warm Fire area. 

Research Studies 
for Soil/Water 
Resource Impacts 
 
Reasonably 
Foreseeable 

~20 Small areas identified to compare the effects on soils of salvage logging and no 
management activities.   
 
No disturbance anticipated from no treatment. 

54 Final Environmental Impact Statement for the Warm Fire Recovery Project 



 Chapter 3. Affected Environment and Environmental Consequences 

Project Type 
Total 

Brief Project Description Implementa-
Acres 

tion Status 

Travel 
Management 
 
Reasonably 
Foreseeable 

North 
Kaibab 
Ranger 
District 

Roads analysis to designate motorized routes located on the North Kaibab 
Ranger District. 
 

Future Vegetative 
Management 
 
Reasonably 
Foreseeable 

6,109 Jacob Ryan Vegetative Management Project: project revised to propose moving 
vegetation closer to the forest plan desired condition for goshawk habitat and 
goshawk prey species habitat in ponderosa pine cover types in GA 13. 
Treatments are proposed on approximately 8,300 acres with even-aged and 
18,100 acres of uneven-aged management, treatment of approximately 1,100 
acres with dwarf mistletoe, and prescribe burn approximately 27,000 acres 
following mechanical thinning (some treatments overlap). 
 
No watershed, meadow restoration, wildlife or WUI involved in project only 
uneven-aged vegetation management. 

Wildlife Habitat 
Improvement 
 
Reasonably 
Foreseeable 

20,000 The West Side Habitat Improvement project would be a combination of 
seedlings, pinyon-juniper thinning, and cliffrose enhancement to improve mule 
deer winter range and grassland associated species habitat on the west side of the 
NKRD (18,000 acres).  
 
Fracas Habitat Improvement project would thin 2,000 acres of ponderosa pine for 
wildlife habitat improvement. This project area was burned during the Warm 
Fire. It is unknown at this time whether the original plan to conduct wildlife 
habitat improvement will occur.  
 
Cliffrose planting in portions of the area burned in the Warm Fire to improve 
mule deer winter range and grassland associated species habitat in burned areas. 
 
Wildlife and watershed rehabilitation work following Bridger Knoll Fire. 
Thinning dense pinyon-juniper and seeding. 

 
 

Table 11. Pre-fire forest management in the Warm Fire 
suppression boundary* 

Decade Treatment Acres 

1970s Salvage 188 

Commercial thin 2,138 

Shelterwood 147 1980s 

Shelterwood final removal 46 

Commercial thin 531 

Overstory removal cut 183 

Shelterwood 2,814 

Shelterwood final removal 1,038 

Group selection 604 

Improvement cut 48 

Seed tree 21 

1990s 

Clearcut 44 

*There are an additional 488 acres that were treated but information on year 
was unavailable.  
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In order to understand the contribution of past actions to the cumulative effects of the proposed 
action and alternatives, this analysis relies on current environmental conditions as a proxy for the 
impacts of past actions, of which the known actions recorded in the district databases are listed 
above. This is because existing conditions reflect the aggregate impact of all prior human actions 
and natural events that have affected the environment and might contribute to cumulative effects.  

This cumulative effects analysis does not attempt to quantify the effects of past human actions by 
adding up all prior actions on an action-by-action basis. There are several reasons for not taking 
this approach. First, a catalog and analysis of all past actions would be impractical to compile and 
unduly costly to obtain. Current conditions have been impacted by innumerable actions over the 
last century (and beyond), and trying to isolate the individual actions that continue to have 
residual impacts would be nearly impossible. Second, providing the details of past actions on an 
individual basis would not be useful to predict the cumulative effects of the proposed action or 
alternatives. In fact, focusing on individual actions would be less accurate than looking at existing 
conditions, because there is limited information on the environmental impacts of individual past 
actions, and one cannot reasonably identify each and every action over the last century that has 
contributed to current conditions. Additionally, focusing on the impacts of past human actions 
runs the risk of ignoring the important residual effects of past natural events, which may 
contribute to cumulative effects just as much as human actions. By looking at current conditions, 
we are sure to capture all the residual effects of past human actions and natural events, regardless 
of which particular action or event contributed those effects. Third, public scoping for this project 
did not identify any public interest or need for detailed information on individual past actions. 
Finally, the Council on Environmental Quality issued an interpretive memorandum on June 24, 
2005, regarding analysis of past actions, which states, “agencies can conduct an adequate 
cumulative effects analysis by focusing on the current aggregate effects of past actions without 
delving into the historical details of individual past actions.” For these reasons, the analysis of 
past actions in this section is based on current environmental conditions (see figure 11). 

Climate Change Considerations 

Most climate change predictions for the Southwest anticipate a warmer and dryer climate 
regionally. A warmer and dryer future climate can be expected in the Warm Fire area, and some of 
these effects are presently being experienced with the drought conditions the region has 
experienced over the last 10 to 12 years. Drought conditions contributed to the intensity and large 
size of the Warm Fire. It is unknown if the present drought is temporary or a natural cycle versus 
a result of long-term climate change; however, tree vegetation responses are similar whatever the 
case.  
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Figure 11. Warm Fire recovery project cumulative effects 
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Vegetation Resources 
Management Direction - Laws, Regulation and Policy 

The forest plan made land allocations using management areas, each of which emphasizes a 
particular desired condition (DC). Forest plan standards and guidelines provide direction for 
achieving the DC. The project area includes two geographic areas. 

The following narratives summarize forest plan direction influencing the forest vegetation 
activities (salvage timber harvest and tree planting). 

Regionally Consistent Standards and Guidelines 

These standards and guidelines come from the forest plan (USDA Forest Service 2004a). They 
apply to the entire forest and regulate management with respect to Mexican spotted owl habitats, 
northern goshawk habitats, grazing management, and old growth. 

Mexican Spotted Owl 

Guidelines – Restricted Areas (Mixed Conifer) 

 Attempt to mimic natural disturbance patterns by incorporating natural variation, such as 
irregular tree spacing and various patch sizes into management prescriptions. 

 Allow natural gap processes to occur, thus producing horizontal variation in stand 
structure. 

 Retain substantive amounts of key habitat components:  snags 18 inches in diameter and 
larger, down logs over 12 inches midpoint diameter, hardwoods for retention, recruitment 
and replacement for large hardwoods. 

Note: Plan standard and guidelines pertaining to protected activity centers (PACs) were removed 
from this section since there are no PACs on the North Kaibab Ranger District. 

Ecosystem Management in Northern Goshawk Habitat 

Standards  

 Manage for uneven-age stand conditions for live trees and retain live reserve trees, snags, 
downed logs, and woody debris levels throughout woodland, ponderosa pine, mixed 
conifer and spruce-fir cover types. Manage for old age trees such that as much old forest 
structure as possible is sustained over time across the landscape. Sustain a mosaic of 
vegetation densities (overstory and understory), age classes and species composition 
across the landscape. Provide food and cover for goshawk prey. 

Guidelines – Vegetation Management 

 The distribution of VSS, tree density, and tree age are a product of site quality in the 
ecosystem management area. Use site quality to guide in the distribution of VSS, tree 
density and tree ages. Use site quality to identify and manage dispersal PFA and nest 
habitat at 2.0- to 2.5-mile spacing across the landscape.  
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 Snags are 18 inches or larger d.b.h and 30 feet or larger in height, downed logs are 12 
inches in diameter and at least 8 feet long, woody debris is 3 inches or larger on the forest 
floor. 

Management Area Direction  

Geographic Area 13: 36,041 acres of National Forest System lands in the project area.  

Standards 

 Implement resource operations and improvements which contribute to achievement of 
desired conditions and fulfillment of the Forest Service mission. 

Guidelines for Timber Resource Operations and Improvements 

 Salvage stands, or parts thereof, that are moderately or severely damaged by dwarf 
mistletoe, insects, fire, or windthrow using shelterwood or clearcutting with planting 
methods; restrict ORV use during stand re-establishment. 

Geographic Area 16: 3,069 acres of National Forest System lands in the project area. 

Management Direction for Timber Resources 

 Provide for environmental management of the timber resource with the objective of 
protecting or enhancing wildlife habitat and watershed values. 

Analysis Points 

Analysis points are elements of the analysis that are quantified to compare and evaluate the 
effects of each alternative. The following indicators are used to evaluate how well each 
contributes toward meeting the desired condition of forest vegetation in the project area. 

 Acres occupied by the appropriate native tree species as dictated by site conditions 
(elevation, aspect, soils, etc.). The measure used to quantify this is cover type. 

 Percent of the potentially forested acres that had a prefire mixed conifer, aspen and 
ponderosa pine cover types within the desired vegetative structural stages (VSS) 
described in the forest plan (USDA Forest Service 2004a). 

Methodology 

In order to compare the effects of alternatives on forest development over time, the establishment 
and growth of naturally occurring seedlings and planted seedlings are tracked into the future. As 
seedlings are established under the various burn severities and cover types, and because they add 
to overall stand composition and structure when combined with remaining live trees, stand 
development over time was modeled into the future to describe changes in cover type and 
structural stage. Monitoring and evaluation (USDA Forest Service 2008a) confirm these 
assumptions concerning vegetation recovery and logging effects made in designing this project. 
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Burn Severity Assumptions 

The acreage by mortality class was compiled for each stand within the WFR project area. A stand 
level overstory mortality rating was then assigned based on the percentage of each mortality class 
within the stand. The stand level overstory mortality ratings are as follows: 

 Low – Less than 30 percent mortality 
 Mixed – Greater than or equal to 30 percent and less than 75 percent mortality 
 High – Greater than or equal to 75 percent and less than 95 percent mortality 
 Very High – Greater than or equal to 95 percent mortality 

Mortality for each stand with stand exam data was then simulated in FVS based on these ratings 
and stand conditions were projected. For stands without data, forest conditions were extrapolated 
based on similar stands that did have data. 

Natural Regeneration Assumptions 

Accurate predictions of natural regeneration are difficult to make and must be based on a number 
of assumptions. Factors that affect natural regeneration are variable and unpredictable. For aspen, 
the number and condition of clones affects sprouting capability and sprout vigor. For conifers, the 
availability and abundance of seed in the canopy of fire-killed or injured trees would affect the 
resulting natural regeneration. Moisture conditions and microsite availability at the time of seed 
germination affects seedling establishment and growth. Germination percentage of the available 
seed is variable and affects seedling density. The timing and abundance of seed from future cone 
crops is variable. For example, Roccaforte et al. (2008) have found no conifer natural 
regeneration within two study areas within the Warm Fire, and forest monitoring observations 
(USDA Forest Service 2008a) found very sparse conifer natural regeneration on other fires that 
have burned on the Kaibab Plateau. 

However, reasonable assumptions can be made and are necessary in order to describe stand 
development over time, and to then compare the effects of each alternative. Table 12 illustrates 
the assumptions used for natural regeneration. 

Table 12.  Natural regeneration assumptions 

Mortality Year Species 
Natural 

Regeneration 
Trees per Acre 

Existing Condition for 
Conifers/Pre-fire Condition 

for Aspen 

2006 Aspen 150 >30 TPA, >5″ DBH 

2007 Ponderosa Pine 150 >30 TPA, >8″ DBH Low 

2007 White Fir 150 >30 TPA, >8″ DBH 

2006 Aspen 250 >10<50 TPA, >5″ DBH 

2006 Aspen 750 >50 TPA >5″ DBH 

2007 Ponderosa Pine 250 >30 TPA, >8″ DBH 

2007 White Fir 50 >15 TPA, >8″ DBH 

2012 Ponderosa Pine 100 >15 TPA, >8″ DBH 

Mixed 

2027 White Fir 50 >15 TPA, >8″ DBH 
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Natural Existing Condition for 
Mortality Year Species Regeneration Conifers/Pre-fire Condition 

Trees per Acre for Aspen 

2006 Aspen 350 >10<50 TPA, >5″ DBH 

2006 Aspen 1,000 >50 TPA, >5″ DBH High 

2012 Ponderosa Pine 50 >5 TPA, >8″ DBH 

2006 Aspen 250 >10<50 TPA, >5″ DBH 
Very High 

2006 Aspen 750 >50 TPA, >5″ DBH 

The existing (post-fire) condition is used for conifers because conifer natural regeneration depends on a green tree seed 
source; the prefire condition is used for aspen because the amount of aspen sprouting after disturbance depends on the 
amount of aspen stocking prior to a disturbance. 

Where salvage harvest is planned, natural regeneration is reduced by 20 percent to simulate the 
effect of equipment impact to natural regeneration that occurred prior to harvest. This is based on 
the assumption that logging equipment will potentially come in contact with up to 20 percent of a 
harvest unit, thus could potentially kill any natural regeneration it comes in contact with. This 
assumption is based on the design features included in the WFR project that are intended to 
reduce disturbance of recovering vegetation such as restricting skidders and other fuels treatment 
equipment to designated skid trails during non-winter harvest and fuels reduction activities, using 
existing skid trails where available, and limiting the operation of equipment to a single pass (entry 
and exit) to any area that is not located on a designated skid trail. Aspen clones are anticipated to 
resprout readily, while conifer regeneration may be slower to respond after damage, especially in 
areas away from seed sources. 

Planting Assumptions 

All proposed planting in salvage harvest units will be completed within 5 years after harvest, 
regardless of proximity to potential natural seed source. Planting stock availability, nursery 
failures, poor initial seedling survival, unexpected natural regeneration success, unexpected 
animal damage, and poor soil moisture and salvage harvest delays could extend the time required 
to accomplish the proposed planting. This is to promote prompt, vigorous recovery of appropriate 
forest cover.  

The intent is to reforest these sites approximating historical stocking levels and species 
composition. Seedlings will be planted in groups with irregular spacing between each group after 
salvage operations are completed. The planting pattern will be based on the prefire stand structure 
with groups being concentrated adjacent to where legacy trees existed before the fire. The number 
of trees per planting was simulated based on the number of 21-inch trees that existed in the stand 
prior to the Warm Fire. It was then assumed that planting 6 trees per acre for each 21-inch tree 
would adequately approximate historical stocking. It was also assumed a minimum of 30 trees per 
acre would be planted. The range of planting intensity simulated was 30 to 160 trees per acre. We 
assume a 20 percent mortality rate in these planted seedlings over the first 5 growing seasons. 
Field examinations will be conducted after salvage operations to determine the required number 
of seedlings needed and the appropriate mix of species for the final silvicultural prescription. 

Outside of harvest units, other areas where the soil inventory indicates a moderate to high 
potential for planting success are planned for planting, including some areas within the pinyon-
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juniper areas. This includes snag corridors that are adjacent to salvage units and other areas that 
supported forest vegetation types prior to the fire. This analysis provides a coarse scale 
assessment of the location and acreage of the planned planting areas. Additional sites may also be 
planted with conifers in the future as needed, based on field reviews of site-specific vegetation 
recovery, an assessment of progress toward desired forested conditions, and the potential for 
planting success. It is assumed that any additional planting sites would experience similar cover 
type and structural stage development as discussed in this analysis. 

Projecting tree and stand growth into the future is modeled using the Forest Vegetation Simulator 
(FVS), calibrated variant for the Southwestern Region. Stand development over time was 
modeled using existing stand conditions, as provided by site-specific stand exam data collected 
prior to the fire from 1985 through 2005, and with the natural regeneration and planting 
assumptions discussed above. Salvage functions are included as well so that estimates of future 
fuels, snags, and structural stages are based on realistic conditions. Growth projections do not 
necessarily predict the actual growth that will occur because the model cannot predict all factors 
that affect stand and tree growth. Model results are used to highlight relative differences, not 
absolute conditions. No future activities or fires are included in growth simulations, but periodic 
establishment of natural regeneration is modeled. 

The planting levels and patterns respond to anticipated climate change of a warmer and dryer 
climate. Mimicking the historically less dense tree numbers and the grouped stand structure will 
create future forest stands that are at stand densities and of a structural arrangement such that they 
will be resilient under a variety of potential future climates. Lower densities are more likely to 
survive future drought stress, fire, and insect and disease problems. 

Analysis Area for Direct and Indirect Effects 

Direct and indirect effects discussions are limited to the Warm Fire Recovery project area. They 
will focus on the acreage established in appropriate forest cover. Indicators used are cover type 
and vegetative structural stage (VSS). (See wildlife discussion for old growth and goshawk 
habitat discussions.) 

Cumulative Effects Analysis  

A review of past, present and future activities concluded that:  

1. Past timber sale activities are included in the forest data that was used in this analysis 
and, therefore, are included in summaries of effects. 

2. Given management constraints and forest plan direction, grazing allotments and their 
management have no effect directly or indirectly on forest regeneration or structural stage 
development and, therefore, do not contribute to cumulative effects. 

3. The conditions created from past wildfires are included in the stand database, and were 
considered in analyzing direct, indirect and cumulative effects. 

4. Other past activities, present and ongoing activities and foreseeable future activities are 
not considered to have direct or indirect effects on forest vegetation within the WFR 
project area, and are not considered in cumulative effects. The proposed salvage areas 
include removal of dead material within stands of trees killed by the fire. These areas are 
considered in the grass forb structural stage (VSS 1). 
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The Warm Fire hazard tree removal (USDA Forest Service 2007a) and the Warm Fire 
reforestation activities (USDA Forest Service 2007d), planned under separate decisions, included 
hazard tree removal activities along highways and forest system roads and trails and reforestation 
within the WFR project area will have a direct effect on the project area and are included in the 
simulations for analysis of future species composition and vegetative structural stages. 

Incomplete Information 

Approximately 16 percent of the stands in the project area that supported forested cover types 
prior to the fire do not have site-specific prefire stand examination inventories. In order to 
proceed with analysis, a similar neighbor extrapolation process was used to fill information gaps 
although it was not used to determine specific features on an individual stand basis. Structural 
stage development over time (after the fire, but including reforestation) was simulated using the 
FVS stand growth model. 

Forest Vegetation Conditions 

The following section will discuss forest vegetation within the Warm Fire Recovery (WFR) 
project area in terms of species composition (cover type) and structure (vegetative structural 
stage) in the context of historic, pre-fire and post-fire conditions.  

Cover Types 

Cover types are named for the tree species presently dominant, using canopy cover as the 
measure of dominance. In the case of mixed conifer, several cover types have been lumped 
together into a single cover type grouping and codominance is not necessarily implied. The 
following is a description of the forested cover types that occur within the WFR project area. 

Pinyon-Juniper (PJ) 

Pinyon and juniper woodlands occur at elevations less than 7,200 feet generally on steep south-
facing slopes in the higher elevations and on alluvial bottoms in lower elevations. Pinyon pine 
and Utah juniper are the dominant tree species with lesser amounts of Rocky Mountain juniper 
and one seed juniper. Shrub form Gambel oak is regenerating as ground cover on upland 
landforms, canyon drainages, and on alluvial fans. New Mexico locust is also present. The 
pinyon-juniper areas are the driest vegetation cover type in the WFR project area. This lack of 
moisture results in slower growth rates and slower regeneration following disturbance. 

Ponderosa Pine (PP) 

Ponderosa pine occurs from 7,220 to 8,040 feet and is typically bounded at upper elevations by 
mixed conifer forest and at lower elevations by grassland, pinyon-juniper forest, or chaparral. 
Extensive intergrading of species may occur at ecotone boundaries along gradients of slope, 
elevation, aspect and moisture. Ponderosa pine dominates the overstory with Douglas-fir and 
white fir often regenerating in the understory on undisturbed sites.  

Mixed Conifer (MC) 

The dry mixed conifer cover type is found at elevations between 8,000 and 8,700 feet on the 
Kaibab Plateau between the ponderosa pine and spruce-fir cover types. It is composed of the 
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white fir, subalpine fir, Douglas-fir and blue spruce cover types. The spruce fir cover type is a 
mix of Engelmann spruce, ponderosa pine, white fir and blue spruce above 8,700 feet. 

Aspen (QA) 

Quaking aspen is considered a relatively short lived, shade intolerant, disturbance dependent 
species, which is perpetuated on sites where fire, disease, avalanche, or other stand-replacing 
events are active (Bartos 2001). Aspen occurs as an early seral species in both the ponderosa pine 
and mixed conifer cover types and is considered an important successional community in these 
types. Where aspen occurs as the dominant overstory species, it exists as dense colonial stands 
interspersed with young and mature ponderosa pine and minor amounts of blue spruce, Douglas-
fir and white fir. Dense aspen stands occupy the transition zones between upland conifer forests 
and meadows. 

Vegetative Structural Stage Coding 

Vegetative structural stage (VSS) portrays forest successional pathways, which includes the 
canopy cover and canopy layer. VSS is based on the tree size class with the highest square foot of 
basal area. Basal area includes all species. Table 13 describes the VSS coding. (See wildlife 
discussion for old growth and goshawk habitat discussions.)  

Table 13.  VSS descriptions 

VSS 
Successional Stage 

(d.b.h. in inches) 
Canopy Cover Stories 

1 Grass-forb/shrub (Nonstocked,  
0 to 1″) 

Less than 10% tree canopy N/A 

2 Seedling/sapling (1″ to 5″) A – Open (10-39%) 
B – Moderately Closed (40-59%) 
C – Closed (60%+) 

N/A 

3 Young forest (5″ to 12″) A – Open (10-39%) 
B – Moderately Closed (40-59%) 
C – Closed (60%+) 

SS – Single Story 
MS – Multiple Storied 

4 Mid-aged forest (12″ to 18″) A – Open (10-39%) 
B – Moderately Closed (40-59%) 
C – Closed (60%+) 

SS – Single Story 
MS – Multiple Storied 

5 Mature forest (18″ to 24″) A – Open (10-39%) 
B – Moderately Closed (40-59%) 
C – Closed (60%+) 

SS – Single Story 
MS – Multiple Storied 

6 Old-growth (24″+) A – Open (10-39%) 
B – Moderately Closed (40-59%) 
C – Closed (60%+) 

SS – Single Story 
MS – Multiple Storied 

For example: 4BMS is a mid-aged, multiple storied stand with between 40 and 59 percent canopy cover. 

Analysis Area 

The analysis area for forest vegetation includes all National Forest System lands contained within 
the part of the Warm Fire perimeter that was managed under a wildfire suppression strategy. This 
analysis area includes approximately 39,112 acres of National Forest System lands. 
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Affected environment is defined as that portion of the Warm Fire project area that could 
potentially be affected by the alternatives under consideration (CEQ 1992). For forest vegetation, 
the affected environment was defined using two activities from the proposed action: salvage 
timber harvest and tree planting. Table 14 summarizes the Warm Fire affected environment for 
forest vegetation. 

Table 14.  Forest vegetation acres for the Warm Fire analysis area 

Warm Fire Project Area Acres 

Total NFS lands within the Warm Fire project area 39,112 

Minus nonforested and nonvegetated lands -1,340 

Total forested or potentially forested lands within the Warm Fire project area 37,772 

Salvage 

Minus forest land in inventoried roadless area -5,726 

Minus forest land with low and mixed low mortality -12,005 

Forest land considered for salvage 20,041 

Minus forest land not selected for salvage harvest (e.g., due to steep slopes or lack of salvage material) -10,927 

Forest land included in the salvage proposed action (alternative 2) 9,114 

Minus proposed action located on severe hazard soils or not strategic to fuels reduction. -3,358 

Forest land included in alternative 3 5,756 

Forest land included in the salvage proposed action (alternative 2) 9,114 

Minus proposed action located in designated MSO habitat or inoperable due to MSO designation -3,573 

Forest land included in alternative 4 5,541 

Reforestation 

Minus forest land with low and mixed low mortality -12,005 

Forest land considered for reforestation 25,767 

Minus forest land predicted to have adequate aspen natural regeneration -4,800 

Minus forest land with a low probability of regeneration success -10,989 

Forest land included in the planting proposed action 9,978 

Historic Conditions 

Historic refers to forest conditions prior to European settlement influence on ecological processes 
that shaped those conditions. Frequent low-intensity fire is the primary natural disturbance 
process that has been excluded since presettlement times due to fire suppression activities.  

Fire Regimes 

A fire regime is a description of the role fire plays in an ecosystem, based on characteristics of the 
disturbance, the dominant or potential vegetation being described, or the fire severity as it affects 
dominant vegetation (Agee 1993). Fire regimes are based on fire occurrence and behavior prior to 
European settlement and described with characteristics of frequency, seasonality, intensity, 
duration and size.  
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The three major cover types within the WFR project area are supported by varying fire regimes 
based on their geographic location, edaphic factors, and climatic factors. Fire regimes in the 
project area range from high frequency, low intensity in ponderosa pine, to mixed severity in the 
mixed conifer and pinyon-juniper. Generally, in low severity fire regimes, most trees survive a 
disturbance, while in high severity fire regimes, most trees are killed. A wildland fire disturbance 
that produces both low and high severity effects is called a mixed severity fire regime (Fulé et al. 
2003a). 

Historic Fire Regimes by Vegetation Type 

Refer to the “Fire Risk and Fuels” section of this chapter for a full description of historic fire 
regimes by cover type. 

Pre-Warm Fire Forest Vegetation Conditions 

Changes to Fire Regimes after European Settlement 

Prior to 1880, forest lands in the Grand Canyon area underwent repeated burns by large fires 
characterized by low severities and high fire frequencies, with fire sizes prior to European 
settlement reaching at least hundreds of hectares (Fulé et al. 2003a, 2003b). An abrupt disruption 
of the historic fire regime began with the arrival of Mormon settlers in the 1850s. Extensive 
livestock grazing commenced by the 1880s and in 1887 there were 200,000 sheep and 20,000 
cows documented on the Kaibab Plateau. Large deer herds were blamed for overgrazing in the 
1920s, 1930s and 1950s. Fire suppression started in the early 20th century (White and VanKat 
1993). Most of the rim country experienced fire exclusion after 1879 with modern fire-free 
intervals about 5.5 times longer than historic at the two sites that Fulé et al. (2003b) studied. 

Prefire Pinyon-Juniper (PJ) Composition and Structure 

Woodland cover and stand densities have increased throughout the West over the last century. The 
increasing range of the pinyon-juniper woodlands has been attributed to a variety of factors, 
including grazing, lack of fire, and favorable climatic conditions.  

Present day, dense pinyon-juniper stands are known to experience crown fires when high winds 
and low relative humidity occurs (Brown et al. 2000). 

Prefire Ponderosa Pine (PP) Composition and Structure 

Fire exclusion since the late 1800s has resulted in loss of the key ecosystem disturbance process 
from ponderosa pine forests. The rapid onset of fire suppression and domestic livestock grazing 
brought an abrupt cessation to this surface fire regime (Savage and Mast 2005). The results may 
be seen in denser forests, reduced understory species composition and plant cover, and higher 
accumulation of litter and duff on the forest floor (Gildar and Fulé 2004). Gildar and Fulé (2004) 
also found, when measuring burned and unburned sites in ponderosa pine forests in the Grand 
Canyon National Park, that tree density, forest floor vegetation, and coarse woody debris were 
significantly higher at the site that had not burned for at least 120 years.  

Low intensity and frequent surface fires have been replaced with high intensity and infrequent 
crown fires. Areas that have not burned yet have a higher density of trees, especially of the 
smaller size class and younger age class (Allen et al. 2002; Covington and Moore 1994a; Dahms 
and Geils 1997).  
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Prefire Mixed Conifer (MC) Composition and Structure 

The elimination of fire disturbance has resulted in more homogenous mixed conifer forests, with 
greater numbers of smaller, fire susceptible trees (Fulé et al. 2003a, 2004; Smith and Schussman 
2006; White and VanKat 1993). The increase in young, fire intolerant trees such as spruce and fir 
now means greater vertical and horizontal fuel continuity when combined with dead fuel loading. 
This change in the fuel profile to an increase in ladder and crown fuels provides for a change in 
the historic fire regime from high frequency/mixed severity to infrequent/high severity.  

In a study in south central Utah on the Paunsaugunt Plateau, Jenkins et al. 1998, state that the 
altered stand composition in favor of white fir and Douglas-fir observed since European influence 
could not have occurred with frequent, low-intensity fire. The reduction in surface fire is noted as 
altering community type structure and reducing the area occupied by aspen and ponderosa pine. 
They note the change in vegetation composition and structure has brought about a change in fuel 
loading and subsequently changed from a timber-grass understory fuel model to a closed timber-
litter or timber-litter and understory fuel model. 

Most of the mixed conifer type within the Warm Fire area was likely open ponderosa pine or dry 
mixed conifer habitat before human influences changed forest structure and composition. Moist, 
mixed conifer forests were largely limited to the highest elevations on the Kaibab Plateau 
(currently mapped as spruce-fir forest) and steep, north-facing slopes, creating pockets and 
stringers of mesic habitat within drier forest (Lang and Stewart 1910). In terms of fire ecology, 
dry mixed conifer functions similar to ponderosa pine habitat (Fulé et al. 2003a). A century of 
excluding frequent fire return intervals has allowed mesic, fire-intolerant species to migrate to 
lower altitudes (Fulé et al. 2003a; Cocke et al. 2005). 

Prefire Aspen (QA) Composition and Structure 

There is widespread concern over aspen decline in the West (Romme et al. 2001, Sheppard et al. 
2001). Several factors have been hypothesized as causal agents in the decline of aspen, including 
fire exclusion.  

Aspen stands are becoming denser and dominated by conifer species (Fulé et al. 2003a; Cocke et 
al. 2005). Without fire, the ability for aspen to regenerate is reduced, leading to further declines of 
aspen forests. The larger, relatively homogeneous stands of aspen that can develop on the North 
Kaibab Ranger District are unique for the Kaibab National Forest and of high value to an array of 
wildlife species. 

Warm Fire Vegetation  
Conditions – Comparison Between Historic and Prefire 

A generalized comparison of species composition and VSS between historic and prefire 
conditions illustrates how excluding fire as a disturbance process has affected forest composition 
and structure. Table 15 displays these concepts. 
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Affected Environment 

Post-Warm Fire Vegetation Condition 

Fire Effects to Vegetation 

Refer to the “Fire Risk and Fuels” section of this chapter for a complete description of fuel 
conditions and vegetation mortality. Table 16 displays the percent of each cover type in each 
mortality class.  

Species Composition – Cover Type 

An assessment of post-fire (current) cover types indicates that 50 percent of the potentially 
forested acres (potentially forested acres are those that had a forested cover type prior to the 
Warm Fire) in the WFR project area are in a completely non-stocked condition with an additional 
18 percent considered non-stocked but with a 1 to 9 percent tree canopy cover. Of the remaining 
32 percent, approximately 27 percent are in the ponderosa pine cover type, 3 percent aspen, 2 
percent mixed conifer and less than 1 percent pinyon-juniper. Figure 12 displays the acres and 
percent of potentially forested acres by cover type. (See wildlife discussions for old growth and 
northern goshawk habitat discussions.) 

Table 15.  Comparison of historic and prefire vegetation conditions 

Species 
Composition 

Major Vegetative  
Structural Stages 

Prefire 
Cover 
Type 
(CT) 

Historic Fire Regime 

Historic Prefire 
Historic 

VSS VSS 
Percent 
of CT 

PJ High Frequency, Fire 
Maintained, Open Grassland 
Savannas; Mixed Surface and 
Crown Fires in Denser Stands.  

GRASS 
pinyon 
juniper 

grass 
PINYON 
JUNIPER 

1 
3ASS 
4ASS 
5ASS 

4AMS 
4BMS 
5CMS 

24% 
29% 
24% 

PP High Frequency/Low Intensity PP 
df 
wf 
qa 

PP 
DF 
WF 
qa 

5AMS 
6AMS 

3AMS 
3CMS 
4BMS 
4CMS 
5BMS 
5CMS 
6CMS 

8% 
9% 

12% 
15% 
9% 

12% 
8% 

MC Mixed – Small Infrequent High 
Intensity with Widespread More 
Frequent/Low Intensity 

PP 
DF 
wf 
bs 

QA 

pp 
DF 
WF 
bs 
qa 

5AMS 
6AMS 

1 
2B 

3BSS 
4BSS 

3BMS 
4BMS 
4CMS 
5BMS 

10% 
28% 
12% 
10% 

QA Determined by Adjacent Forest 
– For the WFR Project Area It Is 
the PP or MC Fire Regime 

pp 
DF 
WF 
BS 
QA 

pp 
DF 
WF 
BS 
QA 

3CSS 
4CSS 
5BMS 

3CMS 
4BMS 
4CMS 
4CSS 
6CMS 

15% 
14% 
28% 
6% 
6% 

Historic species composition and VSS are inferred from descriptions in the literature cited. Species Composition – 
Capital letters indicate dominance or co-dominance; Lower case letters indicate present but subordinate. Prefire VSS 
data derived from Warm Fire Recovery database. 
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Table 16.  Percent of cover type within each mortality class 

Mortality Class 
Cover Type 

Low Mixed-Low Mixed-High High 

Pinyon-Juniper  3% 4% 12% 81% 

Ponderosa Pine  23% 18% 12% 47% 

Mixed Conifer  8% 7% 7% 78% 

Aspen  15% 18% 15% 52% 

Source – Warm Fire Assessment 

Forest Structure - Vegetative Structural Stages 

Approximately 67 percent of the potentially forested acres (potentially forested acres are those 
that had a forested cover type prior to the Warm Fire) are in the grass/forb shrub successional 
stage, which means they have less than 10 percent tree canopy cover. The remaining 32 percent of 
the forested acres within the WFR project have 10 percent or greater tree canopy cover (see figure 
12). The approximate percent in each successional stage is: less than 1 percent in the 
seedling/sapling stage; 6 percent in the young forest stage; 9 percent in the mid-aged forest stage; 
8 percent in the mature forest stage; 9 percent in the old-growth stage (see figure 13). Thirteen 
percent of the stands have 10 to 39 percent canopy cover with 19 percent having 40 percent or 
greater canopy cover while 27 percent are multistoried and 5 percent are single storied. 

Figure 12.  Current acres of cover type and percent of potentially 
forested acres 

Current Cover Type in Project Area

Pinyon-Juniper
1%

Ponderosa Pine
27%

Non-stocked w/1-9% 
tree canopy cover

18%

Mixed Conifer
2%

Aspen
3%

Non-stocked w/0% 
tree canopy cover

49%
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Figure 13.  Current acres and percent of potentially forested acres 
for each VSS successional stage in the WFR project area 

 

Table 17.  Current acres and percent of potentially forested acres 
for each VSS category in the WFR project area 

VSS Acres 
Percent of Potentially 

Forested Acres 

1 25,580 67% 

2A 191 <1% 

2B 54 <1% 

2C 0 0% 

3AMS 608 2% 

3BMS 600 2% 

3CMS 548 1% 

3ASS 237 <1% 

3BSS 48 <1% 

3CSS 146 <1% 

4AMS 579 2% 

4BMS 1,199 3% 

4CMS 655 2% 

4ASS 710 2% 

4BSS 39 <1% 

4CSS 33 <1% 

5AMS 994 3% 

5BMS 1,152 3% 

Current VSS in the Project Area

Grass-forb/shrub 
(nonstocked) - 1

67%

Seedling/sapling - 2
1%

Young Forest - 3
6%

Mid-aged Forest - 4
9%

Mature Forest - 5
8%

Old Growth - 6
9%
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Percent of Potentially 
VSS Acres 

Forested Acres 

5CMS 512 1% 

5ASS 261 <1% 

5BSS 31 <1% 

5CSS 16 <1% 

6AMS 1,320 3% 

6BMS 1,197 3% 

6CMS 797 2% 

6ASS 264 <1% 

6BSS 1 0% 

6CSS 0 0% 

Potentially forested acres are those that had a forested cover type prior to the Warm Fire. 

Environmental Consequences 

Vegetation Response to Fire Common to All Alternatives for Untreated Areas 

The post-fire vegetative response and composition depends on several factors including fire 
severity, prefire vegetation, and species adaptations to fire (Brown et al. 2003). The following is a 
discussion of how fire affects the major tree species and potential successional pathways for each 
of the cover types within the WFR project area. 

Pinyon-Juniper 

Pinyon pine and juniper trees are easily killed by fire. Both species have low fire resistance from 
seedling to maturity based on bark thickness and inability to regenerate easily after disturbance 
(Brown et al. 2000). A possible pathway of re-establishment from a post-crown fire pinyon-
juniper stand to pinyon-juniper woodland may take up to 300 years and would potentially 
progress through the following successional stages (Brown et al. 2000): 

1. Skeleton forest/bare ground 
2. Annual stage 
3. Perennial grass/forb stage 
4. Shrub stage 
5. Shrub open tree 
6. Climax woodland 

Pinyon-juniper stands in the Warm Fire area experienced mostly high intensity fire behavior and 
subsequent high severity effects, resulting in high levels of overstory mortality. Much of this 
prefire cover type of pinyon-juniper is now at the skeleton forest/bare ground stage, and will 
progress to the next stage based on the available grass/forb seed source and presence of sprouting 
shrub species such as Gambel oak. In pinyon-juniper areas experiencing less than high severity 
effects, the climax woodland stage still exists or the stands have been moved back to the shrub 
open tree stage. Some stands typed as pinyon-juniper at the higher elevations, are proposed for 
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conifer planting where ponderosa pine or mixed conifers were components of the stands prior to 
the fire, and where seed sources are currently lacking. 

Ponderosa Pine 

Savage and Mast (2005) studied multiple ponderosa pine sites that had experienced stand-
replacing crown fire in the late 20th century. 

Although the effects of large, stand-replacing wildfires are variable, several fires have led to long-
term changes from forested systems. They identified three general pathways of vegetation 
response following fire. Pathways of vegetation response are: 

 Ponderosa pine—crown fire to dense ponderosa pine regeneration 

 Ponderosa pine—crown fire to shrub fields, Gambel oak, manzanita 

 Ponderosa pine—crown fire to grass 

They suggest that these alternative states after crown fire could be perpetuated by a fire regime 
favoring these compositions and structures, self-perpetuating themselves through stand-
replacement disturbances.  

They also state post-crown fire forests of high density ponderosa pine seedlings may be just as 
vulnerable to stand-replacing fires as those already considered at high risk (Savage and Mast 
2005). 

In the low and mixed-low fire severity sites on the Warm Fire in ponderosa pine sites, ponderosa 
pine seedlings were evident on the forest floor by August and September 2006. The ability of 
ponderosa pine to regenerate these sites and more severely burned sites will depend on surviving 
seed trees, competition from sprouting species, such as oak and aspen, as well as moisture 
conditions necessary to the seedlings survival. 

Aspen 

Quaking aspen (Populus tremuloides) is very competitive on burned sites. It often dominates a 
site after fire even where it was barely noticeable as a component of the prefire vegetation. Aspen 
has adapted to fire in many ways, including easy top-kill by fire so root systems can send up a 
profusion of sprouts, and rapidly growing sprouts that extract the needed water, nutrients and 
photosynthate from the post-fire extant root system (USDA Forest Service 2006a). 

Aspen root suckering is affected by depth and diameter of parent roots. A study in Utah by Schier 
and Campbell found that over 90 percent of aspen sprouts following fire came from within 4.7 
inches of the soil surface. On a Utah burn site, high severity fires appeared to increase the depth 
at which sprouts originated (USDA Forest Service 2006a). Moderate severity fire does not 
damage aspen roots. Severe fire may damage or kill shallow aspen roots, but deep roots are not 
damaged by fire and maintain the capacity to sprout (USDA Forest Service 2006a). Severe fire 
may result in fewer sprouts than moderate severity fires; however, since aspen is self-thinning, 
post-fire sprouting densities between moderate and severe fires achieve similar numbers several 
years after the fire (USDA Forest Service 2006a). Aspen is clearly evident and even abundant in 
the mixed-low, mixed-high, and high fire severity sites on the Warm Fire. 
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Douglas-fir 

From seedling to pole-sized, Douglas-fir (Pseudotsuga menziesii) has a low branching habit and 
thin bark make it very susceptible to fire damage. Crown scorch can kill Douglas-fir. The low 
branching habit encourages damage to the crown, which can outweigh the insulative nature of the 
bark. However, as they mature, the bark thickens and survival of moderately severe fires is 
possible (USDA Forest Service 2006a). 

The ability of Douglas-fir to re-establish following the Warm Fire will depend on a viable seed 
source and desirable growing conditions. Douglas-fir seed germinates and establishes best on 
bare mineral soils, conditions provided by fire disturbance. Douglas-fir seedlings need partial 
shade while they are very young, but once established, require full sunlight (USDA Forest Service 
2006a). Regeneration success of Douglas-fir on the Warm Fire will depend on available and 
surviving seed trees, good seed crops, and accessible bare mineral seedbeds. 

White Fir 

White fir (Abies concolor var. concolor) is highly susceptible to fire damage as a young tree due 
to its thin bark, resin blisters on the bole, and drooping lower branches. As a result, young trees 
are easily killed by even low intensity surface fires. As trees mature, the bark thickens and the 
older trees develop some degree of fire tolerance. Following fire, white fir re-establishes via 
wind-dispersed seed (USDA Forest Service 2006a). White fir is an aggressive shade-tolerant tree 
that is able to reproduce successfully in the understory of ponderosa pine, Douglas-fir, and aspen 
stands. 

Direct/Indirect Effects  

Alternative 1 – No Action 

Under the no action alternative, current management plans would continue in the project area. No 
timber salvage, tree planting, or fuels management activities as described in this document would 
be applied to accomplish project goals. Natural regeneration would occur as discussed above in 
the “Vegetation Response to Fire” section. Road maintenance and repair, trail maintenance and 
repair, BAER monitoring, evaluating previous plantation regeneration efforts, repairing range 
improvements, and hazard tree removal would continue. This alternative would allow the area to 
recover without management actions. 

Cover Types 

Cover types displayed in figures 14 and 17 are as follows: PJ = pinyon-juniper; PP = ponderosa 
pine; MC = mixed conifer; QA = quaking aspen; NS = non-stocked with 0 percent tree canopy 
closure; NS_S = non-stocked, with 1 to 9 percent tree canopy closure. 
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Figure 14.  Alternative 1 predicted percent of potentially forested acres by cover type (5, 
20, and 40 years from current) (Potentially forested acres are those that had a forested 
cover type prior to the Warm Fire) 

Under alternative 1, the PJ and MC cover types would remain stable over the next 40 years at less 
than 1 percent and 2 percent of the potentially forested acres respectively. These are areas that 
burned at a lower severity and experienced lower mortality of the overstory trees. 

There would be a slight increase in the PP cover type and a minor increase in the QA cover type 
over the next 40 years. The change in the PP cover type is due to surviving overstory trees and 
possibly some natural regeneration where seed sources are available which eventually develop 
greater than 10 percent canopy cover. The increase in the QA cover type is due to natural 
regeneration (sprouting) where larger aspen clones existed before the fire. Increases in the PP and 
QA cover types account for the reductions in the NS_S cover type (figure 14). 

The remainder of the potentially forested acres in the WFR project area (47 percent) would stay 
in a non-stocked condition for the 40-year analysis period and possibly for many years after. 
These areas experienced high mortality during the fire and have little, if any, seed source 
available and/or very little potential for substantial and contiguous aspen sprouting. Of the 
potentially forested acres in a non-stocked condition in 2047, 10 percent were in the PJ cover type 
and 37 percent were in the MC or PP cover types prior to the Warm Fire (figure 15). 
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Figure 15.  Alternative 1 predicted percent of potentially forested acres by VSS – current 
and 5, 20, and 40 years out (Potentially forested acres are those that had a forested cover 
type prior to the Warm Fire) 

All of the non-stocked acres that were previously in the PJ cover type and some that were in the 
MC and PP cover types have experienced a change in site conditions due to burn severity that 
make regeneration difficult. At a minimum, this alternative does not meet the desired conditions 
of a forested landscape occupied by the appropriate native tree species as dictated by site 
conditions (elevation, aspect, soils, etc.) on those acres that previously had MC or PP cover types 
and have moderate to high potential of regeneration success through planting. 

Vegetative Structural Stage 

Under the no action alternative, there would be progress from dominance by the early VSS 
successional stages (1 and 2) trending toward more presence of the later VSS successional stages 
within the WFR project area (figure 16). Approximately 21 percent of the current VSS 1 acres 
would advance from the grass-forb/shrub stage to a stocked condition having greater than 10 
percent tree canopy cover over the next 40 years. It is estimated by the year 2047, 47 percent of 
the project area would remain in the grass-forb/shrub stage. The seedling/sapling stage shows a 
marked increase over the next 40 years due mostly to the development of aspen natural 
regeneration. By 2047, the percentage in this VSS class would be approximately 16 percent. 

The other stages would experience some fluctuations with an overall increase of 5 percent from 
current in 2047; VSS 3-5, 3 increase 5 percent, 4 decrease 4 percent, 5 decrease 1 percent. The 
old-growth stage (VSS 6) shows a steady increase over the next 40 years and would be 
approximately 17 percent of the potentially forested acres by 2047. 
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Figure 16.  Alternative 1 predicted percent of prefire MC, QA and PP cover type acres by 
VSS – current and 5, 20, and 40 years out 

Under the no action alternative, there would be slight progress toward the VSS successional stage 
desired condition for the stands that had a prefire MC, QA and PP cover type within the WFR 
project area (figure 14), but by the end of the 40-year analysis period, it is estimated that VSS 1 
would experience a decrease of 24 percent from 65 percent currently to 41 percent in 2047. This 
represents 31 percent above the desired 10 percent. VSS 2 shows more fluctuation over the next 
40 years and would remain approximately 8 percent above desired by 2047. The presence of the 
four later VSS classes (3 to 6) shows a combined increase of 6 percent over the next 40 years but 
still falls short of the desired 20 percent in each stage. The old-growth stage (VSS 6) is very close 
to desired by 2047 at 19 percent. 

The Action Alternatives (Alternatives 2, 3 and 4) 

Salvage harvest would have no effect on cover type or vegetative structural stage because it is 
removing non-seed source dead trees within current grass-forb structural stage areas. Harvest 
equipment will have an effect on aspen natural regeneration, but it is not anticipated the mortality 
experienced by aspen sprouts would be over 20 percent, which is not enough to have a negative 
effect on natural regeneration. Planting of conifers and natural regeneration of aspen would have 
an effect on cover types and structural stages. Both the planting activities and projected natural 
regeneration are the same in all action alternatives, therefore, direct and indirect effects will be 
discussed for all the action alternatives together. Although alternatives 3 and 4 include planting 
without salvage harvesting, reforestation is not anticipated to differ from alternative 2 in the long-
term due to lack of seed sources and vegetative competition (e.g., from grasses). 
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Under the action alternatives (alternatives 2, 3, 4) salvage of fire-killed trees with no green 
needles, tree planting, and fuels treatments would be implemented to progress toward desired 
conditions for the WFR project area. Natural regeneration would occur as discussed above in the 
“Vegetation Response to Fire” section. Current management plans would continue in the project 
area. Road maintenance and repair, trail maintenance and repair, BAER monitoring, evaluating 
previous plantation regeneration efforts, repairing range improvements and hazard tree removal 
would continue. 

Table 18.  Warm Fire Recovery project action alternative description 

Regeneration Acres 
Alt. Description 

Salvage 
Acres 

Approx. MMBF 
Gross Volume 

Removal Planting Natural 

2 Proposed action  9,114 73.4 9,978 4,800 

3 The operation of equipment on soils 
identified with severe erosion hazard shall 
be restricted when soil conditions are such 
that accelerated soil erosion, excessive 
soil surface displacement, or excessive 
compaction would occur.  

5,756 52.8 9,978 4,800 

4 Salvage harvest would not occur in stands 
designated as Mexican spotted owl 
habitat. 

5,541 42.0 9,978 4,800 

 

Cover Types 

Under all of the action alternatives, the PJ and MC cover types would remain stable over the next 
40 years at less than 1 percent and 2 percent of the potentially forested acres respectively. These 
are areas that burned at a lower severity and experienced lower mortality of the overstory trees. 

There would be a 9 percent increase in PP cover type and a 5 percent increase in QA cover type 
over the next 40 years. The change in the PP cover type is due to surviving overstory trees and 
possibly some natural regeneration where seed sources are available which eventually develop 
greater than 10 percent canopy cover. The change in the PP cover type is also a result of the 
seedling growth in the planted stands. Once established, ponderosa pine overstory will provide 
microsites favoring establishment of mixed conifer species. Planting of mixed conifer and 
ponderosa pine will ensure the resiliency of the habitat by establishing a trajectory back to 
coniferous forest. The increase in the QA cover type is due to natural regeneration (sprouting) 
where larger aspen clones existed before the fire. Increases in the PP and QA cover types account 
for reductions in the NS_S cover type (figure 17). 

The 19 percent remaining in the NS_S cover type in 2047 are planted stands that have not 
developed 10 percent or greater canopy cover. These stands would not be considered stocked at 
that time due to the lower planting intensity (planted with fewer trees) but would eventually 
develop 10 percent or greater canopy cover. They would be considered stocked with a PP cover 
type at that time. 
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Figure 17.  Predicted percent of potentially forested acres by cover type—5, 20 and 40 
years from current—action alternatives 

The reduction from current in the NS cover type is due to the planted acres shifting to the NS_S 
cover type. The remainder of potentially forested acres in the WFR project area (21 percent) 
would stay in a non-stocked condition for the 40-year analysis period and possibly for many years 
after. These are areas that experienced high mortality during the fire and have little, if any, seed 
source available and/or very little potential for substantial and contiguous aspen sprouting. Of the 
potentially forested acres in a non-stocked condition in 2047, 10 percent were in the PJ cover type 
and 11 percent were in the MC, QA or PP cover types prior to the Warm Fire. All of the non-
stocked acres previously in the MC, PJ, or PP cover types experienced a change in site conditions 
due to burn severity that make regeneration difficult. All action alternatives would meet the 
desired conditions of a forested landscape occupied by the appropriate native tree species as 
dictated by site conditions (elevation, aspect, soils, etc.) (figure 17). 
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Figure 18.  Predicted percent of potentially-forested acres by VSS - 5, 20 and 40 years from 
current – action alternatives 

Vegetative Structural Stages  

Under the action alternatives, there would be progress from dominance by the early VSS 
successional stages (1 and 2) trending toward more presence of the later VSS successional stages 
within the WFR project area (figure 18). Approximately 28 percent of the current VSS 1 acres 
would advance from the grass-forb/shrub stage to a stocked condition having greater than 10 
percent tree canopy cover over the next 40 years. It is estimated that by the year 2047, 40 percent 
of the project area would remain in the grass-forb/shrub stage. The seedling/sapling and young 
forest stages show a marked increase over the next 40 years due mostly to the development of 
aspen natural regeneration and planted stands. By 2047, the combined percentage in these VSS 
classes would be approximately 32 percent. The VSS 4, 5 and 6 stages would experience some 
fluctuations with an overall increase of 2 percent from current in 2047.  

The old-growth stage (VSS 6) shows a steady increase over the next 40 years and would be 
approximately 17 percent of the potentially forested acres by 2047. 

Under the three action alternatives, there would be fair progress toward the VSS successional 
stage desired condition for the stands that had a prefire MC, QA and PP cover type within the 
WFR project area (figure 19). By the end of the 40-year analysis period, it is estimated that VSS 1 
(grass/forb shrub non-stocked) would decrease by 32 percent; from 65 percent currently to 33 
percent in 2047. This represents 23 percent above the desired 10 percent. VSS 2 
(seedling/sapling) shows more fluctuation over the next 40 years and would remain 
approximately 8 percent above desired by 2047. The presence of the four later VSS classes (3–
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young forest, 4–mid-aged forest, 5–mature forest, and 6–old growth) shows a combined increase 
of 14 percent over the next 40 years but still falls short of the desired 20 percent in each stage. 
The young forest (VSS3) and old-growth stages (VSS6) are very close to desired by 2047 with 18 
percent and 19 percent respectively. 
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Figure 19.  Predicted percent of prefire MC, QA and PP cover type acres by VSS—current 
and 5, 20 and 40 years from current—action alternatives 

Cumulative Effects  
The cumulative effects assessment area for the vegetation resource is the Warm Fire Recovery 
project area and approximately 150 feet outside that boundary where seed sources can potentially 
provide seed for natural regeneration within the project area. Effects outside this area do not 
notably influence vegetative structural stage or cover type within the area. The timeframe 
considered is approximately 10 years in the future, at which time the majority of post-fire 
activities would be completed and the vegetation response to the fire would stabilize. 

A review of past, present and future activities concluded that: 

1. Past timber sale activities are included in the forest's data that was used in this analysis 
and, therefore, included in summaries of effects. 

2. Grazing allotments and their management have no effect directly or indirectly on forest 
regeneration or structural stage development, given management constraints and forest 
plan direction (excluding livestock grazing for at least two growing seasons) and, 
therefore, have no cumulative effect. 
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3. The condition of past wildfire sites are included in the stand database and were 
considered in analyzing direct, indirect and cumulative effects. 

4. Other past, present and ongoing activities, foreseeable future activities, are not considered 
to have direct or indirect effects on forest vegetation since they occur outside the areas 
that may be affected by project activities and are not considered in cumulative effects. 

5. Other foreseeable activities, as listed, except the Warm Fire hazard tree removal (planned 
for the winter of 2007/2008 under a separate decision) and the Warm Fire reforestation 
activities (planned for the spring of 2008 under a separate decision), have no direct or 
indirect effect on forest vegetation and are not considered to contribute to cumulative 
effects on vegetation. 

The reforestation activities and hazard tree removal activities along highways and forest system 
roads and trails within the WFR project area will have a direct effect on the project area and are 
included in the simulations for analysis of future species composition and vegetative structural 
stages. 

Cumulative Effects: Alternative 1 – No Action 

In the short term, there would be little change in cover type or VSS from the current condition 
under alternative 1. Tree planting in the spring of 2008 (planned for under a separate decision), 
conifer natural regeneration, aspen sprouting, and stand development within stands that have a 
green component post-fire account for those changes. 

Future livestock grazing could have an effect on planted conifers, natural regeneration, and aspen 
sprouts, but post-fire limitations on livestock grazing within the WFR project area are in effect 
until sufficient vegetation recovery has occurred. Therefore, no cumulative effects are anticipated. 

Hazard tree removal activities along highways and forest system roads and trails within the WFR 
project area (933 acres) would have no effect on structural stage. However, they may result in up 
to 20 percent mortality of conifer natural regeneration and aspen sprouting resulting in a minor 
negative effect. The hazard tree removal environmental assessment reported no significant 
cumulative effects from this action. 

The 1,607 acres of planting in the spring of 2008 (planned for under a separate decision) will 
have a positive effect by moving those areas planted from a non-stocked to a stocked condition. 

Cumulative Effects: Action Alternatives (Alternatives 2, 3 and 4) 

In the short term, there would be some change in cover type or VSS from the current condition 
under alternatives 2, 3, and 4. Tree planting in the spring of 2008 (planned for under a separate 
decision), conifer natural regeneration, aspen sprouting, and stand development within stands that 
have a green component post-fire account for those changes. 

Future livestock grazing could have an effect on planted conifers, natural regeneration, and aspen 
sprouts; however, project design features specifically intended to control livestock grazing within 
the WFR project area will be in effect until sufficient vegetation recovery has occurred are 
included in alternatives 2, 3 and 4. Therefore, no cumulative effects are anticipated. 

82 Final Environmental Impact Statement for the Warm Fire Recovery Project 



 Chapter 3. Affected Environment and Environmental Consequences 

Hazard tree removal activities along highways and forest system roads and trails within the WFR 
project area (933 acres) will have no effect on structural stage. However, they may result in up to 
20 percent mortality of conifer natural regeneration and aspen sprouting resulting in a minor 
negative effect. The hazard tree removal environmental assessment reported no significant 
cumulative effects from this action. 

Tree planting (1,607 acres) expected in 2008-2009 (planned for under a separate decision), and 
additional tree planting expected to occur over the following 5 years (9,978 acres) under 
alternatives 2, 3 and 4 would have a positive effect by moving those areas planted from a non-
stocked to a stocked condition. Planting under these alternatives may take upwards of 10 years to 
accomplish due to narrow planting windows. 

Salvage harvest operations planned under alternative 2 (9,114 acres), alternative 3 (5,756 acres), 
and alternative 4 (5,541 acres) are not expected to have cumulative effects on structural stage 
development; however, they may result in up to 20 percent mortality of conifer natural 
regeneration and aspen sprouting resulting in a minor negative effect. 

Post-fire Management Actions Discussion 

The increasing frequency and extent of fires in the Western United States has raised concerns 
over post-fire management actions (Roccaforte et al. 2008; Shatford et al. 2007). Of particular 
concern within the WFR project is the reality that uncharacteristic stand-replacement fires in dry 
forests can produce uncharacteristic levels of post-fire fuels, including standing dead and down 
trees. Removing portions of that particular biological legacy may be appropriate as part of an 
intelligent ecological restoration program, and not simply as salvage (Franklin and Agee 2003). 
This concept was considered in the design of the management actions for the WFR project as 
demonstrated by the desired condition statements for vegetation and fuels and in the comparison 
of the current condition to the desired condition that follows in this report. 

While it is important to consider the concepts presented in the many papers and studies related to 
the benefits and consequences of post fire management actions, many of these studies are from 
the Pacific Northwest within the Biscuit Fire or similar areas. For example, there are two studies 
of interest regarding the natural regeneration of conifer vegetation after wildfire. The Shatford et 
al. (2007) study considered the return of forest vegetation after disturbance and the need for 
planting. The Donato et al. (2006) study addressed the initial effects of salvage logging on natural 
regeneration. 

Two things that were considered in the Shatford paper as it relates to the WFR project are:  

1. The study occurred in the Klamath/Siskiyou which are generally brush habitat types and 
have a strong brush response after fire compared to the Kaibab Plateau which is generally 
grass/forb habitat types and has a strong grass/forb response after fire. These are two 
totally different plant communities, and managers should exercise caution in 
extrapolating the results of this study to other forest types. 

2. In the abstract of the paper in reference to natural regeneration it states that “managers 
must face the challenge of long regeneration periods.” In the purpose and need for the 
WFR project, it is stated that the Kaibab National Forest is not willing to tolerate long 
regeneration periods in areas that have a low potential for natural regeneration, and where 
there is a reasonable potential of planting success. The abstract then goes on to state 
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“managers must be able to accommodate high levels of variation across the landscape of 
a fire.” It is recognized that there is going to be high levels of variation across the 
landscape after the Warm Fire due to aspen sprouting, variable and sometimes heavy 
natural regeneration adjacent to existing seed sources, variable planting densities, and 
survival in areas identified for planting, and slow (in some cases centuries) recolonization 
of conifers in harsher areas with no seed sources. 

In reference to the Donato et al. (2006) study, it is recognized that salvage logging after a fire can 
have a negative affect on natural regeneration. While it is difficult to make precise estimates of 
the extent of natural regeneration after a wildfire (see natural regeneration assumptions in the 
“Methodology” section of this report), the WFR project was designed to decrease the risk of 
salvage operations disturbing natural regeneration by salvaging only in areas that have a low 
probability of natural regeneration (i.e. salvage operations would occur within high and mixed-
high fire mortality areas of the project area), limiting the salvage to fire-killed trees without green 
needles, restricting skidders and other fuels treatment equipment to designated skid trails during 
non-winter harvest and fuels reduction activities, using existing skid trails where available, and 
limiting the operation of equipment to a single pass (entry and exit) to any area that is not located 
on a designated skid trail. 

Scientific studies of the resulting vegetative conditions after a stand-replacing wildfire relevant to 
the ponderosa pine forests of Arizona and the Kaibab Plateau were considered during the 
analysis. For example Savage and Mast (2005) studied multiple ponderosa pine sites within the 
southwestern U.S. that had experienced stand-replacing crown fire in the late 20th century. 
Although the effects of large, stand-replacing wildfires are variable, several fires have led to long 
term changes from forested systems. One of the potential vegetation pathways they determined 
was long term, self perpetuating grass or shrub fields with little or no conifer presence. 
Indications at this time is that conifer natural regeneration within the high severity burn areas 
within the WFR project is nonexistent (Roccaforte et al. 2008) and that these areas that do not 
have substantial aspen sprouting are on a pathway to long term, self perpetuating grass and brush 
fields. The reforestation project design is an effort to re-establish conifer presence and interrupt 
the vegetation pathway that has resulted from a stand-replacing crown fire. 

A monitoring review of post fire recovery within southwestern ponderosa pine ecosystems has 
become available since the release of the Warm Fire DEIS. The Kaibab National Forest (USDA 
Forest Service 2008a) documented recent field observations of four ponderosa pine forest areas 
within or near the forest that experienced stand-replacing fire sometime in the last 4 decades of 
the 20th century. Three of the areas were partially or completely salvage logged and planted. This 
paper evaluates the success of these areas in maintaining soil productivity and progress toward 
attainment of long-term desired conditions in terms of reforestation, growth rates, understory 
vegetation response, presence of coarse woody debris and snags, and an evaluation of the time to 
recovery to desired forest structure. The findings in this paper confirm the assumptions 
concerning vegetation recovery and logging effects that were made in designing the WFR project. 

Another post-Warm Fire DEIS paper was by Monsanto and Agee (2008). They concluded that 
reducing excessive coarse woody debris loads early in the post-wildfire period could reduce lethal 
soil temperature zones by nearly half compared to unsalvaged areas. Given the WFR project is in 
a fire dependent ecosystem, the ecological effects of salvage operations bring long-term 
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advantages to soil health, reducing root damage to recovering forests, and making stands more 
resistant to future fires (Monsanto and Agee 2008). 

Evaluation of Alternatives for Forest Plan Consistency 

National Forest Management Act Consistency Finding 

The National Forest Management Act (NFMA) states “…it is the policy of the Congress that all 
forested lands in the National Forest System be maintained in appropriate forest cover with 
species of trees, degree of stocking, rate of growth, and conditions of stand designed to secure the 
maximum benefits of multiple use sustained yield management in accordance with land 
management plans.” 

The no action alternative (alternative 1) does not meet or move toward meeting NFMA direction 
for maintaining appropriate forest cover nor, in the long run, meet the “sustained yield 
management” direction under NFMA. Under alternatives 2, 3 and 4, reforestation (tree planting) 
is included and would be consistent with NFMA requirements to maintain forested lands in 
appropriate forest cover and with related forest plan goals, objectives, standards and guidelines. 

Forest Plan as Amended 

Implementation specifications for the tree planting activity would help move the area toward 
meeting forest plan desired conditions for appropriate forest cover. 

Alternatives 2, 3 and 4 are consistent with forest plan standards and the regionally consistent 
standards and guidelines as described in the “Management Direction” section at the beginning of 
this “Vegetation Resources” section.  

Irreversible Commitments 

There are no anticipated long-term irreversible commitments of the forest vegetation. 

Irretrievable Commitments 

There are irretrievable commitments of the growth of forest vegetation for about 5 years because 
of the new landings that are built to facilitate the salvage operation. They are to be rehabilitated 
after use, but there will be a lag in reforestation and growth on skid trails since the sites are 
impacted more heavily than the surrounding forest land. 

Soil and Water Resources 
Regulatory Framework 

Kaibab National Forest Plan 

Goals 

 Maintain soil productivity and watershed condition. Rehabilitate non-productive lands on 
a planned basis to eliminate unsatisfactory watershed condition by 2020. Maintain a high 
quality sustained water yield for forest users and others. Identify and protect wetlands and 
flood plains. 
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Standards and Guidelines 

 Retain woody debris larger than 12 inches in diameter. Leave 5 downed logs and 10-15 
tons of woody debris per acre (including the downed logs). 

 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. 

Best Management Practices 

Objectives 

 Determine changes in soil quality. 

 Advise managers when adjustments are needed in land management practices to protect 
or improve soil quality. 

 Determine status and trend of watershed condition through the evaluation of soil 
condition. 

Soil Quality Standards 

Soil quality standards are thresholds that indicate soil impairment. The phrase “soil condition 
objectives,” as used throughout this supplement, is equivalent to “soil quality standards.” 

Soil Condition Evaluation 

Soil condition is an evaluation of soil quality based on an interpretation of factors which affect 
three primary soil functions. The primary soil functions evaluated are: soil hydrology, soil 
stability and nutrient cycling. It is important to realize that these functions are interrelated. 

 Soil Hydrology: This function is assessed by evaluating or observing changes in surface 
structure, surface pore space, consistence, bulk density, infiltration or penetration 
resistance using appropriate methods. Increases in bulk density or decreases in porosity 
results in reduced water infiltration, permeability and plant available moisture. 

 Soil Stability: Erosion is the detachment, transport, and deposition of soil particles by 
water, wind or gravity. Vascular plants, soil biotic crusts, and litter cover are the greatest 
deterrent to surface soil erosion. Visual evidence of surface erosion may include rills, 
gullies, pedestalling, soil deposition, erosion pavement, or loss of the surface “A” 
horizon. Erosion models are also used to predict onsite soil loss. 

 Nutrient Cycling: This function is assessed by evaluating the vegetative community 
composition, litter, coarse woody material, root distribution and soil biotic crusts. These 
indicators are directly related to soil organic matter, which is essential in sustaining long-
term soil productivity. Soil organic matter provides a carbon and energy source for soil 
microbes and provides nutrients needed for plant growth. Soil organic matter also 
provides nutrient storage and capacity for cation and anion exchange. 

Soil Condition Categories 

Ecological land units are assigned a soil condition category which is an indication of the status of 
soil functions. Soil condition categories reflect soil disturbances resulting from both planned and 
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unplanned events. Current management activities provide opportunities to maintain or improve 
soil functions that are critical in sustaining soil productivity. 

Following is a brief description of each soil condition category: 

 Satisfactory:  Indicators signify that soil function is being sustained and soil is 
functioning properly and normally. The ability of soil to maintain resource values and 
sustain outputs is high. 

 Impaired:  Indicators signify a reduction of soil function. The ability of soil to function 
properly has been reduced and/or there exists an increased vulnerability to degradation. 
An impaired category should signal land managers that there is a need to further 
investigate the ecosystem to determine causes and degrees of decline in soil functions. 
Changes in management practices or other preventative actions may be appropriate. 

 Unsatisfactory:  Indicators signify that loss of soil function has occurred. Degradation of 
vital soil functions results in the inability of soil to maintain resource values, sustain 
outputs, and recover from impacts. Soils rated in the unsatisfactory category are 
candidates for improved management practices or restoration designed to recover soil 
functions. 

Clean Water Act 

The objective of the act is to restore and maintain the chemical, physical and biological integrity 
of the Nation’s waters (Section 101(a)). It also regulates discharge of dredged or fill material into 
navigable waters (waters of the U.S.) (Section 404). The Forest Service abides by the Clean Water 
Act through implementation of best management practices (BMPs) otherwise known as soil and 
water conservation practices within the Forest Service. The “Soil and Water Conservation 
Practices Handbook” (FSH 2509.22)(USDA Forest Service 1990a) was developed in concert 
between the USDA Forest Service, Southwestern Region and both Departments of Environmental 
Quality from Arizona and New Mexico. It is a formalized agreement with the specific purpose to 
respond to the objectives defined by Congress in the Federal Water Pollution Control Act, as 
amended. The main objective of this law is to restore and maintain the chemical, physical, and 
biological integrity of the Nation’s water. 

National Forest Management Act 1976 

The objectives of this act ensure that forest planning and management activities provide for the 
conservation and sustained yield of soil (site productivity) and water resources. 

Executive Order 11990, 1977; Wetlands Management 

E.O. 11990 requires Federal agencies to follow avoidance, mitigation, and preservation 
procedures with public input before proposing new construction in wetlands. To comply with 
Executive Order 11990, the Federal agency would coordinate with the ACOE, under Section 404 
of the Clean Water Act, and mitigate for impacts to wetland habitats. 
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Executive Order 11998, 1977; Flood Plain Management 

E.O. 11998 requires all Federal agencies to take actions to reduce the risk of flood loss, restore 
and preserve the natural and beneficial values in flood plains, and minimize the impacts of floods 
on human safety, health, and welfare. 

Intergovernmental Agreement between the State of Arizona  
and U.S. Department of Agriculture Forest Service  
Southwestern Region (USDA Forest Service 2008c) 

To respond to the objectives defined by Congress in the Federal Water Pollution Control Act, as 
amended (1987). This objective is to restore and maintain the chemical, physical and biological 
integrity of the Nation’s waters in Arizona by attaining the goal of water quality which provides 
for the protection and propagation of fish and wildlife, and provides for safe recreation in and on 
the waters of the State of Arizona; 

To respond to the goals and policies of the State of Arizona as defined in the Arizona 
Environmental Quality Act (EQA) of 1986; and 

To identify the responsibilities and activities to be performed by each agency in carrying out the 
State Water Quality Management Plan (208) and Non-point Source Management Plan (319) as 
related to activities on National Forest System (NFS) lands. The understanding between the State 
of Arizona and the Forest Service responds to the objectives of the Clean Water Act by providing 
for the cooperation on water quality issues and the use of agreed upon best management practices 
(BMPs) to protect water quality and quantity on Forest Service lands. The list of BMPs intended 
for use on this project is incorporated into the project design features in chapter 2. 

Analysis Methods  

The analysis for this project is a compilation of data and information from field notes, geographic 
information systems (GIS) analysis of spatial data, soil data from the “Kaibab National Forest 
Terrestrial Ecosystem Survey” (TES) (USDA Forest Service 1991), and sediment delivery 
modeling using the Forest Service interface for the Water Erosion Prediction Project (FSWEPP) 
computer model.  

The soil quality standards for Region 3 (USDA Forest Service 1999) are largely qualitative. Most 
of the measures are based on visual observations of surface soil characteristics. Soil quality 
standards divide the soil resource into three functional areas: soil hydrology, soil stability, and 
nutrient cycling. Impacts to soils are measured by the departure from natural conditions as 
compared to the current or impacted condition. The soil hydrology indicator for change is the 
expected change in compaction to the soil resource. The soil stability indicator uses soil 
displacement, rilling, rutting, puddling indicators as measures of change. In addition, this analysis 
also utilized erosion estimate (tons per acre) outputs from the FSWEPP modeling as an additional 
measure for change. Nutrient cycling is measured by the availability of organic material at the 
soil surface. This analysis utilizes the number of acres that fine woody fuels and CWD are added 
to the soil surface. 

Source areas for watershed impacts were identified in the field and located on maps spatially 
using GIS. Relative impacts to watershed condition through erosion and sediment delivery were 
then estimated for both the no action (current condition) and the action alternatives using the 
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FSWEPP model. The results of these analyses were then used to show a comparison between the 
no action and proposed action alternatives. 

The Watershed Erosion Prediction Project (WEPP: Disturbed) (WEPP: Road) models were used 
for analysis of post-fire harvest and road use erosion predictions (Elliot 1999, 2004). WEPP is 
designed to assist as a tool to evaluate erosion and sediment delivery potential from forest roads, 
harvest activities, prescribed fires, and wildfires, using input values for forest conditions 
developed by scientists at the Rocky Mountain Research Station (Elliot 1999). WEPP was used to 
estimate maximum sediment delivery distances and used average hill slope and road slope 
conditions, and a 30-year climate record period. Estimates of erosion and sedimentation are not 
considered absolute values, but rather are estimates only for the purpose of comparing 
alternatives.  

Actual erosion and sediment delivery rates would be expected to be lower than the WEPP model 
output figures reflect. This is because the WEPP model does not account for the mitigation 
measures to control erosion and sedimentation that the Forest Service would implement. Forest 
Service soil and water conservation practices (also known as best management practices or 
BMPs) have been found to greatly reduce impacts to water quality and soil resources 
(Seyedbagheri 1996). In particular, the model does not account for the improvements in road and 
trail drainage and design features to reduce erosion and sedimentation from the transportation 
system. 

Roads proposed to be used for the project are all classified Forest System roads and were 
stratified by proximity to stream channels and road use by project alternative. Those road 
segments proposed for haul routes that are within high severity burn areas, have relatively 
moderate to steep grades, and are located close to stream channels received a higher risk rating 
than those farther away from the stream or located outside of high burn severity areas. 

Assumptions 

The proposed action and all other action alternatives incorporate project design features as well as 
Forest Service soil and water conservation practices (USDA Forest Service 1999) that are 
designed to protect and restore watershed resources. All of these measures included in the action 
alternatives have evolved through extensive research and development (Burroughs and King 
1989) and have been monitored and modified over several decades, with the express purpose of 
improving measures and making them more effective. Federal and State site evaluations of BMP 
control measures (Ice 2004; Rashin 1994; Seyedbagheri 1996; USDA Forest Service 2004) have 
found the practices to be effective in protecting soil productivity and water quality (adhering to 
National Forest Management Act and Clean Water Act requirements) and have “certified” for 
Forest Service application as the Agency’s means to protect water quality (State of Arizona, 
USDA Forest Service MOU 2008). 

All of the proposed treatment units were either burned at high or moderate-high burn severities. 
Duff, litter, and surface vegetation were all consumed leaving an ash covered mineral soil surface. 
The current condition for the majority of the affected soil map units is either classed as impaired 
or unsatisfactory—generally due to the lack of ground cover and organic material for nutrient 
cycling. A study in New Mexico found that heavy disturbances from mechanized timber harvest 
activities removed vegetative ground cover exposing bare soil. This had the greatest influence on 
runoff and sedimentation from erosion. Steep slopes with exposed mineral soil exhibited the 
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greatest increases in runoff and sedimentation. However, light to moderate disturbances in which 
vegetative ground cover was disturbed, but not displaced did not significantly increase soil 
erosion and runoff over undisturbed control areas even on steep slopes. Surface disturbance 
following thinning was similar between slopes, but steep slopes (slopes >30 percent) were 
potentially susceptible to severe disturbance in which vegetative ground cover is removed 
resulting in exposed bare soil (Cram et al. 2007). It is, therefore, assumed that by keeping ground-
based equipment to gentle slopes and on existing skid trails where available (to reduce added soil 
disturbance), the net effect of the project activities will be positive due to the addition of CWD to 
soil map units which are in need of ground cover and organic material.  

It is also assumed that new skid trail development (and additional skid trail compaction) would be 
minimal. Current road and trail density over the project area is approximately 6.9 miles per 
square mile. Therefore, there should be sufficient access to burned stands such that new 
disturbance to soils would be minimized. None of the roads proposed for use in the project area 
are non-system roads. The few situations that may call for a new skid trail would require that soils 
be protected through the restriction of equipment passes, and the new skid trail (as with all other 
skid trails) would be treated for drainage soon after treatment activities have been completed. All 
heavily used skid trails would be decompacted with methods such as disking to alleviate any 
reduction in infiltration capacity. 

The FSWEPP modeling was based on two modeled erosion units—the lower used as the stream 
management zone and the upper for the alternative activity. Model runs were based on 500 to 
1,000 foot average slope lengths between activity units and intermittent stream channels. Soils 
were modeled as clay loam and loam on slopes ranging from 0 to 15 percent and 15 to 45 percent. 
Ground cover was adjusted to reflect current conditions. 

The following analyses rely on the fact that the project design features and soil and water 
conservation practice measures would be fully implemented. 

Affected Environment 

History and Prefire Condition 

Soil 

Soils in the project area are dominated by loam and clay loam soil textures. Most of the organic 
matter in this soil is concentrated near the surface in the upper soil layers. Percentages of rock 
fragments within the soil profile tend to be moderately high. Infiltration rates are also high, 
mostly due to the high rock fragment content. 

Soils were originally mapped with the terrestrial ecosystem survey (TES) (Brewer et al. 1991) 
(figure 20) by grouping areas similar in slope, climate regime, and vegetation. The TES indicates 
that slope, ground cover, and precipitation regime are the primary factors influencing erosion 
hazard within the project area.  

Soil Map Units 293, 294, 623, 624 comprise the majority of the affected soil units (approximately 
79 percent of the project area). These four map units represent most of the pine and mixed conifer 
stands within the proposed treatment areas.  

Units 293 and 294 are generally located within pine/oak vegetation type stands and are mapped as 
slight for erosion hazard. Soil Map Units 293 and 294 are basically differentiated by their slope 
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classes (0 to 15 percent slopes for Unit 293, and 15 to 40 percent slopes for Unit 294). The main 
management concerns for these units are soil compaction when soils are wet, and mixing of the 
subsurface clayey soils with the surface horizon soils which will reduce local site productivity. 

Soil Map Units 623 and 624 are located within mixed conifer stands and represent the upper 
elevation and higher precipitation areas for the project area. Soil Map Units 623 and 624 are 
basically differentiated by their slope classes (0 to 15 percent slopes for Unit 623, and 15 to 40 
percent slopes for Unit 624). These units are rated as severe for erosion hazard due to the higher 
precipitation, slope, and inherent physical soil properties. Management concerns for these soil 
units include accelerated erosion when ground cover is removed on slopes over 8 percent. 

Soil loss (erosion) and compaction are the primary causes for impacts to long-term soil 
productivity. Erosion processes are most affected by the presence or absence of ground cover 
(vegetation and litter). The TES describes the ground cover percentages that are the minimum 
(tolerance in table 21) to maintain long-term soil productivity. Map Units 293 and 623 both have 
relatively high ground cover loss tolerances, whereas units 294 and 624 have less tolerance for 
ground cover loss. Compaction results from roading and harvesting activities and is correlated 
with soil texture, antecedent soil moisture, and intensity of soil impacts. 

Erosion Hazard 

Soil erosion hazard rating (EHR) is the relative susceptibility to erosion upon removal of all 
vegetation and litter. Erosion hazard mapping (see figure 21) was completed by first classifying 
soils into three slope classes. These areas of slope classes are further classed into subsets of soil 
map units by vegetation types and climate regimes. Management concerns for these soil units 
include accelerated erosion when ground cover is removed on slopes over 8 percent.  

Soil loss (erosion) and compaction are the primary causes for impacts to long-term soil 
productivity. Erosion processes are most affected by the presence or absence of ground cover 
(vegetation and litter). The TES describes the ground cover percentages that are the minimum to 
maintain long-term soil productivity displayed in table 21. Map Units 293 and 623 both have 
relatively high ground cover loss tolerances, whereas units 294 and 624 have less tolerance for 
ground cover loss. Compaction results from roading and harvesting activities and is correlated 
with soil texture, antecedent soil moisture, and intensity of soil impacts. Table 19 displays the 
erosion hazard ratings for all soil map units found within the project area. Approximately 74 
percent of the acres in the 39,110-acre project area are mapped as moderate or severe erosion 
hazard potential. The combination of local slopes, inherent physical soil properties, and climate 
regime are the dominant drivers for the following soil map unit ratings.  
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Figure 20.  TES mapped soil units in the project area 
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Figure 21.  Soil erosion hazard within the Warm Fire Recovery project area 
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Table 19.  Terrestrial Ecosystem Survey map unit acres, EHR, and 
percent of project area 

Map Unit 
Symbol 

Erosion Hazard 
Rating 

Acres 
Percent of 

Project Area 

5 Slight 513 1 

9 Slight 229 1 

17 Slight 7 0 

252 Severe 556 1 

263 Moderate 94 0 

264 Moderate 523 1 

271 Severe 781 2 

273 Moderate 564 1 

293 Slight 5,272 13 

294 Slight 3,517 9 

297 Slight 424 1 

298 Moderate 724 2 

299 Severe 306 1 

619 Moderate 285 1 

620 Moderate 527 1 

621 Severe 302 1 

623 Severe 9,450 24 

624 Severe 12,658 32 

625 Severe 1,473 4 

642 Slight 61 0 

644 Moderate 844 2 

 Total Acres 39,110  

 

These soil map units were analyzed using the Universal Soil Loss Equation (USLE) to predict 
erosion rates due to sheet and rill erosion. Erosion rates were developed for four different 
conditions and then finally classed as having a slight, moderate, or severe erosion hazard rating 
based on their susceptibility to exceed the threshold erosion rate. Soil map unit areas that occur 
on moderate to steep slopes and naturally have low ground cover percentages are often classed as 
moderate to severe erosion hazard. Likewise, management activities and other disturbance events 
(wildfires for example) which reduce ground cover can also place soils into a moderate or severe 
erosion hazard rating. Management activities are not prohibited on soil map units that are classed 
as severe for erosion hazard. This rating implies that forest managers must provide for extra or 
special mitigation measures that will ensure that project activities will not move activity area soils 
below their threshold values. 
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Ground Cover – Organic Matter and Coarse Woody Debris 

Most of the organic matter in the soil is concentrated near the surface in the upper soil layers. A 
variety of microbiota and invertebrates play an active role in the conversion of litter, leaves, and 
other organic debris into humus. Microorganisms including bacteria and fungi are the primary 
decomposers of organic matter in soil (DeBano et al. 1998). 

Forest ecosystems have evolved with a continual flux of small and large woody material. Woody 
material is an important component in maintaining long-term soil productivity and is critical in 
the development and function of forest ecosystems. 

Soil, wood, humus, and the upper layers of mineral soil that are rich in organic matter are the 
primary substrates for development of ectomycorrhizae, a type of fungus associated with tree 
roots. Ectomycorrhizae absorb moisture and nutrients from the soil and translocate them to their 
host plants, making ectomycorrhizae essential for the development of forest ecosystems. 
Therefore, their presence and abundance is assumed to be a good indicator of a healthy 
functioning forest soil (Graham et al. 1994). Other important soil fungi are associated with 
herbaceous plants, litter and duff, and soil organic matter. Both aboveground and below ground 
nutrients are lessened by the removal of vegetation, organic matter and coarse woody debris. This 
loss of vegetation and reduction in coarse woody debris, which resulted in a loss of site 
productivity, characterizes the moderate and high burn severity areas.  

Using ectomycorrihizae as a bioindicator of healthy, productive forest soils, Graham et al. (1994) 
developed conservative recommendations for leaving coarse woody debris after timber harvesting 
to ensure enough organic matter was left to maintain long-term forest productivity. For example, 
in ponderosa pine/fescue and Gambel oak habitat types in Arizona, they recommended 5 to 13 
tons per acre. Brown et al. (2003) further describes CWD needs for forests recovering from 
wildfire within the context of managing downed woody fuels hazard. The authors indicate that for 
dry ponderosa pine forests, a range of 5 to 20 tons per acre of CWD and 5 tons per acre of fine 
fuels are within suggested management limits for wildfire resistance to control and soil 
productivity. They also found that the upper limit of the recommended range or higher seems 
appropriate for stands recovering from high severity wildfire where much of the partially 
decomposed coarse woody debris and other forest floor organic matter was consumed.  

Climate 

Weather station data collected at nearby Jacob Lake, Arizona, indicate that mean annual 
precipitation is approximately 21 inches a year. Most of that precipitation falls as rain during the 
months of March, July, and August. Mean annual snowfall is approximately 105 inches. 
Continuous snow cover normally occurs between October 15 and April 15 (WRC 2007). 

Water 

Watersheds 

The Warm Fire Recovery project area is located within the Marble Canyon portion of the 
Colorado River (15010001) and Kanab Creek (15010003) 4th code watersheds. The affected 5th 
code watersheds are House Rock Wash (1501000101—a subwatershed of Marble Canyon) and 
Snake Gulch (1501000307—a subwatershed of Kanab Creek) (see figure 22). 
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Figure 22.  Location of 5th code hydrologic units affected by the Warm Fire 

The total acreage of each watershed within the project area is shown in table 20. The Kanab 
Creek watershed extends into Utah. Acreage presented for the Kanab Creek watershed is for that 
portion of the watershed which occurs in Arizona. 
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Table 20.  5th Code hydrologic units affected by the Warm Fire, 
acres burned and percent total watershed acres burned 

Watershed Area 
House Rock Wash 

(1501000101) 
Snake Gulch 
(1501000307) 

Total Watershed Acres 192,974 179,372 

Watershed Acres Burned 18,505 20,596 

Percent Watershed Burned 9.6% 8.7% 

 

Stream, Lakes, Wetlands, and Other Water Bodies 

There are approximately 97 miles of mapped stream channel within the project area (see figure 
22) classified as intermittent or ephemeral according to the National Hydrographic Dataset. There 
are no perennial streams in the project area. The larger drainages within the project area include 
the east and west forks of Warm Springs Canyon, Moquich Canyon, South Fork of Castle 
Canyon, Snipe Hollow, Franks Canyon, and tributaries to South Fork Rock Canyon. There are no 
known wetlands or flood plains within the project area.  

Ephemeral and intermittent stream channels in the project area have developed under regimes of 
sporadic flows following intense rainfall events or spring runoff. Eroded soil and organic 
materials following these events can be mobilized from the hillslopes to be deposited into the 
upper headwater streams. In-channel flows during these events are quite flashy and can be laden 
with accumulated stream deposits. But, under normal unburned watershed conditions, local soil 
porosity, ground cover, in-channel vegetation, and organic debris are usually sufficient to retard 
substantial downstream transport. Sediments and organic materials are often only mobilized and 
redeposited relatively short distances downstream. Over time, these channels develop rounded 
swale forms with no definable bed or bank.  

Intense, low frequency floods and fires occasionally are able to overwhelm the inherent 
infiltration capacity and sediment trapping ability of the affected watersheds. In these cases, 
runoff is generated either through an extreme abundance of rainfall or a lack of ground cover and 
hillslope roughness.  

Stream channel function and form usually changes in response to these events through the 
scouring and downstream transport of deposited stream sediments and instream organic materials. 
Channels temporarily can take on more of a gully form as a result of the post-fire scouring flows. 
But over time as the watersheds revegetate, the channels will eventually refill to swale forms with 
sediments and organic materials eroded at normal background erosion rates. 

There are also several small lakes and intermittent or ephemeral ponds, also known as “tanks.” 
Most of the lakes are small, averaging an acre or less. The natural tanks are usually associated 
with sinkhole formation within the underlying limestone formation. The tanks often hold water 
after spring snowmelt or heavy summer precipitation events and slowly loose water to 
evaporation and infiltration. 
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Figure 23.  Stream channels affected by the Warm Fire 
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Post-Warm Fire - Current Condition 

Soil Condition Evaluation 

Burned Area Emergency Response (BAER) 

Burned Area Emergency Response surveys and composite burn index (CBI) field sampling was 
conducted after the Warm Fire was contained. Results from both surveys indicated that most of 
the green vegetation, duff, litter, fine fuels, and coarse woody debris were consumed in the 
moderate, high-moderate, and high burn severity areas. In nearly all of these areas, ash and 
surface rock fragments were all that was left above the mineral soil surface. Some of the larger 
(12 inches and greater) pieces of coarse woody debris remained, but in general even these bigger 
fuels were consumed or at least deeply charred.  

Soil Hydrology 

Field surveys completed during June 2007 indicate that much of the surface ash layer was 
transported offsite during the heavy monsoon rains during the summer and fall of 2006. Measured 
rainfall intensities at Jacob Lake approached .33 inch per hour during those rainfall events and 
field evidence in the fire area indicates that precipitation intensities were equal to or greater than 
those at Jacob Lake. Erosion on the gentler slopes (0 to 20 percent) was not evident except for 
movement of localized ash deposits (Brewer, personal communication). Steeper slopes (greater 
than 20 percent) (middle and lower third of the hillslope) did show signs of surface wash and 
shallow rilling. These were the most likely source areas for the flood flows resulting from last 
summer and fall’s monsoon rains. 

Immediately after the fire, the BAER report identified approximately 34 percent of the area 
experiencing some degree of water repellency (USDA Forest Service 2006b). Generally, 
widespread strong water repellency was found on sites where dense vegetative cover burned 
intensely, while weakened, discontinuous layers formed where sparse vegetative cover was only 
partially consumed. Random point tests for hydrophobic soils did not find any water repellant 
areas during field surveys in June 2007. Infiltration capacities overall appear to be on a recovery 
phase back toward prefire conditions. However, soil surface organic material and soil surface 
roughness is still greatly reduced from prefire conditions. The lack of surface litter and duff layers 
diminishes the watersheds abilities to attenuate peak flows. This will be reflected in flashy runoff 
and channel flow responses to high intensity, short duration rainfall events. 

Surveys of proposed treatment units indicate that aside from the wildfire effects, the majority of 
the long impacts from past activities are derived from old skid trails, roads, and old landings. The 
current forest GIS road layer indicates that current road densities are approximately 6.7 miles per 
square mile. Many of those roads are actually old skid trails that were located with global 
positioning devices, but are not actually a part of the forest transportation system. There are also 
an unknown number of skid trails that are not identified within the forest GIS road layer, but exist 
within the project area.  

Soil disturbance surveys indicate that the current existing percentage of landings and skid trails is 
approximately 8 to 12 percent of the proposed activity area. As noted above, most of these skid 
trails still show compaction and are not exhibiting substantial recovery. Roads, old skid trails and 
old landings were often found to have lingering compaction of a magnitude which inhibits woody 
vegetation growth and infiltration. This was identified by compacted massive and platy upper-A 
horizon soil layers, lack of vegetation on old skid trail and road areas, and suppressed conifer 
stems. Loams and clay loams are moderately susceptible to compaction from ground-based 
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logging operations (Powers 2002). The field evidence indicates that most of the existing arterial 
(collector) skid trails received sufficient intensity of use to have created lasting compaction on 
these sites. 

Soil Stability 

Erosion is a natural, continual process. Several of the soil map units within the project area are 
rated as being inherently susceptible to erosion (see erosion hazard discussion above). However, 
in the moderate and high severity burn areas, erosive forces at the soil surface were intensified 
when fire consumed the protective vegetation cover and litter accumulations and other 
decomposed organic matter on the soil surface, exposing bare mineral soil. Additionally, soil 
erodibility was exacerbated due to the volatilization of the soil organic material and the 
destruction of soil aggregates (DeBano et al. 1998). 

Post-fire soil loss rates were higher on hydrophobic soils than on non-hydrophobic soils. The 
reduced infiltration on hydrophobic soils and consequent accelerated overland flows combined to 
create conditions that contributed to dislodging and transporting soil particles. Water repellency is 
usually confined to severely burned areas that had high levels of litter and plant cover. 

Forest Service Watershed Erosion Prediction Project modeling conducted during the Burned Area 
Emergency Response analysis indicated that erosion rates after the fire would be approximately 
18 tons per acre for the first year following the fire and would slowly return to natural 
background erosion rates within 3 years. Natural background erosion rates under forested stands 
are negligible due to the abundance of duff, litter, and coarse woody debris (CWD). 

The flashy nature of runoff from the fire area should decrease as ground cover is re-established 
with the regrowth of vegetation and increased litter and deadfall from fire-killed trees. Similar 
high severity burns in dry ponderosa stands (Robichaud and Brown 1999) and visits to nearby 
recent wildfire areas (the Bridger Fire) (USDA Forest Service 2008a) indicate that ground cover 
recovery will occur within approximately 3 to 5 years.  

Seeding of ridgetops through the Burned Area Emergency Response program, along with natural 
post-fire regeneration of other native grasses, forbs, and shrub species has already improved 
ground cover greatly according to survey transects conducted during the summer following the 
fire (June 2007). The surveys found a substantial increase in vegetative regrowth of seeded 
grasses, native grasses, forbs, brush, and aspen (see figure 24). Grasses seeded from the aerial 
seeding conducted for the Burned Area Emergency Response were the primary cover 
encountered—these areas were generally along ridgetops and gentle slopes. Seeds washed into 
drainage bottoms have also sprouted and are beginning to stabilize transported sediment deposits. 
There was no evidence of conifer regeneration; however, it may have been too soon to encounter 
any new seedlings at the time of the survey.  

Soil map units on moderately steep slopes (15 to 40 percent) were not meeting ground cover 
tolerance standards as of June 2007. Erosion generated from late summer thunderstorm events in 
2006 was evident in this slope range. Sheet wash, rilling, and sediment delivery has occurred on 
Soil Map Units 294 and 624. Continued regeneration and development of annual and perennial 
vegetation (grasses, forbs, etc.) during the 2008 growing season has increased the level of ground 
cover and that trend is expected to continue (Robichaud and Brown1999; USDA Forest Service 
2008a). 
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Figure 24.  Revegetation of grasses, forbs, and other species in the Warm Fire area 

Table 21.  Estimated percent ground cover by map unit, burn severity, and condition class 
rating within proposed activity units 

Map 
Unit 

Burn 
Severity 

Estimated 
Current Ground 
Cover (percent) 

Estimated Ground 
Cover at Soil Loss 

Tolerance (percent) 

Soil Condition Class 
Rating 

High 30 5 Satisfactory* 
293 

Mod/High NA NA No acreage in this category 

High 28 51 Unsatisfactory 
294 

Mod/High NA NA No acreage in this category 

High 39 10 Impaired 
623 

Mod/High 52 10 Satisfactory* 

High 47 65 Unsatisfactory 
624 

Mod/High 69 65 Satisfactory* 

 NA - Not Applicable indicates there was no acreage available to calculate percent for that category. *Note: This table 
was updated to reflect the correct information. 

Table 21 shows the four map units that comprise 96 percent of the soils potentially affected by 
project activities. Estimated ground cover numbers that are at or below ground cover tolerance 
numbers indicate soil map unit areas that are not meeting soil quality standards. Estimated current 
ground cover percentages were obtained from ground cover surveys completed in June 2006. 
Estimated ground cover at soil loss tolerance is taken from the TES. Unsatisfactory ratings 
indicate that soil quality standards are currently not being met, while impaired indicates that soil 
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quality standards are being met, but that they are still in a “recovering” condition due to burn 
severity. Current conditions of the soils show that the high burn severity areas on moderately 
steep slopes within proposed treatment units are currently below the minimum tolerances for 
ground cover to meet soil quality standards. Table 21 displays the ground cover percentages 
identified by the TES as the minimum to maintain long-term soil productivity. 

Nutrient Cycling 

Fire affects organic matter in two ways. First, moderate and high severity fires kill the biological 
organisms that decompose organic matter (Neary et al. 2005). Microorganisms including bacteria 
and fungi—which are the primary decomposers of organic matter in the soil (DeBano et al. 
1998)—were affected by the fire. 

Secondly, fire dramatically increases the rate of organic matter decomposition during the 
combustion process. Most of the organic matter in the soil was concentrated near the surface in 
the upper soil layers and was exposed to intense radiant heat during the fire. Different chemical 
components found in organic matter are lost when soil temperatures increase during heating. The 
loss of soil organic matter is closely linked to volatilization of nitrogen (DeBano et al. 1998), 
which contributes to a loss of site productivity. 

Both aboveground and below ground nutrients are reduced by the removal of vegetation, organic 
matter, and coarse woody debris. This loss of vegetation and reduction in coarse woody debris—
which resulted in a loss of site productivity—characterizes the moderate and high burn severity 
areas. Further, historic impacts of old skid trails, landings, and roads show evidence of the lack of 
nutrient cycling and support of the expected distribution of vegetation species. Typically, these 
old disturbance features had enough compaction and soil displacement that there was not much 
species diversity and only a few suppressed individuals were able to pioneer these sites. 

Water Quality and Stream Channels 

Water Quality  

The Arizona Department of Environmental Quality (ADEQ) issued a report on water quality 
within the State of Arizona (ADEQ 2004) and found no fire-impaired water bodies within the 
project area or immediately downstream that do not meet water quality standards. There have 
been no further reports since the fire, indicating that the State intends to add streams within or 
adjacent to the fire area to the 303(d) list.  

Stream Channels 

As noted above, all stream channels in the project area are classified as ephemeral or intermittent. 
They typically have waterflow in response to long duration storms during fall and winter months, 
spring snowmelt, or short duration, high intensity rainfall events. Changes to spring snowmelt 
timing, runoff, and peak flows are expected. Burned watersheds respond to rainfall faster, 
producing more flash floods (Neary 2003). The timing and peak flow of runoff from spring 
snowmelt is affected by the reduction in canopy cover and increased solar radiation at the 
snowpack surface. The increased heating at the snowpack surface reduces the snowpack melt 
time and can produce larger peak flows. 
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The current loss of ground cover and slope roughness has created a situation where runoff and 
sediment delivery to stream channels has increased substantially. The short duration, high 
intensity rainfall events are particularly prone to deliver sediment to small headwater streams and 
scour channels of in-channel sediment deposits. Sediment yield analysis conducted during the 
BAER following the fire estimated that post-fire erosion rates could reach 18 tons per acre with 
sediment yield rates approaching 2,600 cubic yards per square mile during the first year following 
the fire, and would decrease to natural background levels over the next 3 years as ground cover 
increased. Vegetative recovery (ground cover) was expected to occur within 3 years (USDA 
Forest Service 2006b). 

Figure 25.  Evidence of post-fire stream incision resulting from increased storm runoff 

Stream channels downstream of the burn area potentially could be impacted by pulses of 
sediment derived from the burn. High intensity, short duration summer thunderstorms are 
common in and around the fire area and often produce enough rainfall to cause localized severe 
erosion. These thunderstorm generated erosion events are natural and are even able to produce 
sediment delivery and transport under unburned forest conditions. Although under the post-fire 
condition, these rainfall events are able to dislocate and transport more sediment due to the lack 
of ground cover and other organic material lost during the fire. 

Roads often account for a substantial portion of the sediment yield to stream channels within 
watersheds that are managed. Roads affect geomorphic processes and, thereby, sediment yield by 
four primary mechanisms: accelerating erosion from the road surface and prism itself by both 
mass and surface erosion processes; directly affecting channel structure and geometry; altering 
surface flow paths, leading to diversion or extension of channels onto previously unchannelized 

Final Environmental Impact Statement for the Warm Fire Recovery Project 103 



Chapter 3. Affected Environment and Environmental Consequences  

portions of the landscape; and causing interactions among water, sediment, and woody debris at 
engineered road-stream crossings (Gucinski et al. 2001).  

Within the Warm Fire Recovery project area there are approximately 413 miles (6.9 miles per 
square mile) of roads and trails within the project area. Most of those roads are located where 
they have little or no effect on stream channels because they are either located far enough away 
from a channel, or they are located on relatively flat topography where the road does not 
concentrate runoff to an extent that road erosion is a concern. However, there are approximately 
19.6 miles of roads that are located on or nearby stream channels. Of these road segments, there 
are a few that are particularly prone to erosion problems. These are road/stream segments that are 
on or nearby stream channels and within high burn severity areas (FS Roads 633, 633D, 633E); or 
they are road segments that have relatively moderate to steep grades and are located in moderate 
or high burn severity areas (FS Road 429). 

Site visits to the fire area (June 12-16, 2007) found that channels in the middle third of the burned 
watersheds were scouring and gullying on steeper channel segments and re-depositing sediments 
on lower slope segments (see figure 25). Seeded grasses and other native vegetation are starting 
to grow in the stream/swale areas, but gullying which was initiated fall 2006 will persist until 
natural ground cover levels are re-established. BAER seeding efforts were generally successful. 
Seeded areas are showing signs of revegetation (accounting for approximately 10 to 20 percent of 
ground cover in seeded areas). Note the sediment deposition and vegetation response within the 
intermittent channel in figure 25. 

Environmental Consequences 

Post-Wildfire Salvage Logging Discussion 

Post-wildfire salvage logging has been and continues to be a controversial activity on public 
lands. The arguments for and against post-fire salvage logging are particularly acute in the areas 
concerning effects to soil and water resources. Several white papers and opinion papers (Beschta 
et al. 1995; Ice et al. 2004a) reflect the discussion from opposing viewpoints at high levels of the 
forest management research community. An exhaustive literature review by McIver and Starr 
(2000) further describes the lack of factual studies concerning the effects of different logging 
systems on soil and aquatic resources in various ecological regions. Much of the heated debate 
comes from concerns over logging practices in burned watersheds that are valid in the context of 
certain regional factors: geologic, biologic, or aquatic; however, these concerns may be greater or 
less significant or play a smaller role when viewed in the context of another physical or biological 
region. Thus, the issue of post-wildfire logging is further complicated by the lack of research 
specific to post-wildfire logging effects at the ecoregion scale. 

The absence of ecosystem specific studies on the physical processes of erosion generated by post-
fire logging helps to promote this debate and hamper current environmental effects analysis; 
however, there are several points for effects analysis that many researchers can agree upon: 

The scope and scale of immediate environmental effects of management activities in the post-
fire environment depend on several specific features of burned stands, including the intensity 
of the burn, slope, soil texture and composition, the presence or building of roads, and post-
fire weather conditions (McIver and Starr 2000). 
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While McIver and Starr have identified some of the physical landscape properties that point to 
problems or concerns with post-fire logging, Beschta et al. (1995) and Karr et al. (2004) have 
provided a list of activities or situations that should be avoided. A review of these lists within the 
context of the Warm Fire Recovery project area indicates that there are a few activities of concern 
for soil and water resources. These activities are:  

 Post wildfire logging activities on sensitive soils 

 Post wildfire logging on steep slopes 

 Logging induced soil disturbance on severely burned soils 

 New road building 

Internal and external scoping has also forwarded these concerns. Analysis and discussions within 
the interdisciplinary team process has focused on resolving potential impacts of these activities on 
the project area. The critical factors identified are to reduce the impact of ground-based 
equipment on moderate and severely burned soils, avoid new road building, and increase ground 
cover.  

In recognizing these factors, the IDT developed the project in such a way that: 

 No new roads would be built. The project will rely on the existing road system. 

 Post-wildfire ground-based logging will be restricted to gentle slopes. 

 Ground-based activities would be limited to old impact sites (previous skid trails and 
landings) to the extent feasible. 

 Ground cover would be increased overall through project activities. Slash and large 
woody material would be left in quantities sufficient to meet coarse woody debris 
recommendations found in Brown et al. (2003) and Graham (1994). 

Even though research on the watershed effects of post-fire salvage is limited (McIver and Starr 
2001), Ice et al. (2004b) finds that there is little evidence that carefully planned and conducted 
salvage harvest cannot be conducted without significant impacts (Neary and Hornbeck 1994). For 
example, the control watershed on the Entiat Burn yielded more post-fire sediment than those that 
were salvage logged (Helvey 1980). Further, several studies have suggested that needles, fine 
fuels, and other slash from salvage logging can increase the percent of ground cover and surface 
roughness, thereby reducing overland flow velocities and surface erosion (Poff 1989; Robichaud 
2003). A more recent study of post-fire logging (Chase 2006) concludes that logging slash is less 
of a factor in reducing sediment delivery due to the lack of ground contact it provides. Chase goes 
on to say that ground cover resulting from needle fall and revegetation of local plant species does 
provide for a reduction in sediment production.  

Recent site visits to the Bridger Fire (June, 2007) by the IDT hydrologist/soils scientist (Cavan 
Maloney) and the former Kaibab National Forest soils scientist (Dave Brewer), and monitoring of 
past burned areas (USDA Forest Service 2008a) found evidence that woody species and ground 
cover recovery were meeting desired conditions in salvage logged areas. The Bridger Fire burned 
approximately 10 years ago on the North Kaibab Ranger District and occurred on similar soils 
and slopes to the Warm Fire. Salvage logging was implemented shortly after the fire, and logging 
treatments and the implementation of BMPs were comparable to what is proposed for the Warm 
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Fire area. There are no quantitative studies that were conducted on the Bridger post-fire logging, 
but these recent site visits indicate that ground cover and surface organic materials can recover 
within relatively short periods of time (Maloney personal observation) (Brewer, personal 
communication) (see figure 26). 

Most of the post-fire logging studies (literature review, McIver and Starr, 2000) point to the fact 
that ground-based logging tends to produce more disturbance compared to other logging systems 
in post-fire logging. However, the results of the Chase (2006) study indicate that “sediment 
production from salvage logging can be reduced by treatments that minimize percent bare soil 
and ground disturbance. These include cable logging with full suspension, helicopter logging, or 
tractor logging with a low density of skid trails. It also is important that any disturbance is 
oriented perpendicular to the slope in order to minimize concentrated flow pathways that can 
create rills and increase sediment production.” 

Figure 26.  Vegetation regrowth and coarse woody debris on the Bridger Fire after 
approximately 10 years 

The Bridger Fire salvage example does show that areas with wildfire and logging can regenerate 
back to conditions that meet soil standards within relatively short periods of time (approximately 
10 years) (USDA Forest Service 2008a) as long as skid trails are kept to low densities and are 
rehabilitated. The Burned Area Emergency Rehabilitation report (USDA Forest Service 2006b) 
indicated there was a 3-year risk window for accelerated erosion following wildfire within the 
project area. Chase (2006) shows that post-fire logging may lengthen that window of risk. 
Looking at the Bridger Fire area, it is not expected that the Warm Fire project area would be at 
risk to accelerated erosion beyond 5 to 8 years. Ground cover has increased substantially in the 
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first year since the fire, and overall seeded and natural revegetation of grasses, forbs and shrubs 
has been robust. 

Future fires would expose the soils beneath and directly around coarse woody debris to high heat 
for extended periods of time, exposing roots to lethal temperatures (Monsanto and Agee 2008). 
Monsanto and Agee (2008) noted lethal cover ranged up to 24.7 percent on unsalvaged portions 
of a past fire area, almost twice the lethal cover noted on salvaged portions. Monsanto and Agee 
(2008) also note “most of the concerns regarding salvage logging have dealt with short-term 
issues (Beschta et al. 2004). Longer-term ecological effects, such as some of the effects of 
excessively high levels of coarse woody debris, should be factored into the decisionmaking 
process. In dry forest types there may be some long-term advantages for managers if excessive 
coarse woody debris loads are reduced early in the post-wildfire period.” 

Issues 

Issues were identified through internal Agency review and public scoping. The following general 
areas of concern were identified: 

 Long-term soil productivity 

 Water quality 

The main areas of risk that any action alternative presents to long-term soil productivity and 
water quality are derived from four areas: 

1. Detrimental disturbance to soil resources from soil compaction and surface soil 
displacement. 

2. Loss of CWD recruitment below recommended guidelines (Graham 1994; Brown 2003) 
for long-term soil productivity. 

3. Sediment delivery due to road use and maintenance on road segments that are within or 
adjacent to streams. 

4. Sediment delivery due to yarding activities associated with removing woody material 
from activity units. 

Direct and Indirect Effects 

Alternative 1 - No Action  

Under the no action alternative, current management plans would continue to guide management 
of the project area. No timber salvage, reforestation, or fuels management activities as proposed 
in this project would be implemented to accomplish project goals. Road maintenance and repair, 
trail maintenance and repair, BAER monitoring and potential reseeding if indicated, evaluating 
previous plantation regeneration efforts, repair of range improvements, and hazard tree removal 
would continue. This alternative would allow the area to recover without management actions and 
addresses issues raised during scoping from comments received regarding lack of scientific 
information supporting salvage harvesting of burned areas.  

The trend of the current condition would continue. On gentle slopes, the burned area would 
continue to revegetate naturally with grasses, forbs, and other woody species. Ground cover 
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would increase and would most likely meet minimum TES ground cover tolerances within 3 to 5 
years. 

Soil Hydrology 

Soil hydrology would remain essentially the same as the current condition. Those remaining areas 
of water repellency that may exist would eventually fade as freeze/thaw, root penetration, and 
chemical weathering processes occur. Areas of compaction due to past forest treatment and road 
transportation activities would remain and continue on a slow trajectory for recovery dependent 
on natural amelioration. 

Soil Stability 

Soil stability would be in an impaired or unsatisfactory condition for most soil map units due to a 
lack of ground cover and post-fire accelerated erosion processes. The Burned Area Emergency 
Response report estimates that this period would last for up to 3 years. As ground cover is 
established with natural vegetation and litter and deadfall, the soil condition would improve 
toward the prefire condition. Current soil cover conditions (1½ years post-fire) over forested 
stands range from 28 to 69 percent. It is expected that ground cover will return to prefire 
conditions in another 1 to 2 years. Soil condition ratings would remain as shown in table 22. 

Current erosion rates under previously forested stands average 3 tons per acre per year for 0 to 15 
percent slopes and 10 tons per acre per year for slopes 15 to 40 percent. These decreases in post-
fire erosion rates as compared to the immediate post-fire potential erosion rate (18 tons per acre 
per year) are a reflection of the increase in ground cover due to needles, seeded grasses, and 
forbs. 

Nutrient Cycling 

Nutrient cycling on a majority of the soil map units within the project area would be in an 
impaired or unsatisfactory condition due to the lack of ground cover and available organic 
materials at the soil surface. Soil organic material was largely removed from most soil map units 
within the high and moderate/high burn severity areas within the project area.  

In the future, accumulations of large dead woody fuel, especially those containing larger diameter 
decayed pieces, may present a hazard to long-term soil productivity in the event of a future 
wildfire. Heavy amounts of large diameter fuels can hold smoldering fire on a site for extended 
periods causing excessive soil heating. Accumulations exceeding 40 tons per acre have the 
potential to cause long-term soil productivity losses where wildfires re-occur (Brown et al. 2003). 
Some researchers (Monsanto and Agee 2008) have found that fuel loading as low as 24 tons per 
acre poses a risk to roots and soils for future wildfire events. The fuels analysis indicates that 
future fuel loadings from falling snags (within approximately 20 to 40 years) will exceed 
recommended levels for soil heating in the event a wildfire occurs. Brown et al. (2003) 
recommends 5 to 20 tons per acre of CWD for dry pine vegetation types. Coarse woody debris 
plots indicated that 17 percent of the burned stands have in excess of 58 tons per acre. Eighty-
three percent of the burned stands had a range of 0.28 to 54.5 tons per acre of CWD. 

The effects of the fire on soil hydrology, soil stability, and nutrient cycling would essentially stay 
on the current slow improvement trend of the post-fire condition. However, exposed soils would 
be vulnerable to erosion due to the limited ground cover condition.  
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Alternative 2 (Proposed Action) 

Soil Hydrology 

Soil compaction is the primary impact that affects soil hydrology. Compaction of the soil reduces 
soil porosity and inhibits water infiltration. The main causes of compaction to soils from the 
proposed action would be the use of landings, and the use of ground-based equipment to harvest 
and yard burned trees from the fire area. These pieces of equipment typically create skid trails 
where they collect and retrieve the cut trees to be dragged to the landings. Multiple passes on 
these skid trails can create compaction and reduce infiltration to the extent where long-term soil 
productivity on those skid trail locations is negatively impacted.  

Soil disturbance surveys indicate that the current existing percentage of landings and skid trails is 
approximately 8 to 12 percent of the proposed activity areas. As noted above, most of these skid 
trails still show compaction and are not exhibiting substantial recovery. In order to avoid further 
compaction and displacement of soils, the existing landing and skid trail network would be re-
used. All landings would be ripped, and heavily used skid trails would be decompacted utilizing a 
disk or other shallow soil decompaction equipment to alleviate reductions in infiltration capacity. 
Therefore, it is not expected that the percentage of compacted areas would increase 
substantially—not beyond an additional 1 to 2 percent over the current condition. Further, 
equipment would be limited to slopes less than 20 percent, and skid trail spacing would be a 
minimum of 100 feet. Allowances would be made for heavy equipment to move over steep 
pitches (up to 30 percent) for distances no greater than 100 feet. 

Those remaining areas of water repellency that may exist would eventually fade as freeze-thaw, 
root penetration, and chemical weathering processes take place. Alternative 2 has the potential for 
the most re-compaction of existing skid trails and roads. After use, these landings and skid trails 
used for the project will have appropriate mitigation measures applied (see BMP 24.24 and 24.25) 
to hasten infiltration improvement. 

Soil Stability 

Soil stability would be improved over approximately 9,114 acres due to the addition of slope 
roughness from the added slash at the soil surface. Slash would enhance ground cover and 
thereby reduce soil particle detachment by raindrop impact. Enhanced ground cover will come 
immediately from the direct addition of slash, and over the longer term from the positive response 
of herbaceous growth to improved microhabitat (shade and moisture) conditions. This 
improvement comes for most soil map units due to a current condition of reduced ground cover 
and post-fire accelerated erosion processes. The Burned Area Emergency Response report 
estimates recovery of soils to minimum soil tolerance levels would take approximately 3 years 
from the time the fire ended.  

FSWEPP modeling indicates that erosion rates from harvest and post-harvest fuel treatment 
activities (piling and burning) would be approximately 0.3 ton per acre per year for slopes 0 to15 
percent and 1 ton per acre per year for slopes 15 to 40 percent. The decrease in erosion as 
compared to the no action condition is attributable to the increase in soil surface roughness from 
slash fires and CWD. Soil condition would improve slightly over time. However, soil condition 
ratings would essentially remain the same because the impaired and unsatisfactory soil condition 
ratings (table 22) are generally based on steeper slopes which would not be substantially affected 
by project activities. Modeled sediment delivery to stream channels would be essentially the same 
as the volumes predicted for the upslope erosion rate.  
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Soils would be less exposed to future accelerated erosion due to the increased soil surface 
roughness added by residual logging slash. There would be some attendant soil displacement 
from the end lining of logs to skid trail areas on treatment units, although overall, the negative 
effects would be minimized due to the application of project design features and BMPs (see 
project design features for soils and watershed listed in chapter 2 and Soil and Water 
Conservation Practices (SWCPs) 24.1, 24.13, 24.16 – 24.18, 24.2, 24.21 – 24.24, 24.26, 24.27, 
24.29, 24.3, 25.16, 25.18). The effectiveness of these measures has been proven to control and 
reduce impacts to soil resources and water quality (Ice 2004; Rashin 1994; Seyedbagheri 1996; 
USDA Forest Service 2004b).  

Nutrient Cycling 

Nutrient cycling would be in an improving condition over approximately 9,114 acres due to the 
addition of small and large woody material. The project would leave at least 15 tons per acre of 
CWD in the activity units. In addition, up to 5 tons per acre of fine fuels would be left as needles, 
twigs, small limbs, and other small slash material. The majority of the treatments are proposed for 
areas where soil organic material was largely removed from most soil map units—within the high 
and moderate/high burn severity areas within the project area. So the near term addition of CWD 
and other fine fuels would have a beneficial effect to long-term soil productivity (see project 
design features detailed in this section: 10-13). The effectiveness of these measures has been 
proven to control and reduce impacts to soil resources and water quality (Ice 2004; Rashin 1994; 
Seyedbagheri 1996; USDA Forest Service 2004b). 

Alternatives 3 

Soil Hydrology 

Soil compaction is the primary impact that affects soil hydrology. Compaction of the soil reduces 
soil porosity and inhibits water infiltration. The main causes of compaction to soils from the 
proposed action would be the use of landings and ground-based equipment to harvest and yard 
burned trees from the fire area. These pieces of equipment typically create skid trails where they 
collect and retrieve the cut trees to be dragged to the landings. Multiple passes on these skid trails 
can create compaction and reduce infiltration to the extent where long-term soil productivity on 
those skid trail locations is negatively impacted.  

Soil disturbance surveys indicate that the current existing percentage of landings and skid trails is 
approximately 8 to 12 percent of the proposed activity areas. As noted above, most of these skid 
trails still show compaction and are not exhibiting substantial recovery. Approximately 86 percent 
of the treatment units occur on soil map units classified as severe erosion hazard. These units 
would be winter logged to reduce further impacts to the existing skid trail system. Winter logging 
greatly reduces soil displacement and re-compaction of existing skid trails (up to 76 percent by 
some estimates) (Klock 1975). 

On all other units, the existing landing and skid trail network would be re-used. All landings 
would be ripped, and heavily used skid trails would be decompacted utilizing a disk or other 
shallow soil decompaction equipment to alleviate reductions in infiltration capacity. So it is not 
expected that the percentage of compacted areas would increase substantially; increases in 
compacted areas would be less than 1 percent of all activity areas. Again, all equipment would be 
limited to slopes less than 20 percent, and skid trail spacing on non-winter harvest areas would be 
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a minimum of 100 feet. Allowances would be made for heavy equipment to move over steep 
pitches (up to 30 percent) for distances no greater than 100 feet. 

Those remaining areas of water repellency that may exist would eventually fade as freeze-thaw, 
root penetration, and chemical weathering processes take place. Alternative 3 has the potential for 
the least re-compaction of existing skid trails and unauthorized roads. After use, landings, skid 
trails and unauthorized roads used for the project will have appropriate mitigation measures 
applied (see BMP 24.24 and 24.25) to hasten infiltration improvement. 

Soil Stability 

Soil stability would be improved over approximately 5,756 acres due to the addition of slope 
roughness from the added slash at the soil surface. Enhanced ground cover will come 
immediately from the direct addition of slash and over the longer term from the positive response 
of herbaceous growth to improved microhabitat (shade and moisture) conditions. This 
improvement comes for most soil map units due to a current condition of reduced ground cover 
and post-fire accelerated erosion processes. New soil displacement will be minimized due to the 
over-snow logging on soil map units rated as having a severe erosion hazard. All other treatment 
areas would require the use of designated existing skid trails, limiting the operation of equipment 
to slopes 20 percent and less. The Burned Area Report (USDA Forest Service 2006b) estimated 
recovery of soils to minimum soil tolerance levels would take approximately 3 years from the 
time the fire ended.  

FSWEPP modeling indicates that erosion rates from harvest and post-harvest fuel treatment 
activities (piling and burning) would be approximately 0.2 ton per acre per year for slopes 0 to 15 
percent and 0.7 ton per acre per year for slopes 15 to 40 percent. The decrease in erosion as 
compared to the no action condition is attributable to the increase in soil surface roughness from 
slash fires and CWD. Soil condition would improve slightly over time. However, soil condition 
ratings would essentially remain the same because the impaired and unsatisfactory soil condition 
ratings (table 22) are generally based on steeper slopes which would not be substantially affected 
by project activities. Modeled sediment delivery to stream channels would be essentially the same 
as the volumes predicted for the upslope erosion rate. The difference between the erosion and 
sediment delivery rates for alternatives 2 and 3 is due to the decrease in ground disturbance on 
over-snow logging activity units. 

Soils would be less exposed to future accelerated erosion due to the increased soil surface 
roughness added by residual logging slash. There would be some attendant soil displacement 
from the end lining of logs to skid trail areas on treatment units, but overall the negative effects 
would be minimized due to the application of project design features and BMPs (see project 
design features for soils and watershed listed in chapter 2 and SWCPs 24.1, 24.13, 24.16 – 24.18, 
24.2, 24.21 – 24.24, 24.26, 24.27, 24.29, 24.3, 25.16, 25.18). The effectiveness of these measures 
has been proven to control and reduce impacts to soil resources and water quality (Ice 2004; 
Rashin 1994; Seyedbagheri 1996; USDA Forest Service 2004b). 

Nutrient Cycling 

Nutrient cycling would be improved over approximately 5,756 acres due to the addition of small 
and large woody material. The project would leave at least 15 tons per acre of CWD in the 
activity units. In addition, up to 5 tons per acre of fine fuels would be left as needles, twigs, small 
limbs, and other small slash material. The majority of the treatments are proposed for areas where 
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soil organic material was largely removed from most soil map units—within the high and 
moderate/high burn severity areas within the project area. So the near term addition of CWD and 
other fine fuels would have a beneficial effect to long-term soil productivity (see project design 
features detailed in this section: 10-13). The effectiveness of these measures has been proven to 
control and reduce impacts to soil resources and water quality (Ice 2004; Seyedbagheri 1996; 
USDA Forest Service 2004b). 

Alternative 4 (Action Alternatives) 

Soil Hydrology 

Soil compaction is the primary impact that affects soil hydrology. Compaction of the soil reduces 
soil porosity and inhibits water infiltration. The main causes of compaction to soils from the 
proposed action would be the use of landings and ground-based equipment to harvest and yard 
burned trees from the fire area. These pieces of equipment typically create skid trails where they 
collect and retrieve the cut trees to be dragged to the landings. Multiple passes on these skid trails 
can create compaction and reduce infiltration to the extent where long-term soil productivity on 
those skid trail locations is negatively impacted.  

Soil disturbance surveys indicate that the current existing percentage of landings and skid trails is 
approximately 8 to 12 percent of the proposed activity areas. As noted above, most of these skid 
trails still show compaction and are not exhibiting substantial recovery. In order to avoid further 
compaction and displacement of soils, the existing landing and skid trail network would be re-
used. All landings would be ripped, and heavily used skid trails would be decompacted utilizing a 
disk or other shallow soil decompaction equipment to alleviate reductions in infiltration capacity. 
So it is not expected that the percentage of compacted areas would increase substantially—not 
beyond an additional 1 to 2 percent over the current condition. Further, equipment would be 
limited to slopes less than 20 percent, and skid trail spacing would be a minimum of 100 feet. 
Allowances would be made for heavy equipment to move over steep pitches (up to 30 percent) 
for distances no greater than 100 feet. 

Those remaining areas of water repellency that may exist would eventually fade as freeze-thaw, 
root penetration, and chemical weathering processes take place. Alternative 4 has the potential for 
more re-compaction of existing skid trails and unauthorized roads than alternative 3, but less than 
alternative 2. After use, these landings, skid trails and unauthorized roads used for the project will 
have appropriate mitigation measures applied (see BMP 24.24 and 24.25) to hasten infiltration 
improvement.  

Soil Stability 

Soil stability would be increased over approximately 5,541 acres due to the addition of slope 
roughness from the added slash at the soil surface. Slash would enhance ground cover and 
thereby reduce soil particle detachment by raindrop impact. This improvement comes for most 
soil map units due to a current condition of reduced ground cover and post-fire accelerated 
erosion processes. The Burned Area Emergency Rehabilitation report estimates recovery of soils 
to minimum soil tolerance levels would take approximately 3 years from the time the fire ended.  

FSWEPP modeling indicates that erosion rates from harvest and fuels treatment (piling and 
burning) would be approximately 0.3 ton per acre per year for slopes 0 to 15 percent and 1 ton per 
acre per year for slopes 15 to 40 percent. The decrease in erosion as compared to the no action 
condition is attributable to the increase in soil surface roughness from slash fires and CWD. Soil 
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condition would improve slightly over time. However, soil condition ratings would essentially 
remain the same because the impaired and unsatisfactory soil condition ratings (table 22) are 
generally based on steeper slopes which would not be substantially affected by project activities. 
Modeled sediment delivery to stream channels would be essentially the same as the volumes 
predicted for the upslope erosion rate. 

Effects to soil and water resources for alternatives 2 and 4 are similar at the treatment unit scale. 
However, alternative 4 would treat less acreage and would, therefore, provide for less of a ground 
cover increase at the project area scale. The difference in erosion and sedimentation rates between 
alternatives 3 and 4 is due to the decrease in ground disturbance on over-snow logging activity 
units (see project design features for soils and watershed listed in chapter 2 and SWCPs 24.1, 
24.13, 24.16 – 24.18, 24.2, 24.21 – 24.24, 24.26, 24.27, 24.29, 24.3, 25.16, 25.18). The 
effectiveness of these measures has been proven to control and reduce impacts to soil resources 
and water quality (Ice 2004; Rashin 1994; Seyedbagheri 1996; USDA Forest Service 2004b).  

Nutrient Cycling 

Nutrient cycling would be in an improving condition over all soil map units within treatment 
areas due to the addition of organic material and ground cover where most soil map units were at 
or below recommended ground cover tolerance levels. The project would leave at least 15 tons  
per acre of CWD in the activity units. In addition, up to 5 tons per acre of fine fuels would be left 
as needles, twigs, small limbs, and other small slash material. The majority of the treatments are 
proposed for areas where soil organic material was largely removed from most soil map units—
within the high and moderate/high burn severity areas within the project area. So the near term 
addition of CWD and other fine fuels would have a beneficial effect to long-term soil 
productivity (see project design features detailed in this section: 10-13). The effectiveness of 
these measures has been proven to control and reduce impacts to soil resources and water quality 
(Ice 2004; Seyedbagheri 1996; USDA Forest Service 2004b). 

Summary of Alternative Effects 

The analysis of project effects is based on the relative risk in promoting accelerated soil erosion 
due to project activities. Ground cover and the organic material it provides to the soil surface is 
the primary component that gives protection to soils against accelerated erosion. Activities for all 
action alternatives would generally occur on relatively gentle slopes (slopes less than 20 percent). 
There would be some minor areas of activity on the steeper slope areas (20 to 30 percent) that 
will have a greater impact on ground cover and surface erosion. Therefore, slope and the current 
condition of the soils by the TES slope class are the primary determinants in assigning relative 
risk by alternative. Table 22 shows the relative risk by alternative and slope class in terms of 
erosion rates and compares road mileage within stream buffer zones. Alternative 3 has been 
adjusted to reflect the reduction in soil disturbance due to over-snow logging. Alternative 3 would 
provide the least risk to soil resources, followed by alternatives 4, then 2. Although alternatives 2 
and 4 have the same erosion rates, alternative 2 would occur over more acres. 

The relative risk between alternatives assumes that between harvest, fuel treatment, and planting 
activities, every acre in each proposed treatment unit would be affected. Therefore, the total 
alternative acreage is assumed to be at risk in each alternative for some level of soil disturbance 
and potential accelerated erosion. The risk for soil disturbance and accelerated erosion is expected 
to last until ground cover conditions have recuperated sufficiently to protect the soil surface—
approximately within the next 1 to 2 years. 
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The risk of impacts to water quality and ephemeral/intermittent stream channels from road 
treatments is relatively low for the proposed action and action alternatives. The transportation 
system required to conduct salvage operations is in place. Most of those roads are surfaced with 
materials derived from the local soils and geology. Traffic is light for most of the year with 
increased use and impacts during the fall hunting season. Erosion from the road template is 
generally not a problem as most roads are located on relatively gentle slopes. No new roads 
would be constructed with this project. Some older, existing spur roads would need to be re-
opened for salvage activities, then closed following use. Most roads within the project area are 
not located near active streams; however, there are some road segments that are located on or near 
stream channels. Roads within stream buffers are the most likely locations for impact to water 
quality and stream channels. The miles of roads within stream buffers are displayed by alternative 
in table 22. Again, alternative 3 would provide for the least risk for impacts to stream channels 
due to road use and maintenance. 

Table 22.  Comparison of erosion rates and miles of road segments within stream 
channel buffer zones  

Alt. 
0 to 15 Percent 
(tons/acre/yr)  

15 to 40 Percent 
(tons/acre/yr) 

Total Miles of 
Roads Used  

Miles of Roads in 
Stream Channel 

Buffer Zones 

1 3 10 0 (19.6 existing) 

2 0.3 1 168 4.2 

3 0.2 0.7 130 3.5 

4 0.3 1 141 3.8 

Note: Alternatives 2 and 4 have the same erosion rates; however, activities would occur over more acres under 
alternative 2. 

Cumulative Effects 

For the purpose of this analysis, the cumulative effects boundary for hydrologic resources is 
described as the watershed divide boundaries as delineated by the Snake Gulch and House Rock 
Wash 5th code watersheds as discussed earlier in this section. The 5th code watersheds are the 
next scale of watershed area that encompass the project area, yet do not add so much watershed 
area that any cumulative effects are diluted. All known past, present, and reasonably foreseeable 
future activities that could contribute to cumulative effects are listed in tables 23 and 24. Those 
vegetation removal activities that are older than 20 years are assumed to be contributing 
negligible or no measurable cumulative effect. All known roads and trails are included as they 
persist over time. The Warm Fire suppression and BAER activities are also included. 
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Table 23.  Past, present, and reasonably foreseeable future treatments and activities for 
Snake Gulch 5th Code Watershed 

Snake Gulch – 179,372 Acres 

Sale Method 
Acres  

(unless otherwise 
indicated) 

Year 
Percent of 
Watershed

* 

Past Activities 

Vegetation Management 

Mistletoe Ground based 312 1988-89 <1%% 

Jack Lily Ground based 354 1992 <1% 

Warm Spring Ground based 1,257 1988 <1% 

Big Frac Ground based 1,107 1992 <1% 

Past Sales within Project Boundary Ground based 720 1980s <1% 

Past Sales within Project Boundary Ground based 710 1990s <1% 

Total  4,460  3% 

Wildfires 

Warm Fire  20,605 2006 11% 

Mangum Fire  290 2000 <1%% 

Bridger Knoll Fire  19,823 1996 11% 

Slide Fire  5,105 2007 3% 

Wildfire Suppression Rehabilitation 

Warm Fire Suppression fire line 
waterbarred 

 
15 miles 2006 

 

Warm Fire Suppression fire line seeded  15 miles 2006  

Warm Fire Suppression spike camp, 
safety zones, helispots, drop points 
rehabilitated 

 
 2006 

 

Slide Fire Suppression fire line 
waterbarred 

 
11 miles 2007 

 

Slide Fire Suppression fire line seeded  11 miles 2007  

Burned Area Rehabilitation 

Warm Burn rehab seeding  3,289 2006 2% 

Slide Fire Burn rehab seeding (aerial)       850 2007 <1% 

Slide Fire Burn rehab seeding (range drill)       900 2008 <1% 

Current/Ongoing Activities 

Vegetation Management     

ADOT Hazard Tree Removal  139.5 current <1% 

Highway/Forest Development 
Roads/Trails 

 
>6.9 miles/sq mi 
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Snake Gulch – 179,372 Acres 

Percent of Acres  
Sale Method Year Watershed(unless otherwise 

indicated) * 

Dispersed Camping     

Hunting     

Burn Rehab Monitoring/Seeding/Rangeland Improvement Repairs 

Grazing     

Central Summer Allotment  178,881  100% 

Proposed Activities 

Warm Fire Road Hazard Tree Removal  550  <1% 

Jacob Ryan Timber Sale  3,661  2% 

*Percent of watershed affected is rounded. 

 

Table 24.  Past, present, and reasonably foreseeable future treatments and activities for 
House Rock Wash 5th Code watershed 

House Rock Wash Watershed – 192,974 acres 

Sale Method 
Acres 

 (unless otherwise 
indicated) 

Year 
Percent of 
Watershed

* 

Past Activities 

Vegetation Management 

 Ground Based 2,096 1980s 1% 

  4,574 1990s 2.4% 

Total  6,670  3.5% 

Wildfires/Fire Rehab/Burned Area Emergency Response 

Warm Fire  18,505  9.6 

Warm Fire Additional Activities 

Fire line waterbarred  15 miles   

Fire line seeded  15 miles   

Spike camp, safety zones, helispots, drop 
points rehabilitated 

 
 

  

Burn rehab seeding  6,745  3.4% 

Current/Ongoing Activities 

Vegetation Management 

ADOT Hazard Tree Removal  139.5  <1% 

Ryan One   1,000  <1% 
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House Rock Wash Watershed – 192,974 acres 

Percent of Acres 
Sale Method Year Watershed (unless otherwise 

indicated) * 

Grazing 

Central Summer Allotment  58,240 Ongoing 30% 

Burro  14,137 Ongoing 7% 

Ryan  9,184 Ongoing 5% 

House Rock  18,211 Ongoing 9% 

Kane  12,004 Ongoing 6% 

Other Projects 

Highway/Forest Development 
Roads/Trails 

 
>6.9 Miles/sq mi 

  

Dispersed Camping     

Hunting     

Proposed Activities 

Jacob Ryan Timber Sale  1,585  1% 

Warm Fire Road Hazard Tree Removal  581  <1% 

*Percent of watershed affected is rounded. 

No Action 

The no action alternative would not create cumulative effects because there are no direct or 
indirect effects from management activities to soil or water resources. 

Action Alternatives 2, 3, and 4 

The project area within both the Snake Gulch and House Rock Wash watersheds remains in a 
fairly natural, undeveloped forested condition. The main impact to these watersheds is the near 
term effects (3 to 5 years) derived from the Warm Wildfire. There are some roads contributing to 
sedimentation, but overall the portions of these watersheds affected by the proposed project are in 
a recovering watershed condition due to wildfire effects. Generally, ground cover and woody 
debris has been lost over the fire area. In the near term (3 to 5 years), accelerated erosion and 
sedimentation will occur in response to precipitation events.  

The fire represents approximately 9.6 and 8.7 percent of House Rock Wash and Snake Gulch 
watersheds respectively. 

Past recreational activities and thinning projects have occurred, but not to the extent or magnitude 
that it has effected infiltration, runoff, erosion, or nutrient cycling capabilities of the watershed. 
Past vegetation management activities in Snake Gulch watershed (16 percent of the watershed) do 
represent a moderate amount of past disturbance activity, but most of those projects are 15 years 
old or more, and past effects (other than residual skid trails) are ameliorating. 
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Outside of the Warm Fire suppression boundary there is a history of vegetation management 
activities within both watersheds. Skid trails and existing road systems are the major legacies of 
these activities that still have an impact to soil and water resources. The existing road/trail system 
averages approximately 6.9 miles per square mile throughout both watersheds. Grazing and 
recreational activities are also ongoing. Overgrazing occurred historically in both watersheds, but 
AUM numbers have been steadily decreasing since the 1980s to meet range utilization standards. 
Grazing within the fire area is currently suspended for 2 years from the date of the fire and will be 
re-initiated using an adaptive management strategy where range conditions can support the use. 

As was noted in the direct/indirect effects section, it is expected that there would be a short-term 
direct or indirect effect due to ground-disturbing activities such as ground-based logging and road 
maintenance work. That direct or indirect effect is expected to subside and not be measurable 
within the next 5 to 10 years. In addition, it is expected that the accumulation of cover and 
organic materials in the form of slash, plus the road restoration associated with the action 
alternatives, would create a net reduction in the long-term cumulative effect by improving forest 
soil cover and road drainage systems along stream channels, and rehabilitating existing roads and 
trails that would not be maintained on the Forest Service system. 

The action alternatives associated with the project present a small risk for cumulative watershed 
effects when considering all past, ongoing, and future activities outside of the project boundaries. 
As previously described for alternatives 2, 3, and 4, effects from these alternatives would be 
small; short-term (5 to 10 year) increases in soil erosion and sediment delivery potential, within 
acceptable limits. The expected long-term reduction in soil erosion rate and sediment delivery 
compared to the pretreatment existing conditions in the project area would not have any 
substantial cumulative effect on either of these watersheds, even when combined with effects 
from the other activities previously mentioned. 

Consistency with Regulatory Framework 

The action alternatives are consistent with the forest plan and other laws and Executive Orders. 
All proposed project design features and best management practices would meet or exceed the 
Kaibab National Forest plan objectives and standards for soil and water quality. The action 
alternatives have the potential for some localized short-term impacts to soil and water quality, but 
those impacts should not be of a magnitude and duration to substantially alter or degrade existing 
soil or water quality conditions. Limiting ground-based skidding to slopes less than 20 percent 
and using existing roads and trails or over slash mats is designed to reduce detrimental soil 
disturbance and control runoff and erosion from project activities. Measures to leave sufficient 
coarse woody debris address nutrient recycling (Brown et al. 2003) and would help maintain soil 
site productivity, as well as reduce potential erosion. 

The Clean Water Act of 1977, National Forest Management Act 1976, Intergovernmental 
Agreement between the State of Arizona and U.S. Department of Agriculture Forest Service 
Southwestern Region (USDA Forest Service 2008c) would all be met through the project design 
features and application of Region 3 FSH 2509.22_20 Best Management Practices for timber and 
road activities. Further, the project is too far away from any 303(d) listed water body to have any 
negative effects on a listed stream.  

Executive Orders 11990 (Wetlands Management) and 11998 (Floodplain Management) would be 
met as there are no affected flood plains or wetlands within the project area. 
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Wildlife and Wildlife Habitat 
Introduction 

This section summarizes the biological evaluation of impacts from activities proposed for the 
Warm Fire Recovery project to USDA Forest Service Region 3 sensitive species, and the 
evaluation of forest management indicator species (MIS) as designated in the Kaibab forest plan. 
This section also summarizes the biological assessment, which serves as a report to assess 
potential impacts to wildlife that are federally listed threatened and endangered species. Direction 
is found in FSM 2672.42. 

Applicable requirements and other direction guiding the management and protection of wildlife 
and habitat may be found in the Endangered Species Act (ESA), National Forest Management Act 
(NFMA), and USDA Forest Service manuals. The forest plan (USDA Forest Service 2004a) 
provides forest-wide and site-specific standards and guidelines for maintenance of habitat for 
wildlife species. The forest plan was developed to be consistent with ESA, NFMA and USDA 
Forest Service manual direction. Forest plan direction has been incorporated into the project 
design where appropriate. 

Methodology for Analysis 

Prefield reviews were conducted to determine which species are known to occur in the area or 
have suitable habitat present and could potentially occur. Sources reviewed include Arizona 
Game and Fish Department Heritage Data Management System (AGFD HDMS), Forest 
occurrence databases (NRIS FAUNA database), and species distribution information. Vegetation 
analysis is based on stand data in the Timber Stand Management Record System (TSMRS) and 
post-fire vegetation mortality mapping. More information on the vegetation data is found in the 
“Vegetation Resources” section of this EIS. 

Surveys that have been done in the project area include Mexican spotted owl (MSO) surveys and 
MSO habitat suitability based on prefire cover types. Goshawk inventory and monitoring has 
been ongoing since 1991. Observations recorded during all of these surveys have been 
incorporated. Other sources of information include the forest’s MIS analyses (Bratland et al. 
2008); landbird surveys (Noble 2006); North Kaibab Species Descriptions (Sanders et al. 2004); 
Warm Fire Assessment (USDA Forest Service 2007c) and wildlife observations and survey 
information from the FAUNA database.  

The analysis area used for direct and indirect effects is limited to the project area as the effects are 
localized to the area of fire salvage. The project area is sufficiently large (39,110 acres) to address 
the mid-level analysis area. The Geographic Area (GA) 13 and 16 scale, and site/stand levels 
were also evaluated to address the forest plan required three scales of analysis, and cumulative 
effects. The analysis focuses on changes in vegetation, as this proposal would result in changes to 
stand structure and tree species composition through salvage and planting. Disturbance associated 
with project activities may also be an issue and is included in indirect effects. Changes in access 
(during project implementation) have also been incorporated. The analysis area for determining 
species population trends is the Kaibab National Forest (KNF). For habitat trends the analysis 
area is GA 13 and 16. 

Timeframes used for the analysis include disturbance effects due to increased traffic, human 
activity, and equipment use during project activities. Project activities are expected to take 
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approximately 2 years with no season operating constraints except where nests (goshawk or 
condor) are found under all alternatives, and areas with severely erosive soils in alternative 3. 
Changes in vegetation and habitats are also considered during the analysis. 

Affected Environment 

Existing Condition 

Habitat conditions on the North Kaibab Ranger District (NKRD) prior to the Warm Fire included; 
(1) a large tree component relatively intact compared to the rest of the Southwest. Current 
conditions (as compared to what was here in 1910) have an excess of trees in every diameter 
class; (2) the snag prescriptions in the forest plan, combined with “green snags” (i.e., lightning 
strikes, dead tops, and to a degree, dead limbs) likely maintain snags above historic conditions; 
and (3) aspen conditions are likely peaking on the NKRD and were projected to start declining in 
the near future (Noble, personal communication). 

The WFR project is the part of the burn that was actively suppressed as a wildfire and contains 
approximately 39,110 acres. The remainder of the fire which was managed as a wildland fire use 
(WFU) burn is approximately 19,513 acres with the total fire being 58,623 acres. The WFR is 
part of GA 13 (274,986 acres) which contains almost all of the coniferous forest within the 
NKRD and GA 16 (125,408 acres) which contain all of the pinyon-juniper (PJ) on the east side of 
the NKRD. The ponderosa pine cover type dominated the project area (65 percent), as shown in 
table 1. Other cover types were represented as well, the amount of grass/forb acres increased 
greatly after the fire. Table 25 includes the forest cover type in relation to the large scale analysis 
area of the GA pre- and post-fire. 

Table 25.  Percent of pre- and post-fire forest cover types within the Warm Fire project area 

Cover Type 
Pre-fire 
Acres 

Pre-fire 
Percent of 

Project 
Area 

Pre-fire 
Percent of 

GA 13 
Habitat this 
Represents* 

Post-fire 
Acres 

Post-fire 
Percent 

of Project 
Area 

Post-fire 
Percent of 

GA 13 
Habitat this 
Represents*

Ponderosa pine 25,421 65% 15% 11,902 30% 7% 

Mixed conifer 5,619 14% 11% 433 1% <1% 

Pinyon-juniper 3,863 10% 4%** 128 <1% <1%** 

Aspen 2,531 6% 12% 1,085 3% 5% 

*Acres for GA 13 (and 16 for PJ):  PP=180,735, MC=49,981, PJ=88,145, and AA=21,975 

**Pinyon-juniper (PJ) acres within project area are compared to GA 13 and 16 combined since most of the PJ in the 
project area was in GA 16, which is composed primarily of PJ. 

 

During the Warm Fire, 12,000 acres of ponderosa pine burned as a stand-replacing fire, with 100 
percent mortality. Historically, mixed conifer had a mixed fire regime, but in the Warm Fire, 
4,300 acres (or 76 percent) of the mixed conifer also burned as a stand-replacing fire with 100 
percent mortality. Both of these are outside the historic range of variability. Aspen, which has 
been declining across the Southwest for years, will benefit and increase in distribution (USDA 
Forest Service 2007c). Four levels of vegetation mortality were determined within the fire area.  
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1. Low Mortality:  light ground char, most trees survived except for pockets of seedlings or 
saplings; shrubs, forbs and grasses had less than 15 percent mortality, with less than 5 
percent mortality in upper canopy. 

2. Mixed-Low Mortality:  Fire effects slightly higher and with more variability than low, 
characterized by approximately 10 percent mortality of upper canopy and 50 percent 
subcanopy scorch. 

3. Mixed-High Mortality:  Fire effects less lethal than high and with more variability than 
high; moderate soil heating, surface litter layer was consumed and duff layer deeply 
charred. Small woody debris consumed, larger logs remain but are charred. Ground cover 
is patchy and not continuous. Much of the tree canopy remains, but is scorched, turning 
the needles brown; characterized by approximately 70 percent mortality in upper canopy. 

4. High Mortality:  High degree of soil heating killed live vegetation; large majority of 
trees killed with entire tree canopies totally consumed. Foliage, litter and duff were 
completely consumed, and coarse woody debris was deeply charred or totally consumed; 
characterized by 100 percent mortality in surface vegetation and upper canopy trees.  

Table 26 displays the percent of each cover type in each mortality class in the project area. The 
percentages indicate that all cover types experienced much higher mortality than would be 
expected based on historic fire regimes (USDA Forest Service 2007c). 

Table 26.  Percent of cover type within each mortality class 

Cover Type Low Mortality Mixed-Low Mixed-High High Mortality 

Pinyon-juniper 3% 4% 12% 81% 

Ponderosa pine 23% 18% 12% 47% 

Mixed conifer 8% 7% 7% 78% 

Aspen 15% 18% 15% 52% 

 

Cover types that received fire severities at the high and/or mixed high classification were in most 
cases converted from a stocked stand to an unstocked stand that is now classified as vegetative 
structural stage (VSS) 1 (grass/forb stage). The primary effect of the Warm Fire on the large scale 
analysis area was that it moved a large area of GA 13 and 16 further away from the desired mix of 
VSS classes described in the forest plan (USDA Forest Service 2004a) (table 27). Taking the 
primary conifer cover types within the project area, ponderosa pine and mixed conifer, VSS 1 
went from being absent pre-fire to 61 and 92 percent, respectively. The Warm Fire was so large 
that there was even a significant decrease where ponderosa pine at the GA 13 level (district wide) 
was reduced by 8 percent with a corresponding increase in VSS 1. 

There are no perennial streams in the project area. Water is limited to intermittent or ephemeral 
drainages and ponds forming after precipitation events (rain, snowmelt). There are several lakes 
or ponds, also known as tanks. Most are small, averaging an acre or less. The natural tanks are 
associated with sinkholes in the underlying limestone formation. The tanks often hold water after 
spring snowmelt or heavy summer rain events. Some of these have been modified for livestock 
use (Burger, personal communication).  
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Table 27.  Desired and pre- and post-fire percent for ponderosa pine and mixed conifer 

Ponderosa Pine Mixed Conifer 
Vegetative Structural Stages 

(VSS) 

Desired 
Mix of 
VSS % 

Pre-fire  
Percent 

Post-fire 
Percent 

Pre-fire  
Percent 

Post-fire 
Percent 

1 - Grass-forb/shrub (non-stocked) 10 0 61 0 92 

2 - Seedling/sapling (1 to 4″ d.b.h) 10 0 0 0 0 

3 - Young forest (5 to 11″ d.b.h) 20 23 7 26 4 

4 - Mid-aged forest (12 to 17″ d.b.h) 20 34 9 49 4 

5 - Mature forest (18 to 23″ d.b.h) 20 26 10 13 0 

6 - Mature forest (24″+ d.b.h) 20 17 12 11 0 

 

The existing total road and trail density in the project area is 6.9 miles per square mile. Open road 
density is 1.6 miles per square mile.  

The Kaibab Squirrel National Natural Landmark (KSNNL) was designated by the Department of 
Interior on the Kaibab Plateau in 1965 and includes areas on both North Kaibab Ranger District 
(NKRD) and Grand Canyon National Park (GCNP). Part of the project area is in the KSNNL. 
The project area also lies within the Grand Canyon National Game Preserve, established by 
Presidential proclamation in 1906. 

Migratory flights through this region represent one of the largest raptor migration concentrations 
known in the Western United States and Canada (HawkWatch International 2007). The forest of 
the Kaibab Plateau appears to act as a funnel, relative to the surrounding deserts, for migrating 
raptors. In 2006, surveys found above average passage rates for northern goshawks and peregrine 
falcons and below average for bald eagles. It is unknown how wildfires and drought are affecting 
migratory routes (HawkWatch International 2007). 

Old Growth (Mature Forests) 

The forest plan direction is to allocate no less than 20 percent of each forest ecosystem 
management area (EMA) to old growth. It further provides direction that in the long term to 
manage old growth in patterns that provide for a flow of functions and interactions at multiple 
scales across the landscape through time. Allocations will consist of landscape percentages 
meeting old-growth condition and not specific acres. Old growth should be evaluated at multiple 
scales, including one scale above and one scale below the EMA. Analyses should be based on 
forest type, site capability and disturbance regimes (USDA Forest Service 2004). Even though 
there are several characteristics of old growth such as snags, down logs, canopy closure, etc., the 
primary element is the preponderance of mature trees. Some mature trees are smaller than 18 
inches diameter at breast height (d.b.h) but most trees that have reached 18 inches d.b.h are 
considered mature. Therefore, it is acceptable to equate VSS 5/6 (18″+) size class as being 
functional equivalents of old growth. 

EMAs are generally around 10,000 acres. The WFR project area is over 39,000 acres and 
contains all or parts of 10 EMAs. The total Warm Fire contains two additional EMAs. Therefore, 
the analysis will be based on the WFR project area as the mid-scale analysis (instead of an EMA) 
and will use the GA 13 (274,986 acres) which contains all of the conifer forests for the North 
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Kaibab Ranger District as the scale above and the site (sample point within sites) as being the 
scale below. 

Managing old growth for a flow of functions and interactions across the landscape was one of the 
primary purposes of the 1996 amendment for all national forests in the Southwestern Region (R3) 
that adopted the ecosystem approach based on the most current scientific information that 
developed for the goshawk recommendations (Reynolds et al. 1992) which is not a single species 
management plan but rather an ecosystem landscape approach. Old growth consists of the 
accumulation of groups of mature trees at the sub-site level and specific locations change over 
time due to disturbances, both natural and man made, such as the Warm Fire. This is a basic 
principle of how old growth functions across the landscape within ecosystem that function with 
frequent disturbances such as fire, insects, and disease, etc. 

Vegetative structural stages (VSS) as determined by similar size groups of trees in an uneven-
aged forest are difficult to measure. VSS were determined for each stand (site) exam sample point 
as described in “Implementation and Interpretation of Management Recommendations for the 
Northern Goshawk” (USDA Forest Service 2005a). This site scale data was aggregated up to 
determine pre-fire VSS for the GA 13 large scale analysis area and at the Warm Fire mid-scale 
analysis area (both wildland fire use and suppression areas). The GA 13 VSS baseline was 
corrected by reducing the amount of acres lost in the Warm Fire (see table 28). 

At the WFR project area level, sites were also classified by VSS in a separate process using the 
forest vegetative simulator (FVS) model. Both will be displayed separately as the two data sets 
cannot be compared together. 

Mixed conifer (MC) species like white fir or blue spruce do not get as large as ponderosa pine 
and it is the mixed stands with ponderosa pine that have the larger ponderosa pine to increase 
averages to achieve the 18 inch plus size needed to qualify as VSS 5 or 6. Therefore, ponderosa 
pine (PP) was combined with MC to better represent “mixed conifer” as it occurs on the ground. 
For ponderosa pine other species within the stands such as pinyon-juniper, aspen, and woodland 
species (oak) were grouped as being “ponderosa pine.” Spruce-fir (SF) and PPSF were combined 
for a SF total. Even though there was a reduction in mature trees (VSS 5/6) there was an even 
greater loss in the other size classes resulting in an actual increase percentage of old growth for 
GA 13 for PP and MC (table 28). 
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Table 28. Old growth (mature trees) within GA 13 and within the Warm Fire 

Cover 
Type1 

GA 13, 
VSS 2-6, 
Acres 

GA 13 
VSS 5/6, 
Acres 

Percent 
VSS 

5/6, GA 
13 

High and 
Mixed-High 

in Warm 
Fire, VSS 

5/6 

High and 
Mixed-
High in 
Warm 

Fire, VSS 
2-6 

Percent 
VSS 5/6 
of Area 
Lost in 
Warm 
Fire 

New 
Adjusted 

GA 13 
Acreage 
(VSS 5/6) 

New 
Adjusted 

GA 13 
Acreage 
(VSS2-6) 

New 
Adjusted 
Percent 
VSS 5/6, 
GA 13 

MC 36,728 7,077 19 141 5,313 2 6,936 31,415 22

PPMC 21,543 8,984 42 1,675 6,628 19 7,309 14,915 49

Total 
MC 

58,271 16,061 28 1,816 11,941 11 14,245 46,330 31

PP 81,930 44,227 54 1,675 3,890 4 42,552 78,040 55

PPAA 16,058 6,999 44 85 981 1 6,914 15,077 46

PPPJ 2,432 674 28 0 113 0 674 2,319 29

PPWL 19,629 9,946 51 183 1,985 2 9,763 17,644 55

Total 
PP 

120,049 61,846 52 1,943 6,969 3 59,903 113,080 53

PPSF 2,818 806 29 28 726 3 778 2,092 37

SF 18,388 1,143 6 0 66 0 1,143 18,322 6

Total 
SF 

21,206 1,949 9 28 792 1 1,921 20,414 9

1MC: mixed conifer, PPMC: ponderosa pine/mixed conifer, PP: ponderosa pine, PPAA: PP/aspen, PPPJ: PP/pinyon-
juniper, PPWL: PP/woodland, PPSF: PP/spruce-fir, and SF:  spruce-fir. 

Old growth data as derived from the use of FVS to model data within the WFR project area is 
presented in tables 29 and 30. At the project level there were 279 acres of Engelmann spruce and 
these acres were combined with mixed conifer for this analysis. The data shows that due to the 
severity of the fire, ponderosa pine (VSS 5/6) went from 43 to 22 percent and mixed conifer went 
from 24 to 0 percent for an area of approximately 39,110 acres. The desired condition is to have 
approximately 40 percent for both cover types. 

Table 29. Pre- and post-fire acres for VSS 5/6 within the ponderosa pine 
WFR project area 

 Pre-Fire Acres Post-Fire Acres Difference in Acres 

Ponderosa Pine 

VSS 5 6,467 2,538 -3,929 (61%) 

VSS 6 4,109 3,091 -1,018 (25%) 

Total  10,567 5,629 -4,938 (47%) 

Mixed Conifer 

VSS 5 733 26 -707 (96%) 

VSS 6 596 0 -596 (100%) 

Total 1,329 26 -1,303 (98%) 
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Table 30. Percentage of old-growth, ponderosa pine and mixed 
conifer, pre- and post-fire, WFR project area 

VSS Desired Percent Pre-Fire Percent Post-Fire Percent 

Ponderosa Pine 

5 20 26 10 

6 20 17 12 

5/6 40 43 22 

Mixed Conifer 

5 20 13 0 

6 20 11 0 

5/6 40 24 0 

 

It may take 1 to 2 centuries for the structural components of mature forest to return to most of the 
mixed-high and high mortality burn areas where overstory seed sources are available or where 
planting occurs. Most of the areas that experienced moderate to high and high severity burns are 
distant from seed sources, therefore, it is not possible to accurately estimate the time until mature 
or old-growth habitat recovery occurs if seedlings are not planted. The development of trees and 
eventual expansion of seed sources is a gradual process that depends on adequate precipitation at 
appropriate times to ensure seedling survival. For example, pine seedlings that sprouted after the 
Warm Fire died the following year due to a lack of precipitation. Recent research has called into 
question whether forests will naturally return in high severity, post-fire landscapes (Savage and 
Mast 2005). Key habitat components related to both forest structure (i.e. large trees and snags and 
canopy cover) and understory (i.e. logs and woody debris, wide range of tree and plant species, 
plant cover) are absent in these mortality areas. 

Threatened and Endangered Species 

Regulatory Framework 

The Endangered Species Act of 1973 declares that all Federal agencies … “ utilize their 
authorities in furtherance of the purposes of this Act by carrying out programs for the 
conservation of endangered species and threatened species listed pursuant to section 4 of this 
Act.” The ESA (Section 7 (a)(2)) requires Federal agencies to ensure that any agency actions (any 
action authorized, funded, or carried out by the agency) are not likely to jeopardize the continued 
existence of any threatened, endangered, or proposed species. Agencies are further required to 
develop and carry out conservation programs for these species. 

Implementing regulations (36 CFR 219.19) direct the Forest Service to manage habitat to 
maintain viable populations of existing native and desired nonnative vertebrate species. A viable 
population is defined as one that has the estimated numbers and distribution of reproductive 
individuals to insure its continued existence is well distributed in the planning area, which, in this 
case is the Kaibab National Forest. 

The affected environment and environmental consequences is discussed in detail in the “Warm 
Fire Recovery Project, Biological Assessment” and this document is the primary reference for the 
following discussion.  
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Species List 

Endangered and threatened wildlife species for the Kaibab National Forest and their status in the 
project area is shown in table 31. This list was developed from the “Hazard Tree Removal 
Environmental Assessment” (USDA Forest Service 2007a) and checked with the U.S. Fish and 
Wildlife Service list for Coconino County (www.fws.gov/Southwest/es/arizona). 

Table 31. Threatened and endangered wildlife species 

Common 
Name 

Scientific 
Name 

ESA 
Status 

Status on NKRD and in 
Project Area 

Determination 
of Affect 

Southwestern 
willow 
flycatcher 

Empidonax 
traillii extimus 

endangered Not documented on NKRD or forest, 
potentially suitable habitat on Kanab 
Creek (Sanders et al. 2004) but no 
suitable habitat in project area. 

N/A 

California 
condor 

Gymnogyps 
californicus 

10J, non-
essential 
experimental 
population 

Documented on NKRD and suitable 
foraging habitat present. 

Not likely to 
jeopardize 

Mexican 
spotted owl 

Strix spotted owl threatened Not documented on NKRD, suitable 
but unoccupied habitat present.  

Not likely to 
adversely affect 
either species or 
critical habitat 

Yellow-billed 
cuckoo 

Coccyzus 
americanus 

candidate Not documented on NKRD or forest 
and no suitable habitat in project area. 

N/A 

Apache trout Oncorhynchus 
apache 

threatened Documented on NKRD in North 
Canyon, but no suitable habitat present 
in project area. 

N/A 

Kanab amber 
snail 

Oxyloma 
haydeni 
kanabensis 

endangered Not documented on NKRD but may be 
potentially suitable habitat in Kanab 
Creek (Sanders et al. 2004). No suitable 
habitat present in project area. 

N/A 

 

The project area once provided suitable habitat for two of these species; the California condor and 
Mexican spotted owl. There is no suitable habitat for the other species, and there would be no 
effect to those species.  

California Condor 

Condors almost became extinct due to excessive shooting, lead poisoning and losses from other 
human-induced causes. The first successful breeding of captive condors began in 1988 and in 
1992 birds were released in California. The final rule for establishment of a nonessential, 
experimental population in northern Arizona was released in 1996 (USDI Fish and Wildlife 
Service 1996). Beginning in 1996, birds were released on the Vermillion Cliffs in House Rock 
Valley, just outside the eastern border of the NKRD. Since that time, and through December 
2006, 93 condors have been released in northern Arizona. Thirty-three of the released birds have 
died and 3 were returned to captivity due to behavioral concerns. Losses were due to predation, 
lead poisoning, bird-human interactions and shootings (Southwest Condor Review Team 2007).  

Condors feed on carrion and forage over a wide area; breeding pairs forage most frequently 
within 70 km of nest and nonbreeders forage more widely (in Sanders et al. 2004). Condors use 
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the Kaibab Plateau extensively, albeit seasonally. Spring through summer use of the plateau 
started out low, but has continually increased through time. Condors spend a relatively large 
amount of time on the North Kaibab during autumn when the deer hunt is in progress. By winter, 
they cross House Rock Valley and return to the Vermillion Cliffs. 

This species nests on the floor of a cliff, cavity, or cave, and in crevices among boulders on steep 
slopes. Egg laying occurs mainly in February and March, but sometimes through early May. Six 
nest attempts have occurred on the North Kaibab, although no chicks have been hatched there yet. 
One location is approximately 3 miles west of the project area where a pair of condors has 
attempted to nest for the last 3 years. The eggs have been fertile, but died in the later stages of 
incubation.  

Frequent movements over the Kaibab Plateau indicate that they are proficient in finding food on 
their own, but they are also encountering more exposure to lead bullet fragments and pellets. 
Lead poisoning is now one of the key risk factors for this population. Four adult condors died of 
lead toxicity in the winter of 2006/2007.  

California condors are opportunistic scavengers, feeding only on carcasses. Typical foraging 
behavior includes long distance reconnaissance flights, lengthy circling flights over a carcass, and 
hours of waiting at a roost or on the ground, near a carcass (USDI Fish and Wildlife Service 
1996). Condors may use the project area during foraging flights.  

Mexican Spotted Owl  

Mexican spotted owls (MSO) nest and roost primarily in closed-canopy forests or rocky canyons. 
Forests used for roosting and nesting often contain mature or old-growth stands with complex 
structure. These forests are typically uneven-aged, multistoried and have high canopy closure. In 
this portion of the Colorado Plateau, they roost primarily in rocky canyons. They prey mainly on 
small mammals, but species composition varies with cover type.  

Two primary reasons were cited for listing: alteration of habitat through even-aged management 
and the threat of this continuing, and the danger of catastrophic wildfire (USDI Fish and Wildlife 
Service 1995). In 1996, all forest plans in the Southwestern Region of the Forest Service were 
amended to incorporate MSO habitat management direction. Approximately 7,800 acres (or 20 
percent) of all cover types within the project area had received even-aged management treatments 
since the 1970s prior to the fire (see table 10 at the beginning of chapter 3).  

Mexican spotted owls are known to occur in Arizona, New Mexico, southern Utah, portions of 
Colorado and Mexico. In Arizona, MSOs are known to occur along the Mogollon Rim, San 
Francisco Peaks, Sky Island Mountains, and within the Grand Canyon. Mexican spotted owls nest 
within the forests on the KNF on the Williams Ranger District, within the canyons in Grand 
Canyon National Park (GCNP), and in the canyons in Zion National Park. Even though many 
acres have been surveyed to protocol, there have been no confirmed breeding records of MSO 
occurring on the NKRD. The project area may provide habitat for dispersing MSOs. The 
boundary of Critical Habitat Unit CP-10 (Colorado Plateau Unit 10) extends into the Warm Fire 
area of the NKRD.  

There are unconfirmed reports of Mexican spotted owls on the NKRD from the mid-1980s and 
early 1990s. No followup surveys of any of the historic reports have ever detected a MSO. 
Moreover, extensive surveys conducted to protocol from 1992 through 2005 (covering over 80 
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percent of the mixed conifer on the NKRD) have failed to detect any MSO (Noble, W.; Forest 
Biologist, East Rim Project Record). In addition, the GCNP has never detected a MSO in the 
forests on top of the Kaibab Plateau. U.S. Fish and Wildlife Service personnel surveyed selected 
portions of the NKRD in 2002 targeting areas they felt had the highest potential for resident 
MSO. None were detected. Given the limited number of historic but unconfirmed sightings on the 
NKRD, the failure to detect any MSOs on followup surveys to when owl calls were heard, and no 
detections by any other types of surveys; it seems fair to conclude that there is not a resident 
population on the NKRD. If MSOs do use the plateau, they are likely transient birds (Noble, W.; 
Forest Biologist, East Rim Project Record). Accordingly, no protected activity centers (PACs) 
have been established on the NKRD. 

Forest staff conducted a district-wide analysis of MSO restricted habitat based on the MSO 
Recovery Plan criteria (USDI Fish and Wildlife Service 1995). This analysis determined that the 
North Kaibab Ranger District contains approximately 61,000 acres of mixed conifer habitat, 
3,800 acres of which meets threshold conditions. In order to meet the definition in the recovery 
plan, an additional 11,450 target stand acres need to be managed to attain the desired thresholds 
over time. The district then designated the best 25 percent (including acres currently meeting 
threshold conditions) of mixed conifer based on basal area, stand density index and number of 
large trees. This best 25 percent is applied to the entire district rather than individual planning 
areas.  

Subsequent work by forest personnel has called into question whether mixed conifer habitat 
designation on the plateau is ecologically based or a result of historic grazing and subsequent fire 
suppression. In addition, rather than occurring in landscape-scale blocks as it currently appears, 
this habitat was likely highly fragmented, based on the interspersion of slope and aspect. 
Nevertheless, the MSO habitat designations remain as described above to assure that the best 
nest/roost habitat is retained at both the planning area and landscape levels.  

Acres of MSO habitat and acres that were affected in the project area are shown in table 32. 
About 75 percent of these acres have been surveyed (Sanders 2007). Another 313 acres were not 
assigned to a mortality class during classification due to cloud cover during photography. The 
numbers below show acres that include the unclassified 313 acres (ibid). 

Although individual spotted owls were not affected by the Warm Fire, 85 percent of the mixed 
conifer forest was classified as high mortality or mixed-high mortality and most of these areas 
will not be considered spotted owl habitat for one or more centuries. Within MSO habitat, about 
75 percent of the designated MSO habitat is considered to have mixed-high or high mortality (see 
table 33). These areas had more than 70 percent mortality in the overstory, with all small woody 
debris consumed and the large woody debris consumed or charred.  

 Key habitat components and critical habitat primary constituent elements related to both forest 
structure (i.e., large trees, snags, and canopy cover) and maintenance of prey species, were altered 
in the mixed-low mortality areas. Portions of the mixed-low mortality areas are expected to 
provide potentially suitable habitat, as the overstory is more intact (approximately 10 percent 
mortality) and understory vegetation, duff and woody debris remain over more than 50 percent of 
these areas. Alteration of habitat components in the low mortality areas was minor and these areas 
continue to provide potentially suitable habitat.  
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Table 32. MSO habitat within the project area 

Habitat* 
Total 
Acres 

High 
Mortality 

Mixed-
high 

Mortality 

Mixed-
low 

Mortality 

Low 
Mortality 

Threshold habitat (best) 514 378 57 58 21 

Target habitat (assigned to threshold but not 
meeting) 

2,531 1,680 240 301 309 

Restricted habitat (general) 6,336 4,374 539 658 763 

Total 9,381 6,432 836 1,017 1,093 

* Habitat quality is broken into categories based on the MSO Recovery Plan. All acres identified in this table are 
considered under restricted heading in general, but those stands identified as target or threshold had additional 
requirements met or to meet, pre-fire. All acres of habitat in this table are considered designated critical habitat per the 
August 31, 2004 Rule. 

Bond et al. (2002) looked at spotted owl survival, site fidelity and reproductive success following 
fire and suggested that wildfires may have minimal impacts on spotted owl survival rates, site 
fidelity or reproductive rates over the short term. They suggested that spotted owls may have the 
ability to withstand immediate, short-term (1 year) effects of fire occurring primarily at low to 
moderate severities within their territories. While there are no occupied territories in the project 
area (or on the NKRD), the majority of the designated habitat is in the high or mixed-high 
mortality classes, as discussed above. 

Sensitive Species 

Regulatory Framework 

The sensitive species analysis in this document meets the requirements for a biological evaluation 
as outlined in FSM 2672.42. Sensitive species are administratively designated by the Regional 
Forester (FSM 2670.5) and managed under the authority of the National Forest Management Act. 
FSM 2670.22 requires the maintenance of viable populations of native and desired nonnative 
species and to avoid actions that may cause a species to become threatened or endangered. A 
viable population is defined as one that has the estimated numbers and distribution of 
reproductive individuals to insure its continued existence is well distributed in the planning area, 
which in this case is the Kaibab National Forest.  

The 1999 Southwestern Region Sensitive Species list was in place when this project was scoped, 
issues identified and preliminary analyses completed. The sensitive species list was updated in 
2007 and species found on the NKRD are listed in Table 33.  

Table 33. Sensitive wildlife species on the NKRD 

Common Name  Scientific Name Status in Analysis Area  

Bald eagle Haliaeetus leucocephalus Migratory use, limited winter use 

Northern goshawk Accipiter gentilis Documented in project area 

American peregrine falcon Falco peregrinus anatum Documented on NKRD. Project area may be used for 
foraging, no suitable nesting cliffs in the project area. 

Grand Canyon rattlesnake Crotalus viridus abyssus This subspecies range is entirely within the Grand 
Canyon and related upriver canyons into Glen Canyon 
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Common Name  Scientific Name Status in Analysis Area  

(www.reptilesofaz.com). Not documented on NKRD, 
and would potentially occur only in the extreme 
southwestern corner of the NKRD. Not in the project 
area and no further analysis is needed.  

Utah Mountain kingsnake Lampropeltis pyromelana Documented on NKRD and could be present in the 
project area. 

Northern leopard frog Rana pipiens Only occurs in the House Rock Wildlife Area where 
ongoing efforts are trying to re-establish a population. 
Tanks in project area may be unsuitable due to lack of 
aquatic vegetation and siltation issues. Not in project 
area and no further analysis is needed. 

Desert bighorn sheep Ovis canadensis Mexicana The project area is outside of the four occupied habitat 
areas on the Arizona Strip as discussed in “Existing 
Condition.” Species not carried forward into effects 
analysis.  

Spotted bat Euderma maculatum Habitat consists of high cliff crevices near water 
sources. This bat is known to forage within the 
coniferous forest within the NKRD and reproduce in 
the Grand Canyon. 

Allen’s lappet-browed bat Idionycteris phyllotis Habitat consists of woodland and forest, often 
associated with cliffs and rocky slopes. 

Pale Townsend’s big-eared 
bat 

Corynorhinus townsendii 
pallescens 

Habitat consists of caves and mines in woodland and 
forest. 

Kaibab least chipmunk Neotamias minimus 
consobrinus 

Habitat is the coniferous forest. This species is a 
generalist and can be found in a variety of habitats 
within the coniferous forest. 

Long-tailed vole Microtus longicaudus Habitat consists of meadows, sagebrush flats and 
rocky slopes near or in coniferous forests. 

House Rock Valley chisel 
toothed kangaroo rat 

Dipodomys microps leucotis Habitat consists of scattered juniper in sandy areas. 
Not in project area and no further analysis is needed. 

Kaibab squirrel Sciurus aberti kaibabensis This subspecies is endemic to the Kaibab Plateau. It is 
considered vulnerable in AZ and rounded globally 
status is vulnerable as well. 

Kaibab northern pocket 
gopher 

Thomomys talpoides taylori Endemic subspecies, relict population, subject to 
habitat loss due to drought and climate change. Highly 
restricted distribution, high forest zone subspecies 
subject to habitat loss and competitive displacement. 

Bald Eagle 

Bald eagles were recently delisted (USDI Fish and Wildlife Service 2007). This decision was 
based on a thorough review of the best available information that showed threats to the species 
eliminated or reduced to the point that the population no longer meets the definition of threatened 
or endangered under the Endangered Species Act. Their analysis shows 43 breeding pairs in 
Arizona. The “Post Delisting Monitoring Plan” requires monitoring of the status of bald eagles 
over a 20-year period with sampling events held once every 5 years. To ensure that appropriate 
habitat management and conservation will continue on National Forest System lands, the bald 
eagle has been designated a Regional Forester Sensitive Species in all regions where it was 
previously a listed species.  
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Bald eagles occur in Arizona as either breeding populations or winter migrants. Bald eagles 
primarily breed in central Arizona in close proximity to water. Several hundred wintering eagles 
arrive in Arizona in the fall, usually late October or early November, and occur in the central and 
northern part of the state. Wintering eagles generally leave in early to mid-April.  

Bald eagles feed on fish, waterfowl, terrestrial vertebrates and carrion. They are often seen 
perched in trees or snags near water or next to roadways where they feed on road-killed animals. 
At night, small groups or individual eagles roost in clumps of large trees in protected locations 
such as drainages and hillsides. Eagles usually roost adjacent to or very near food sources.  

Bald eagles are primarily winter visitors to NKRD. There are no known winter roosts on the 
NKRD; however bald eagles are seen near Big Springs and on deer winter range where they are 
assumed to be feeding on hunter and winter-killed deer (Sanders et al. 2004).  

Northern Goshawk 

The northern goshawk will be analyzed at various landscape scales. GA 13 consists of almost the 
entire conifer forest within the NKRD and will be the largest scale. The Warm Fire is divided into 
two areas, the WFR project area and the remainder of the wildfire area to the north, which was 
burned under wildland fire use management and is referenced as wildland fire use (WFU) area. 

This subspecies is found in forested regions of North America from Newfoundland to Alaska, 
south to New Jersey, and to Pennsylvania in the east and northwestern Mexico in the west. The 
goshawk is a forest habitat generalist that uses a variety of forest types, forest ages, structural 
conditions and successional stages (Reynolds 2004). It primarily occupies ponderosa pine, mixed 
species and spruce-fir habitats in the Southwest and prefers mature conifer stands with dense 
canopies for nesting. A review of numerous studies suggests that availability of nest sites 
influences nest site occupancy and reproduction, but that forest structural conditions beyond the 
nest sites have a larger effect on goshawk reproduction and survival by affecting both the 
abundance and accessibility of their prey (Reynolds et al. 2006).  

Goshawk foraging habitat is much more variable than nesting habitat (Reynolds et al. 1992). This 
is partly because goshawks hunt a wide variety of prey species and different prey species are 
associated with different habitat characteristics. Important prey species on the Kaibab Plateau 
include robins, Stellar’s jay, hairy woodpecker, northern flicker, red-naped and Williamson’s 
sapsuckers, chipmunks, golden-mantled ground squirrels, cottontail rabbits, black-tailed 
jackrabbits, Kaibab squirrels and red squirrel (Reynolds et al. 1992; Wiens et al. 2006). Some 
species use young-aged or open forest, including the rabbits and jackrabbits, ground squirrels, 
flickers, robins and jays. Mid- to old-aged forest or closed forest support prey species such as 
sapsuckers and squirrels. The Warm Fire likely had negative effects on most of the goshawk prey 
species in the high vegetation mortality areas. Prey populations in low and mixed-low mortality 
areas were probably minimally affected. Some prey species, such as certain woodpecker species, 
may increase in abundance during the next few years in mixed-high and high severity areas due to 
increased beetle activity, compared to pre-fire abundances (USDA Forest Service 2007c).  

Goshawks typically select forests with open understories for foraging (Reynolds et al. 1992). Fire 
caused understory thinning occurred in parts of the low and mixed-low vegetation mortality areas 
and likely had positive effects on goshawk foraging habitat. For this analysis, ponderosa pine and 
mixed conifer habitat outside of the post-fledging family areas (PFAs) is considered foraging 
habitat, consistent with forest plan direction.  
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The goshawk has been petitioned for listing several times, but findings were that listing was not 
warranted. Braun et al (1996) found no evidence to indicate that northern goshawk populations 
were declining, threatened or endangered in the Southwest or anywhere in its range, and no 
evidence of a long-term decline in breeding populations. This review was part of the rationale for 
not listing goshawks in 2001.  

Northern goshawk populations may be affected by forest management treatments that alter the 
range of environmental conditions beneficial to their reproduction and survival (Reynolds et al. 
2006). Forest plans in the Southwestern Region were amended to address management of 
goshawk habitat. This amendment was based on the 1992 “Management Recommendations for 
the Northern Goshawk in the Southwestern United States” (Reynolds et al. 1992). The report was 
reviewed prior to publication by managers and scientists and the final document reconciled their 
comments. It was reviewed after publication by the Wildlife Society and American Ornithologists 
Union in 1994. This technical review concluded that “the scope and review of the biology of 
northern goshawks is excellent and that it encourages forest managers to consider forest 
ecosystems as assemblages of interacting species of plants and animals.” It has withstood other 
reviews since that time, and is still recognized as the best available science for management of 
goshawk habitat.  

North Kaibab Plateau 

The northern goshawk is a common breeding resident on the Kaibab Plateau. The North Kaibab 
goshawk population is one of the most studied goshawk populations in North America. Research 
was initiated by the Rocky Mountain Research Station (RMRS), under Richard Reynolds, in 1991 
to address poorly understood aspects of goshawk ecology. Goshawk surveys have been conducted 
by district employees and the RMRS crews using the standard broadcast survey protocols since 
1991. Each territory has about 10 to 15 person days per year over the course of 18 years of studies 
(Reynolds, personal communication). Studies on the North Kaibab Plateau have found extensive 
temporal and spatial variation in reproduction and a high annual frequency of movements among 
dispersed alternate nest sites (Reynolds et al. 2005).  

Warm Fire (Both WFU and Suppression Areas) 

Post-fledging Family Areas (PFAs):  One PFA is designated within each territory. PFAs are 
approximately 600 acres in size, include all nest sites, and include the habitat most likely to be 
used by fledglings during their early development (Forest Plan, pg. 29). For the North Kaibab 
Ranger District where there are many years of inventories for goshawks and their nests, the best 
way to delineate PFAs on the ground is to draw a 600-acre circle around a central point of all 
known nest sites (Reynolds, personal communication). 

There are a total of 28 known goshawk territories and associated PFAs associated with the Warm 
Fire (table 34). There are 6 territories and associated PFAs within the fire use area, 16 within the 
WFR project area, and 3 PFAs that overlap the boundary between the 2 areas. Six PFAs had only 
a small area within the burn area with most of their area being outside and unburned. 
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Table 34.  Acres by severity for each PFA within both the fire use (WFU) area and WFR 
project area (SUPP) 

PFA 
WFU/ 
SUPP 

Unburned Low 
Mixed-

Low 
Mixed-
High 

High
Unknown 

(Cloud 
Cover) 

Percent 
M-H 
and 
High 

Active 
Since 
Burn 

Functional

10 WFU 0 14.8 368.3 185.4 11.1  33  Potential 

10 SUPP 0 3.3 13.8 2.8 0.4  1  Potential 

15 WFU 0 5.9 35.3 18.1 0.4  3  Potential 

15 SUPP 0 21.7 152.8 181.7 184.0  61  Potential 

16 WFU 0 3.2 85.8 315.9 195.1  85  Potential 

30 WFU 0 13.5 158.0 222.4 206.1  71 Yes Functional 

34 WFU 133.4 77.8 200.0 154.0 34.8  31  Potential 

71 WFU 578.5    21.5 0  Potential 

72 WFU 0 16.7 239.6 261.2 82.5  57  Potential 

96 WFU 0 0.2 2.4 16.9 82.0  16  Potential 

96 SUPP 0 1.1 4.2 15.1 478.1  82 
 Non-

Functional 

123 WFU 85.8 21.8 156 188.4 148.0  56  Potential 

9 SUPP 584.6 4.1 0.2 0 0 11.1 0  Potential 

13 SUPP 0 26.7 76.3 120.0 371.8 5.2 82 Yes Functional 

28 SUPP 0.1 3.1 31.9 81.2 483.7  94 
 Non-

Functional 

37 SUPP 10.3 329.1 135.3 32.4 2.2 90.7 6  Potential 

46 SUPP 599.9 0.01 0.006 0 0 0.07 0  Potential 

65 SUPP 365.6 6.4 51.6 19.2 3.4 153.8 4  Potential 

83 SUPP 27.3 31.5 129.2 93.7 318.3  69 Yes Functional 

84 SUPP -0.1 0.7 8.8 58.9 516.4 15.3 96 
 Non-

Functional 

85 SUPP 0 0 1.8 25.9 572.3  100 
 Non-

Functional 

86 SUPP 425.6 107.5 54.3 12.5 0 0.1 2  Potential 

93 SUPP 0 0 0 8.6 591.4  100 
 Non-

Functional 

94 SUPP 0.1 422 165.6 12.3 0  2  Potential 

103 SUPP 596.2 3.3 0.5 0 0  0  Potential 

104 SUPP 0 0 0.2 25.9 573.9  100 
 Non-

Functional 

108 SUPP 0 313.9 100.5 3.3 0.7 181.6 1 Yes Functional 

125 SUPP 571.9 20 8.1 0 0  0  Potential 
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Trees within areas with a fire severity classification of mixed-high or high had essentially 100 
percent tree mortality and those areas are no longer stocked with trees (see “Vegetation” section 
above). When these areas compose large blocks, they can no longer function as goshawk breeding 
habitat. Across the entire burn, 64 percent of the area that was habitat (excludes pinyon-juniper 
and grassland vegetative types) prior to the burn is no longer stocked with trees (table 35).  

Table 35.  Acres of burn severity across the WFU and WFR project areas 

Area Low Mixed-Low
Mixed-
High 

High 
Unknown 

(Cloud 
Cover) 

Percent 
Mixed-High 
and High 

WFU 998.1 4,795.3 4,780.5 3,365.5 324.5 58 

WFR project 5,785.9 5,005.7 3,431.5 17,616.7 1,958.5 66 

Total Fire 6,784.0 9,801.0 8,212.0 20,982.2 2,283.0 64 

 

One PFA within the fire use part of the burn had an active nest in 2007 and 2008 and three 
additional PFAs in the WFR project area part were active in 2008 (Reynolds, personal 
communication). Based on the large block of mixed-high and high severity within and around 
PFAs, and based on nesting occurrence since the fire, it is estimated that all six PFAs within the 
west half of the WFR project area are no longer functional and may not be functional until large 
trees again occupy the site. Based on the amount of habitat that remains intact and is associated 
with active nests, seven additional PFAs may have enough suitable habitat remaining that 
goshawks may be able to use these areas in the foreseeable future, although most likely at 
reduced capacity. 

Vegetative Structural Stages (VSS):  The Kaibab forest plan directs the forest to manage for a 
particular distribution of vegetation structural stages (VSS) for ponderosa pine, mixed conifer and 
spruce-fir forests representative of multiaged forest conditions (USDA Forest Service 1996). 
Post-fire forests will initially develop as even-aged stands in the high mortality areas. Uneven-
aged management of these stands will not be possible until trees reach cone bearing age.  

The majority of the project area (fire suppression area) is within GA 13 which includes the entire 
conifer forest of the NKRD. A small portion of the northeastern part of the project area, which 
primarily consists of the pinyon-juniper vegetative type with some ponderosa pine stringers, is in 
GA 16. Goshawks utilize the transitional zone between the coniferous forest types and pinyon-
juniper but almost all nesting is within GA 13. Using GA 13 as the large scale analysis area, 
acreage of VSS types at this scale were calculated by taking all known stand exams prior to 2000 
and using this as a base to calculate the acres based on the year of the exam, which varied. 

Within the project area, or the mid-scale analysis area, there are primarily two cover types that are 
important to goshawks, ponderosa pine and mixed conifer. There are approximately 278 acres of 
spruce-fir; however, due to the small amount of acres and that goshawks are not known to use 
spruce-fir, this cover type within the project area will not be discussed. None of the action 
alternatives will change the VSS or density classes. The fire was intense; producing extreme 
changes in whole VSS classes (Table 36). To visually show the drastic changes in VSS classes 
canopy densities (A, B, and C, with A being open and C closed), and whether site was multiple 
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storied (MS) or single storied (SS) just VSS classes (each VSS class shown with one color) are 
displayed in figures 27 and 28.  

Approximately 63 percent of the suppression area was stocked with ponderosa pine. Although 
there was considerable ponderosa pine regeneration in the understory prior to the fire, these areas 
were stocked with larger trees and the VSS class was based on the larger trees present onsite. The 
severity of the fire caused 61 percent of the area that contained ponderosa pine to go from fully 
stocked to VSS 1 class, which either had no trees or no longer had enough trees to be considered 
stocked (tables 36 and 37 and figure 28).  

Approximately 14 percent of the suppression area was stocked with mixed conifer prior to the 
fire. The mixed conifer consisted of blue spruce, Douglas-fir, white fir, and a smaller component 
of ponderosa pine. Ninety-two percent of the high density mixed conifer forest went from being 
fully stocked to having no trees or only a scattering of trees, which was not enough to be 
considered stocked. All of the larger VSS 5/6 were lost (see figure 27 and table 36). There were 
no significant changes in the ratio of mixed conifer structural stages in the project area at the GA 
13 scale, which had most of the stocking in the VSS 3 and 4 categories. There was essentially no 
mixed conifer in the fire use area of GA 13. 

Table 36.  Ponderosa pine VSS classifications (acres) for pre- and post-fire occurrence 

Warm Fire Project Area 
VSS 

GA13 
(Pre-Fire) Pre-Fire Post-Fire 

Difference 
GA13  

(Post-Fire) 

Ponderosa Pine 

VSS 1 2,606 88 15,220 15,132 17,738 

VSS 2 9,354 23 14 -9 9,345 

VSS 3 34,251 5,769 1,741 -4,028 30,223 

VSS 4 29,531 8,376 2,230 -6,146 23,385 

VSS 5 36,036 6,467 2,538 -3,929 32,107 

VSS 6 35,601 4,109 3,091 -1,018 34,583 

Mixed Conifer 

VSS 1 299 33 5,193 5,160 5,459 

VSS 2 1,520 59 0 -59 1,461 

VSS 3 16,553 1,453 203 -1,250 15,303 

VSS 4 11,579 2,751 203 -2,548 9,031 

VSS 5 4,846 733 26 -707 4,139 

VSS 6 46 0 0 0 46 
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Table 37.  Percent of desired and estimated VSS levels at the GA 13 scale and WFR project 
area level for ponderosa pine and mixed conifer 

VSS 
Desired 
Percent 

GA13  
Pre-fire  

(percent) 

GA13  
Post-fire  
(percent) 

WFR Area 
Pre-Fire 
(percent) 

WFR Area 
Post-Fire 
(percent) 

Ponderosa Pine 

1 10 2 12 0 61 

2 10 6 6 0 0 

3 20 23 21 23 7 

4 20 20 16 34 9 

5 20 24 22 26 10 

6 20 24 23 17 12 

Mixed Conifer 

1 10 1 1 92 15 

2 10 4 1 0 4 

3 20 45 26 4 41 

4 20 31 49 4 24 

5 20 13 13 0 11 

6 20 5 11 0 4 

 

Prior to the Warm Fire, across the entire plateau (GA 13) there was less than 1 percent VSS 1 or 2 
at the stand level. When considering the WFR project area and the intensity of the fire, the 
amount of VSS 1 increased the district-wide scale to 10 percent and the amount of mature trees 
(VSS 5 and 6, combined) decreased from 40 to approximately 36 percent. Based on fire severity 
and the total area affected by the Warm Fire, VSS 1 for GA 13 could now be as high as 15 percent 
with decreases in the amount of VSS 5 and/or 6 district-wide.  

Snags and Down Logs:  Snags and down logs are important elements of goshawk habitat and are 
the only element that may change based on the action being proposed. The forest plan defines 
snags and provides guidelines for three snags per acre for spruce-fir and mixed conifer and two 
snags per acre for ponderosa pine (Forest Plan pgs. 29-30). As with any major fire, the number of 
standing dead trees has been greatly increased and the expected down logs will increase in the 
future as standing trees fall. With over 60 percent of the project area being classified as mixed-
high to high fire severity, the number of standing dead trees will greatly exceed the biological 
need for any wildlife species (table 38, also fire severity and mortality maps figures 5 and 6). 
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Figure 27.  Post-fire VSS for mixed conifer in the Warm Fire suppression area (A, B, and C 
represent canopy density and SS and MS represent single story and multiple story 
structure) 

Table 38.  Number of snags by size class by severity rating immediately after the fire 

Severity Acres 
Snags  

10-14" per 
Acre 

Snags  
14-20" per 

Acre 

Snags 
20+"/Acre 

Total No. of 
Snags 20"+ 

Low 9,278 11 4 1 12,989 

Mixed 5,717 41 16 7 38,876 

High 7,293 37 24 12 86,782 

Very High 15,482 51 29 14 213,653 

Totals 37,770    352,300 

Acres and number of snags rounded to the nearest whole number 
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Figure 28. Post-fire VSS for ponderosa pine Warm Fire suppression area 

Snags at the Large Scale – GA-13:  Snag numbers are generally below desired conditions 
described in forest plan guidelines at the GA 13 level, especially when distribution is considered.  

As discussed above in the mid-scale analysis for the WFR project area, the number of snags over 
the 39,000-acre project area is more than what is required and exceeds forest plan guidelines. 
Also as previously described, mitigations at the project level have been included that also exceed 
guidelines at the smaller scale of sites within treatment areas.  

The large number of snags in the WFR area would add approximately 1.5 snags per acre to 
existing snag levels at the GA level; but would not address the poor distribution of these added 
snags, and the fact that there would be little habitat gain at the GA landscape level. The snag 
habitat guidelines were created for “green” forest structure, and indicate levels needed across 
landscapes in relation to other living tree structures to provide quality habitat. In moderate, high, 
and severe burn severity areas these snags are on the landscape without the other habitat 
structures, and would contribute little to improved habitat at the landscape scale. In addition, the 
bulk of these snags will fall to the ground generally within a short timeframe.  
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A large addition of snags concentrated in a wildfire area such as the Warm Fire, while providin
for some species habitats, does not contribute greatly to goshawk habitat quality at the GA 
landscape scale, except perhaps along some amount of forest edge in the 10,000 acres of low 
severity burn area. Conversely, salvage removal of snags over less than 25 percent of the wildfire 
area in mixed-high and high fire severity will have no effect on the large landscape analy
because this is still a limited area c
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provide limited foraging habitat in small stringer meadows and ponds but lacks nesting cliffs and 
preferred foraging features listed above.  

contribute to a restored structure.  

Logs and Down Woody Debris at the Large Scale – GA-13:  The contribution of habitat from
the Warm Fire, and the effects of removing mortality trees through salvage on log and dow
woody debris components on the GA is similar to the SFR on snags discussed above. Within a 
short time period (over the next 10 to 20 years), log and down woody debris will increase 
tremendously in the mid-scale analysis area (the Warm Fire project area), as thousands of dea
trees begin to fall to the ground. Tons per acre accumulations within the fire area will far exce
all habitat guidelines for the goshawk. Averaging the excess within the fire area over the GA 
landscape will increase the amount but will provide little contribution to habitat due to poor 
distribution (for a further discussion of logs and down woody debris at the middle and site/s
scale analyses, see the “Fire Risk and Fuels” analysis). Little of the log and down woody debris 
component will remain in the project area in the far future when goshawk habitat has been 
restored; what little that may remain would not contribute much at the GA landscape level due to
its concentration and poor distribution. This component will actually create increased fire risk to 
adjacent unburned forest as the tons of fuel created from deadfall in 75 percent of the untreated 
area of the Warm Fire suppression area accumulates to undesirable fuel loads over the next 
several decades. There may be some habitat contribution at t

GA and contribute little to incr

American Peregrine Falcon 

The peregrine was delisted from ESA status in 1999 (USDI Fish and Wildlife Service 1999). Thi
was based on a thorough review of the best available information that showed threats to the 
species had been eliminated or reduced following restrictions on organochlorine pesticides and 
implementation of successful management programs. Post delisting monitoring re
every 3 years for a total of five surveys (USDI Fish and Wildlife Service 2001). At the time of 
delisting from ESA, it was added to the Regional Forester Sensitive Species list.  

In the Southwest, peregrines persist mainly on mountain cliffs and river gorges. Eyries exist on 
dominant cliffs that generally exceed 200 feet in height; nests are usually situate
Prey abundance and diversity are probably a major factor in nest site selection, which are often 
near water courses and impoundments due the abundance of avian prey.  

The 10 known peregrine territories on the NKRD are associated with the tall cliffs within K
Creek Wilderness, in Oak Canyon, and within Saddle Mountain Wilderness. Peregrines may 
travel up to 17 miles from nesting cliffs to foraging areas. Preferred foraging areas include 
cropland, meadows, river bottoms, marshe
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Utah Mountain Kingsnake 

Utah Mountain kingsnakes range from Arizona north of the Colorado River on the Arizona Strip 
through central Utah and eastern Nevada. They have been found in habitats characterized by 
ponderosa pine, sagebrush and Mexican locust. They are typically found near water and rocky 
areas (AZGFD HDMS 2002). 

These snakes spend most of their time underground and prefer relatively cool temperatures. 
While basking on the surface they often remain well hidden by undergrowth. They primarily 
consume snakes, lizards, small mammals, birds, eggs and frogs.  

Population trends for this species are unknown, and no management factors have been identified 
(AZGFD HDMS 2002). Collection is regulated by the State.  

Spotted Bat 

The spotted bat is distributed across large areas of western North America from southern British 
Columbia to the central Mexican state of Quertaro. Although widespread in geographic 
distribution, they are patchily distributed and only locally abundant. They commonly roost in 
rock cliffs, but forage across much of the Kaibab Plateau. During August 1995 and July 1996, 
Rabe et al. (1998a) captured and placed radio transmitters on 12 spotted bats on the district south 
of the Jacob Ryan project area.  The bats were captured over small ponds in sub-alpine meadows. 
One spotted bat was radio tracked to its day roost in the cliffs above the Colorado River and 
repeatedly foraged in open areas on the plateau surrounded by ponderosa pines. Results of 
numerous studies summarized by Luce et al. (2007) show that spotted bats prefer foraging in 
open areas and often near water. Spotted bats are not known to roost within the project area. 

Allen’s Lappet-browed Bat 

Allen’s lappet-browed bat occurs throughout most of Arizona, except the southwestern deserts, 
and into Mexico. Most Arizona captures have been in woodland and coniferous forests. Males 
often roost in cliffs and rocky slopes, females roost in large, older ponderosa pine snags with 
exfoliating bark for roosting sites (Rabe et al. 1998b). These bats are insectivorous, feeding 
mostly by gleaning moths and stationary insects from surfaces but insects are also taken in flight. 
This species was rarely captured during extensive mist netting surveys on the district from 1994 
through 1998. Capture locations were Indian Hollow Tank, West Lake, Big Springs, and Warm 
Springs Lake. Plan guidelines will be followed to promote retention and recruitment of large 
diameter snags to provide for rooting sites. 

Pale Townsend’s Big-eared Bat 

This species ranges through much of the Western, Midwestern and Eastern U.S. and is 
widespread in Arizona. They are found in low deserts up to woodlands and coniferous forests. 
Population concentrations seem to be strongly correlated with the presence of caves and 
abandoned mine shafts in which they roost. Pale Townsend’s big-eared bats are lepidopteran 
specialists; their diet consists of 90 percent moths. They take prey from leaves and while in flight 
along forest edges (AZGFD 2003). There are no known roost sites within the project area; 
however, they have been captured elsewhere on the Kaibab Plateau while foraging in open 
meadows and over stock tanks. 
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Kaibab Least Chipmunk 

The Kaibab least chipmunk is a subspecies of the least chipmunk. Least chipmunks occur 
throughout the Western U.S., upper Midwest and throughout Canada. The Kaibab least chipmunk 
occurs on the Kaibab Plateau in north-central Arizona, northward into Utah, Wyoming, Idaho, 
Montana and east into Colorado. The subspecies occurs as a disjunct population on the Kaibab 
Plateau of north-central Arizona. These small diurnal chipmunks prefer spruce-fir forests but 
occur in many habitat types. They are found in rocky areas within moist or damp situations and 
usually in open places in the forest. Summer dens are typically in hollow logs or stumps, in rock 
piles, or under debris. Least chipmunks feed on and store a variety of small seeds that they can 
reach from the ground or by climbing bushes. They also use fleshy fruits and berries when 
available. Habitat recommendations for chipmunk include maintaining two snags and 5 to 7 tons 
of downed woody debris per acre (Reynolds et al. 1992). 

Long-tailed Vole 

The long-tailed vole occurs throughout much of the Western U.S, British Columbia and into 
Alaska. They occur in isolated populations in Arizona including on the Kaibab Plateau in the 
north-central part of the state. In Arizona they live in meadows, grassy valleys and grassy 
clearings in forests, sagebrush flats and rocky slopes near or in coniferous forests. Long-tailed 
voles on the district are most commonly found in grassy areas around springs or in swamps 
adjacent to lakes.  Diet consists of fruits, seeds, and herbaceous plant material. 

Kaibab Squirrel 

The Kaibab squirrel is a geographically isolated subspecies of the Abert’s squirrel and an obligate 
resident of ponderosa pine forests. The squirrel occurs only on the Kaibab Plateau in extreme 
north-central Arizona and occurs throughout the project area in suitable habitat.  Kaibab squirrels 
are highly dependent upon ponderosa pine habitat. They nest in them; they feed on bark, 
staminate flowers, buds, and seeds, and use the interlocking crowns as travel corridors and escape 
routes. Other foods include fungi, mistletoe, acorns, bones, antlers, insects, and occasionally 
pieces of grasses and shrubs. Nests are usually located in the branches of large pines from about 
16 to 90 ft. above the ground. Nesting also occurs in witches’ brooms, a disease or deformity 
commonly caused by mistletoe where the natural structure is changed creating a dense mass of 
shoots that grow from a single point, with the resulting structure resembling a broom or a bird’s 
nest (See also Kaibab squirrel discussion under “Management Indicator Species” section).  

Kaibab Northern Pocket Gopher 

Northern pocket gophers, consisting of more than 55 subspecies, occur throughout much of the 
Western U.S. and into Canada. The Kaibab subspecies occurs only on the Kaibab Plateau of 
north-central Arizona. This subspecies occurs in the soils of the high elevation meadows 
surrounded by spruce-fir or ponderosa pine. Grasses, weeds and shrubs that occur in those 
meadows provide most of the pocket gophers food requirements. 

Management Indicator Species 

Regulatory Framework 

Based on direction found in the National Forest Management Act (219.19 (a)(1)), the Kaibab 
forest plan identifies management indicator species (MIS) by geographical areas (GA). The MIS 
were selected as “indicators for detecting changes in habitat and to monitor the effects of land 
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management activities on other species.” Coordination with the Arizona Game and Fish 
Department (AZGFD) has provided monitoring of hunted species (i.e. mule deer, turkey and 
squirrels). Beginning in 2005, monitoring of MIS land birds and squirrels began on the Kaibab 
National Forest. It will be at least 5 years before estimates of population trends can be made from 
these data.  

MIS for the forest and habitats that they represent are shown in table 39. There are no riparian 
habitats or suitable grasslands within the project area and MIS associated with those habitats are 
not carried forward for further analysis.  

Table 39. MIS and habitat represented for the Kaibab National Forest 

Common Name Habitat Represented Project Analysis 

Turkey Late-seral ponderosa pine Habitat present and species carried 
forward for analysis. 

Mule deer Early-seral aspen and pinyon-juniper Habitat present and species carried 
forward for analysis. 

Kaibab squirrel Early-seral ponderosa pine Habitat present and species carried 
forward for analysis. 

Northern goshawk Late-seral ponderosa pine Habitat present and species carried 
forward for analysis. 

Red squirrel Late-seral mixed conifer and spruce-fir Habitat present and species carried 
forward for analysis. 

Juniper (Plain) titmouse Late-seral pinyon-juniper, and snags in 
pinyon-juniper 

Habitat present and species carried 
forward for analysis. 

Hairy woodpecker Snags in ponderosa pine, mixed conifer 
and spruce-fir 

Habitat present and species carried 
forward for analysis. 

Pygmy nuthatch Late-seral ponderosa pine Habitat present and species carried 
forward for analysis. 

Red-naped (Yellow-
bellied) sapsucker 

Late-seral aspen and snags in aspen Habitat present and species carried 
forward for analysis. 

Pronghorn antelope Early and late-seral grassland Not carried forward, no suitable habitat in 
the project area. 

Lucy’s warbler Late-seral, low elevation riparian Not carried forward, no suitable habitat in 
the project area. 

Yellow-breasted chat Late-seral, low elevation riparian Not carried forward, no suitable habitat in 
the project area. 

Cinnamon teal Late-seral wetlands Not carried forward, no suitable habitat in 
the project area. 

Elk Early-seral, ponderosa pine, mixed 
conifer, spruce-fir 

Elk are not native to the Northern Plateau. 
In recent years a few have found their 
way and inhabit the area, however, 
management objectives by the AGFD call 
for no elk on the Kaibab Plateau in order 
to minimize negative effects on the deer 
herd there. Therefore, elk are not 
considered an MIS for GA 13 (page 37, 
Forest Plan). 
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Common Name Habitat Represented Project Analysis 

Lincoln’s sparrow Late-seral, high elevation riparian Not carried forward, no suitable habitat in 
the project area. 

Aquatic 
macroinvertebrates 

Riparian Not carried forward, no suitable habitat in 
the project area. 

Arizona bugbane Forest plan describes habitat where plant 
is found 

Not carried forward, does not occur on the 
NKRD. 

 

MIS species descriptions and population and habitat trends for the forest have been completed 
and recently updated (Bratland et al. 2008). Data is available for population trends; however, data 
sets are not available to provide forest-wide habitat trend information (2008 MIS Report, pgs. 93-
94). The forest MIS report (Bratland et al. 2008) was used as the baseline for this analysis and is 
incorporated by reference. Some forest-wide structural trends are shown in table 40 but this 
analysis will primarily look at trends at the GA 13, which encompasses the ponderosa pine and 
mixed conifer forest on the NKRD. GA 16 covers the pinyon-juniper forest to the east and will 
also be included when discussing MIS that use pinyon-juniper. The northern goshawk is one of 
the MIS species but will be discussed in detail in the “Sensitive Species” section.  

Seral habitat trends since 1986 are displayed for the entire forest in table 40 based on available 
information. There has been a decrease in all size classes except for immature sawtimber which 
increased from 12 to 31 percent. The WFR area greatly increased the grass/forb stage at the 
expense of all size classes for all cover types, however, the percent of area affected is a small 
percent of the overall forest cover types.  

Table 40. VSS trends 1986 and 2002, KNF 

Age Class (all 
conifer species) 

1986 Conditions at the 
Time of the Forest Plan 

Percent 
2002 Existing 

Conditions 
Percent 

Seedling-Sapling 77,580 11 28,955 5 

Poles 226,227 34 159,113 26 

Immature Sawtimber 81,619 12 188,603 31 

Mature Sawtimber 289,625 43 234,256 38 

Total 675,051 100 610,927 100 

 

Table 41. Comparison of vegetation cover types between suppression area and North 
Kaibab Ranger District 

Cover Type GA 13 Acres* 
Pre-fire Acres 

within the WFR 
Project Area 

Post-fire Acres 
within the WFR 

Project Area 
GA 13 Percent 

Ponderosa pine 180,735 25,421 11,902 7 

Mixed conifer 49,981 5,619 433 <1 

Pinyon-juniper 88,145 88,145 128 <1 

Aspen 21,975 21,975 1,085 5 

*All cover types are from GA 13 with exception of PJ which was from both GA 13 and 16. 
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Post-fire cover type acres within the WFR project area are based on those acres that had low and 
mixed-low mortality. High and mixed-high mortality classes no longer provide the structural 
components to provide habitat for associated species and are not included as a cover type, as they 
were converted to non-stocked. Table 41 shows the percent of cover types district-wide (GA 13) 
and for the WFR project area. 

Northern Goshawk 

In addition to this discussion for the northern goshawk as a MIS, it is also considered in detail in 
the “Sensitive Species” discussions in both the “Affected Environment” and “Environmental 
Consequences” sections.  

Locally, the majority of the KNF goshawk population occurs within the NKRD on the Kaibab 
Plateau, where surveys and studies have been conducted for close to 2 decades. The most 
intensive study has been conducted by the Rocky Mountain Research Station (RMRS), a sub-
branch of the Forest Service. The Kaibab Plateau goshawk project started in 1991 and is expected 
to conclude at the end of the 2008 field season. In addition, all ponderosa pine and ponderosa 
pine/Gambel oak habitat on the forest was surveyed by USFS personnel, following Forest Service 
regional northern goshawks protocol. Although most of the NKRD appears to be at carrying 
capacity, goshawk reproduction on the Kaibab Plateau has been highly variable over 15 years, 
and overall showed a significant decline from 1991 to 2005, including the portions of the plateau 
that have been managed by the National Park Service since the inception of the Grand Canyon 
National Park. Causes being investigated for the decline include change in forest composition and 
structure resulting from intensive forest management between the 1960s and early 1990s (large 
seed tree cuts) combined with catastrophic fire and wind throw, and natural environmental 
variation in prey abundance. Research to date indicates that as the amount of habitat changed by 
intensive management, fire, and increased wind throw within goshawk territories, the frequency 
of reproduction decreased. Additionally, inter-annual fluctuations in precipitation and conifer seed 
production are correlated with, and may be responsible for, variation in prey abundance, which in 
turn is strongly associated with goshawk reproduction. Together this suggests that goshawk 
demography is a complex interaction between vegetation composition and structure, and natural 
variation in goshawk food resources, all of which may be confounded by ongoing drought 
conditions (Bratland et al. 2008). 

Swamping of habitat effects by large variations in food abundance, combined with the periodicity 
of wet versus dry weather in the Southwest, suggest that identifying the cause-effect responses of 
goshawks to forest management can only be accomplished through long-term research. Goshawk 
reproduction over the 16-year study is not sufficient to replace adult mortality on the Kaibab 
Plateau. However, there seem to be enough juveniles to replace adults, suggesting the plateau acts 
as source and a sink population. Given that the demographics appear influenced by precipitation 
patterns, it is difficult to judge if the population is stable or declining. It also appears that the 
goshawk pairs within the Grand Canyon National Park section of the Kaibab Plateau have lower 
reproductive rates than those on the national forest. There has been essentially no timber harvest 
or other forest structure management within this portion of the national park (Bratland et al. 
2008). 

None of the action alternatives for the WFR project will change the structural stages for any of 
the habitat types; therefore, there will be no change in forest-wide population and habitat trends. 
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Turkey 

Turkeys depend on diverse habitat to provide for roosting, nesting and foraging needs. Turkeys 
were selected to represent species using late-seral ponderosa pine habitat for roosting and as a 
seed source for food. Roosting habitat consists of large, open-crowned trees. Foraging habitat 
includes cone crops produced by mature ponderosa pine trees, hard mast from oak trees, and 
seeds from grasses and forbs in early-seral habitat. Large woody debris is also used as cover 
(Bratland et al. 2008). 

Turkeys may overwinter in ponderosa pine if the snow is not too deep. Once snow accumulates, 
they move into pinyon pine/oak habitats at lower elevations. The WFR project area provides 
primarily summer habitat, with the east side providing winter habitat (lower elevation, pinyon-
juniper habitats). Stands that had low or mixed-low mortality will continue to provide roosting 
and foraging habitat for turkeys. Stands with higher mortality no longer provide turkey habitat 
due to the lack of roosting habitat, the ability to produce cone crops, and large woody debris.  

Overall habitat trends brought about by the shift in forest objectives and harvest techniques 
initiated in 1992 have been positive for turkeys (Bratland et al. 2008). Before the fire, there were 
25,421 acres of ponderosa pine cover types in the project area (see table 25). Post-fire this 
number was reduced to 11,902 acres. For the WRP area the pre-fire ponderosa pine represented 
15 percent of GA 13 and this was reduced to 7 percent following the fire (see table 25).  

Based on AZGFD and breeding bird survey data, it appears that populations on the forest have a 
variable but overall increasing trend (Bratland et al. 2008). The Warm Fire has resulted in a 
decrease in available roosting habitat and pine seed within the fire area. The fire was large; 
therefore, this was a considerable loss of an important food source. The amount of mature 
ponderosa pine (VSS 5/6) was reduced from 43 to 22 percent (see table 30). At the GA 13 level 
mature trees were reduced by 3,387 acres (see table 28). Potential foraging habitat is improved 
due to an increase in grasses and forbs as a result of the fire. However, some of the openings are 
so large turkeys may not be able to use them. Oak is re-sprouting in areas, and may provide mast 
for forage as it matures in the future.  

Mule Deer 

Mule deer were selected because they are economically important and represent species using 
early-seral stages of aspen and pinyon-juniper habitats. Mule deer are a generalist species that use 
ponderosa pine, mixed conifer, woodland, and chaparral habitats. Forage items mostly consist of 
woody browse (Bratland et al. 2008). Aspen habitats are declining on the forest due to 
overtopping by conifers and limited regeneration due to fire suppression and browsing by 
ungulates (Bratland et al. 2008). 

Mule deer occur across the forest; although especially important on the district, much of which is 
within the boundaries of the Grand Canyon Game Preserve. The game preserve was established 
in 1908 to protect game species on the Kaibab Plateau.  

The North Kaibab deer herd is famous for providing quality hunts and has a long history of 
management aimed at promoting trophy bucks. Data from the NKRD indicate an increasing 
population trend since the early 1990s (Bratland et al. 2008). This area also has relatively high 
precipitation rates, relative to the rest of Arizona.  

Final Environmental Impact Statement for the Warm Fire Recovery Project 145 



Chapter 3. Affected Environment and Environmental Consequences  

The Warm Fire had short-term effects on mule deer forage in higher elevation summer range 
portions of the fire area immediately after the fire. The project area currently provides the largest 
amount of the grass-forb stage within GA 13. Recovery of herbaceous forage plants as well as 
many browse species such as aspen and Gambel oak began in 2006 and 2007 and will be 
extensive over the next few years. Long-term effects on forage at these higher elevation areas will 
likely be positive. Negative effects on security cover and winter forage in the mixed-high and 
high mortality areas will last longer. Likely the most significant effects on mule deer habitat will 
be mortality of cliffrose and other browse species in the lower elevation pinyon-juniper 
dominated areas on the east side of the fire. The lower elevations on the east side of the fire 
provide important deer winter range and transitional range, and vegetation mortality was high in 
these areas (USDA Forest Service 2007c). Arizona Game and Fish Department and the Kaibab 
National Forest have initiated discussions on vegetation recovery in this area. 

None of the action alternatives for the WFR project will change the structural stages for any of 
the habitat types; therefore, there will be no change in forest-wide population and habitat trends.  

Kaibab (tassel-eared) Squirrel  

The Kaibab squirrel is an endemic subspecies of the relatively widespread “tassel-eared squirrel.” 
Tassel-eared squirrels were selected to represent species using early-seral, ponderosa pine habitat. 
Recent research indicates that good habitat includes intermediate-aged forest (trees in the 9- to 
18-inch size class) intermixed with large trees, where groups of trees have crowns that are 
interlocking or in close proximity. Tassel-eared squirrels forage, in part, on the forest floor and 
are associated with tree litter, roots, and mycorrhizal fungi. They also depend on mature trees to 
provide cones as a food source. Therefore, this species depends on the interspersion of habitat 
types within the forest to provide arboreal travel routes and food both on the ground and in the 
trees (Bratland et al. 2008). Current management direction creates the diverse habitat conditions 
favored by tassel-eared squirrels.  

In 1965, 278,000 acres of ponderosa pine within the forest and Grand Canyon National Park were 
designated as the Kaibab Squirrel National Natural Landmark (KSNNL) (200,000 of which are 
on the forest). This designation is used by the Department of Interior to represent unique 
examples of ecological and geological features that comprise our Nation’s natural history. The 
Warm Fire encompasses 43,737 acres of the KSNNL. Of these acres, 13,686 acres were 
characterized as high vegetation mortality within the suppression area, and 3,602 acres were 
characterized as high vegetation mortality in the wildland fire use portion of the fire. Squirrel 
mortality was likely high in these areas because crown fire moved rapidly through most of the 
high vegetation mortality areas (USDA Forest Service 2007c). There are 28,960 acres of KSNNL 
in the project area. 

Populations of this species are cyclical with rainfall and associated food availability (Salafsky et 
al. 2005). Although inherently variable, tassel-eared squirrel populations are currently stable on 
the forest (Bratland et al 2008).  

Suitable habitat has decreased in the WFR project area as a result of the Warm Fire. Ponderosa 
pine forests characterized as high mortality and part of the mixed-high mortality can no longer be 
considered Kaibab squirrel habitat, and it will take decades for these areas to recover sufficiently 
to become habitat again. Individuals and habitat were likely little affected in low vegetation 
mortality areas, and effects were likely minor in mixed-low mortality areas (USDA Forest Service 
2007c). Before the fire, there were 25,421 acres of ponderosa pine cover types in the project area 
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(table 25). Post-fire this was reduced to 11,902 acres. The amount of ponderosa pine went from 
15 percent (pre-fire) to 7 percent of GA 13 (see table 25). Total loss of ponderosa pine from the 
Warm Fire (13,519 acres) is approximately 1 percent of the forest total. The WFR project will 
result in no net reduction in ponderosa pine habitat. 

None of the action alternatives for the WFR project will change the structural stages for any of 
the habitat types; therefore, there will be no change in forest-wide population and habitat trends. 

Red Squirrel  

Red squirrels were selected to represent species using late-seral mixed conifer habitat. However, 
the best habitat for this species is intermediate-aged forest (trees 9 to 18 inches d.b.h), intermixed 
with larger trees, where the crowns are close together or interlocking. Red squirrels depend on the 
upper layer of the forest floor associated with tree litter, roots, and mycorrhizal fungi (Noble 
2003).  

Red squirrels also depend on mature trees to provide seeds as a food source. Therefore, red 
squirrels depend on the interspersion of habitats to provide arboreal travel routes, and food at 
ground level and in the tree canopy. Red squirrels use cavities in trees for nesting and so will use 
large snags with dead/decaying wood (Noble 2003).  

Mixed conifer is a limited cover type on the forest. There has been essentially no management in 
this cover type on most of the forest due to constraints with the spotted owl recovery guidelines. 
On the NKRD, management entries into the mixed conifer cover type follow the forest plan. This 
should benefit red squirrels by diversifying the forest structure while retaining the large tree 
component.  

In the late 1990s there was an increase in numbers across the forest, followed by a decline around 
2000. Red squirrels respond to forage availability and forage is affected by weather. Red squirrel 
numbers have declined since 1990s, and given the long-term drought, a decreasing trend is 
expected to continue (Bratland et al. 2008).  

Suitable habitat has decreased in the WFR project area as a result of the Warm Fire. Mixed 
conifer forests characterized as high mortality and part of the mixed-high mortality can no longer 
be considered red squirrel habitat, and it will take decades for these areas to recover sufficiently 
to become habitat again. Before the fire, the project area provided 5,619 acres of mixed conifer 
cover types. Post-fire this was reduced to 433 acres. Prior to the fire, the project area provided 11 
percent of the mixed conifer type present across GA 13; and post-fire that has dropped to less 
than 1 percent (table 25). For the WFR project there will be no net loss of mixed conifer habitat. 

None of the action alternatives for the WFR project will change the structural stages for any of 
the habitat types; therefore, there will be no change in forest-wide population and habitat trends.  

Juniper (plain) Titmouse 

The juniper titmouse was selected to represent species using the late-seral pinyon-juniper 
woodlands and the snag component within the pinyon-juniper habitat. Current management 
should maintain snags well above historic levels within the coniferous forest vegetation types 
across the forest. Bratland et al. (2008) found data that suggests that juniper titmouse populations 
are likely decreasing on the forest.  
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Prior to the fire, approximately 10 percent of the project area was dominated by pinyon-juniper; 
and post-fire less than 1 percent of the project area is now dominated by pinyon-juniper (table 
25). The project area provides less than 1 percent of the pinyon-juniper cover type present across 
GAs 13 and 16 (table 25).   

Most pinyon-juniper stands experienced high intensity fire behavior and high levels of overstory 
mortality. Much of the area is now skeleton forest/bare ground, and will progress dependent on 
availability of seed for overstory, understory, and shrub layer development. None of the proposed 
salvage actions are in pinyon-juniper types and planting would not occur in pinyon-juniper. There 
would be no effect on habitat or population trends for this species.  

None of the action alternatives for the WFR project will change the structural stages for any of 
the habitat types; therefore, there will be no change in forest-wide population and habitat trends. 

Hairy Woodpecker 

The hairy woodpecker is a primary cavity excavator and was selected to represent species using 
the snag component of ponderosa pine and mixed conifer habitats within the forest. Aspen trees 
are also an important component. Snags or dead parts of live trees are excavated. The desired 
condition is to have adequate numbers of snags or trees with dead/decaying parts throughout the 
landscape. Hairy woodpeckers primarily eat insects (Bratland et al. 2008). Current management 
across the forest should maintain snags well above historic levels within the coniferous forest 
vegetation types across the forest.  

The fire altered many existing pre-fire snags and created many thousands of snags. 
Approximately 22,775 acres had a fire severity rating of high to very high which currently has a 
very high number of snags (see table 38). Many of the snags altered or created by the fire will fall 
to the ground in coming years to become logs. Beetles moving into the dead trees will provide a 
food source. Studies have found large increases in hairy woodpeckers for the first few years 
following moderate to high-severity fires (Covert-Bratland et al. 2006) compared to years 6 and 
7, post-fire. After a few years, bark beetle and woodborer densities decreased, trees started falling 
and hairy woodpecker relative abundance decreased and home range size increased (ibid). The 
fire has created an important, but relatively short-lived foraging habitat. 

Studies have also found that hairy woodpeckers use edges of high-severity burned areas more 
than the interior; 70 percent of the observations were within 25 meters (82 feet) of edges of 
moderate severity burns (Covert-Bratland et al. 2006). It was hypothesized that these areas 
provide more protection from both extreme weather conditions and predators, due to foliage 
cover. 

From the 39,110-acre Warm Fire area, approximately 19,800 acres of ponderosa pine and mixed 
conifer cover types burned with mixed-high and high mortality. The result is approximately half 
of the project area has increased suitability for beetles moving into dead trees after the fire. 
However, much of the high mortality areas are over 82 feet from live trees and may be less 
suitable due to lack of cover.  

Bratland et al. (2008) found a nonsignificant increasing trend for hairy woodpeckers in Arizona 
for 1966-2005. Data also suggests that hairy woodpecker populations have remained stable in 
ponderosa pine and may be increasing in mixed conifer habitats on the forest (Bratland et al. 
2008). Given the forest snag policy, increasing number of acres burned, and severity of the Warm 
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Fire, hairy woodpecker populations on the forest are expected to increase and then stabilize as 
snags fall and snag numbers return to a more natural number. The habitat trend for the forest is 
that fires like the Warm Fire have increased the number of snags to far higher levels than occur 
naturally. Snags will decrease as dead trees fall but the frequency of wildfires is predicted to 
remain high creating future spikes in snag numbers. Future fires along with snag retention 
guidelines in the forest plan will maintain hairy woodpecker numbers. 

None of the action alternatives for the WFR project will change the structural stages for any of 
the habitat types. Because of the numerous project design features and mitigations and the fact 
that there will be no change in structural stages, it is concluded that there will be no change in 
forest-wide population and habitat trends.  

Pygmy Nuthatch 

Pygmy nuthatches were selected to represent species using late-seral, ponderosa pine habitat. 
They are primary cavity-nesters, excavating dead and well-rotted wood. They use large tree 
cavities for colonial roosts and, therefore, need large snags or live trees with dead/decaying parts. 
Pygmy nuthatches are primarily insectivorous. Current forest management should maintain snags 
well above historic levels within the coniferous forest vegetation types across the forest (Bratland 
et al. 2008). 

Before the fire, there were 25,421 acres of ponderosa pine cover types in the project area and 
post-fire this was reduced to 11,902 acres. The project area now provides 7 percent of the GA 13 
ponderosa pine cover type (table 25). There was a minor reduction of mature ponderosa pine 
(VSS 5/6) at the GA 13 level; mature trees were reduced by 3,387 acres (see table 28). 

The overall population trend for the forest is assumed to be stable to declining on the forest 
(Bratland et al. 2008).  

None of the action alternatives for the WFR project will change the structural stages for any of 
the habitat types; therefore, there will be no change in forest-wide population and habitat trends. 

Red-naped (yellow-bellied) Sapsucker 

Yellow-bellied and red-naped sapsuckers used to be lumped as one species. Now red-naped 
sapsuckers are considered the Western United States ecological counterpart to the more eastern 
yellow-bellied sapsuckers.  

Red-naped sapsuckers were selected to represent species using late-seral aspen habitat and the 
aspen snag component. They drill rows of holes (sapwells) through the outer bark of aspen and 
consume cambium and tree sap. Red-naped sapsuckers eat a variety of insects that are attracted to 
the sapwells. One study of aspen snag fall-down rates in Canada found relative stability for the 
first 5 years with greatest fall-down rates occurring between 10 and 20 years after death (Lee 
1998). 

Aspen have been declining across the Southwest, and this same trend has been occurring on the 
forest. Fire suppression, over-topping and ungulate browsing have all contributed to the decline. 
Aspen trees decay and fall much quicker than coniferous snags. Pre-fire the project area had 
2,531 acres of aspen cover type and post-fire this had dropped to 1,085 acres (table 25). 
Currently, the project area provides 5 percent of the aspen cover type present across GA 13.  
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It was estimated that red-naped sapsucker population trends are or will be decreasing with the 
continued loss of aspen across the forest (Bratland et al. 2008). While the Warm Fire has 
decreased the availability of mature aspen in the project area, many of the stands mapped as 
ponderosa pine or mixed conifer had aspen as a component. Now that overstory conifers are dead, 
aspen is re-sprouting in much of the burned areas. Over the long term, aspen will increase before 
eventually being replaced by conifers.  

None of the action alternatives for the WFR project will change the structural stages for any of 
the habitat types; therefore, there will be no change in forest-wide population and habitat trends. 

Other Species 

Bison (Buffalo) 

Buffalo were originally brought to Arizona for a “cattalo” experiment, but were sold to the State 
after the experiment proved unsuccessful. In general, bison breed (mid-July to early September) 
and calve (late April through May) in House Rock Valley but move to higher country in winter. 
During hunting season and winter, the majority of the herd is found on a series of points and 
related habitat along the North Rim of the Grand Canyon National Park that stay snow-free due to 
consistent winds (Noble, personal communication). The allotment that the bison are supposed to 
use is the Buffalo Ranch Allotment and is managed by the AZGFD under a memorandum of 
understanding. Current Forest Service range managers have not identified use by bison in the 
Warm Fire area (Burger, personal communication). Bison have been known to seek out areas that 
have recently burned and may be attracted to this area. 

Bat Species 

There are several key habitat features used for roosting by many bat species. These features 
include caves, abandoned mines, rock outcrops, cliffs, tree cavities and crevices in and under 
bark. There are no known caves or abandoned mines in the project area, and rock outcrops or 
cliffy areas would be avoided during treatment activities; therefore, there would be no effect on 
bats using these features.  

There are several snag-roosting myotis species that are likely to occur in the project area (table 
42). Availability of tree cavities and crevices in and under bark may be affected by salvage 
operations displacing some of these species. However, salvage is only proposed for 23 percent of 
the project area; therefore, the remaining snags and trees should be adequate to accommodate 
species that utilize snags.  

Table 42. Additional bat species likely to occur in the project area. 

Species Habits 

Snag-roosting myotis 
species 

Little brown, Arizona myotis, cave myotis, long-legged, long-eared, and southwestern 
myotis are all snag-roosting species likely to occur in the project area. 

 

Ponderosa pine has the type of bark most suitable to provide roosting habitat. Fifty-nine percent 
of the ponderosa pine cover type is in the mixed-high or high mortality classes and the bark may 
have been scorched or burned, but generally stays attached to the tree for a limited period of time 
(depending on fire intensity on the individual tree, weather, age and condition of the tree prior to 
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the fire) and will continue to provide habitat until the bark falls off or the tree falls. Field reviews 
in the summer of 2007 noted that many of the ponderosa pine still had bark attached. Little is 
known about microsite conditions related to site selection by roosting bats. Assuming loose bark 
is the only criteria, the area could support an increase in bat numbers due to the large numbers of 
standing dead trees. 

These species eat a wide variety of flying insects including moths, beetles, flies, gnats and crane 
flies (Harvey et al. 1999). Habitat conditions should support an increasingly complex insect and 
arthropod community as vegetation develops, thereby improving the forage resource for most 
bats. 

Neotropical Migratory Birds 

Arizona Partners in Flight identified priority bird species for habitats in Arizona (Latta et al. 
1999). Pre-fire cover types that are proposed for salvage or regeneration include ponderosa pine, 
mixed conifer and aspen. Table 43 shows the priority species identified for these habitats.  

Table 43 Priority birds species identified by Partners in Flight (Latta et al. 1999) 

Habitat Priority species 
Applicable Habitat Management 

Recommendations 

Ponderosa pine Northern goshawk, olive-sided flycatcher, 
cordilleran flycatcher, purple martin 

Manage for >2 snags per acre in pine cover 
types and promote longevity of snags 

Mixed conifer Northern goshawk, Mexican spotted owl, 
olive-sided flycatcher 

Olive-sided flycatchers use post-burn areas 
and areas of insect infestations. Salvage 
logging should retain the tallest trees. 

Aspen Red-naped sapsucker Support management that promotes aspen 
regeneration. 

 

Important bird areas are geographic areas considered unique or important to bird populations. 
There are no important bird areas on the forest. No important bird over-wintering habitat exists in 
the NKRD.  

Environmental Consequences  

Alternatives 

The action alternatives have several features in common. These include: (1) 4,800 acres of natural 
aspen regeneration; (2) 7,625 acres of planting ponderosa pine; (3) 2,353 acres of planting mixed 
conifers; and (4) slash disposal/fuel treatments would be conducted on logged areas and may 
include lop and scatter of tops and limbs, chipping, mastication, and/or hand pile or jackpot 
burning.  

Habitat Alteration 

Impacts of salvage logging may be assigned to three broad categories: (1) altered stand structure 
complexity due to removal of standing dead trees or snags; (2) altered ecosystem processes and 
functions; and (3) altered populations of species and community composition (Lindenmayer and 
Noss 2006).  
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Through project design, adequate snag numbers (three to seven per acre) will be retained within 
treatment areas (see “Project Design Features and Monitoring Common to All Action 
Alternatives,” chapter 2) in addition to the numerous snags within untreated areas. Table 44 
shows the percentage of the mixed-high and high mortality classes in the ponderosa pine, mixed 
conifer and aspen cover types that would not be salvaged, by alternative. These areas in addition 
to the design features would provide high levels of snags and cavity nesting habitat.  

Table 44. Percentage of mixed high and high mortality areas retaining 
all standing dead trees 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 

100% 57% 73% 74% 

 

Aspen is a minor component in most stands. Aspen would be expected to regenerate on 
approximately 4,800 acres. Planting would increase re-establishment of conifers in other burned 
areas. It is recognized that there are going to be high levels of variation across the landscape after 
the Warm Fire due to aspen sprouting, variable and sometimes heavy natural regeneration 
adjacent to existing seed sources, variable planting densities, and survival in areas identified for 
planting and slow re-colonization of conifers in harsher areas with no seed sources.  

All of the harvest would be of dead trees in areas that burned with high and mixed-high mortality. 
These areas are no longer providing the cover types that they provided pre-fire. Post-salvage, the 
ponderosa pine and mixed conifer cover types in the project area would continue to represent 7 
and less than 1 percent, respectively, of the amount present on GA 13 (see table 25e). The aspen 
cover type would continue to represent 5 percent of the amount present on GA 13, and pinyon-
juniper will remain at less than 1 percent. The aspen cover type is increasing as it is re-sprouting 
in areas that were dominated by conifers pre-fire.  

Table 45 shows the predicted percent of VSS by alternative, for the year 2047. This was 
calculated based on expected natural regeneration, planting of conifer seedlings, existing stands 
that had low or mixed-low mortality, and growth over time of all of these areas (for more 
information, see “Vegetation” section above). All of the action alternatives would decrease the 
amount of time to restore the desired vegetative conditions as compared to the no action 
alternative. 

Another indirect effect of salvage would be a shift in potential future fire intensities. Fuel 
modeling uses “resistance-to-control” ratings. For this analysis it is assumed that fires with 
low/moderate resistance-to-control ratings have lower intensities with lower mortality. Fires with 
high or extreme resistance-to-control ratings have higher intensities with higher mortality. Fuel 
modeling found that at 5 years there would be an increased potential for higher intensity fires due 
to increased fine fuels on the ground as a result of salvage operations, under all action 
alternatives. At 20 and 40 years, alternatives 2 followed by 3 have the best potential for lower 
intensity fires with lower vegetation mortality compared to alternative 1 (see “Fuels” section 
below).  

 

152 Final Environmental Impact Statement for the Warm Fire Recovery Project 



 Chapter 3. Affected Environment and Environmental Consequences 

Table 45. Predicted percent of potentially forested acres by VSS by alternative in 2047 

Percent of Prefire MC, QA and PP Cover Type Acres 
(by Year) VSS Successional Stage 

Desired Current 2012 2027 2047 

Alternative 1 

1 Grass-forb/shrub (Nonstocked) 10% 65% 50% 43% 41% 

2 Seedling/sapling 10% 1% 15% 20% 18% 

3 Young forest 20% 7% 5% 5% 10% 

4 Mid-aged forest 20% 9% 9% 8% 5% 

5 Mature forest 20% 8% 8% 9% 7% 

6 Old-growth 20% 11% 13% 15% 19% 

Alternatives 2, 3 and 4 

1 Grass-forb/shrub (Nonstocked) 10% 65% 50% 43% 33% 

2 Seedling/sapling 10% 1% 15% 20% 18% 

3 Young forest 20% 7% 5% 5% 18% 

4 Mid-aged forest 20% 9% 9% 8% 5% 

5 Mature forest 20% 8% 8% 9% 7% 

6 Old-growth 20% 11% 13% 15% 19% 

 

Displacement and Disturbance 

Indirect effects during project activities include disturbance associated with ground-based salvage 
logging, fuels treatment, planting, and road work.  

Salvage activities would have some affect on natural regeneration of aspen and other species. The 
project was designed to decrease the risk of salvage operations disturbing natural regeneration by 
salvaging only in those areas that have a lower probability of natural regeneration (i.e. salvage 
operations will occur within high and mixed-high mortality areas of the project area), limiting 
salvage to fire-killed trees without green needles, and restricting equipment use based on the soil 
and watershed project design features.  

Some currently closed roads would be opened for salvage operations. Total road densities would 
not change from existing (6.7 miles per square mile), but open road densities would change 
during operations, by alternative (see table 46). After project implementation, open road densities 
would return to the existing levels.  

Table 46. Open road densities in the project area 

Existing During, Alt. 2 During, Alt. 3 During, Alt. 4 
Post-project, All 

Alternatives 

1.6 mi/mi² 3.2 mi/mi² 2.7 mi/mi² 2.8 mi/mi² 1.6 mi/mi² 
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Old Growth 

The effects on old growth caused by the Warm Fire are explained in the “Affected Environment” 
section. None of the alternatives will directly affect old growth because harvest will only occur in 
areas with mixed-high to high fire severity or mortality. These are areas that went through stand-
replacing fire and old growth no longer exists. However, indirectly alternatives 2, 3 and 4 will 
have a positive effect by reducing the amount of time it will take to replace areas now classified 
as VSS 1 as shown in table 45 where in 40 years there will be no change in mature forest 
structure but there is a significant increase in VSS 3 (young forest) which indicates that under any 
of the action alternatives mature trees will again be present in a shorter length of time than under 
alternative 1, the no action alternative. 

Snags and Downed Logs 

Snag Retention Characteristics 

Research on cavity nesting birds in post-fire landscapes has been done in the northern Rocky 
Mountains (Hutto 1995; Russell et al. 2007; Saab and Dudley 1998; Saab et al. 2007; Smucker et 
al. 2005). Hutto (1995) found that bird communities in the northern Rocky Mountain conifer 
forest following high severity crown fires are unique because of a greater abundance of 
woodpeckers, flycatchers and seed eaters. The fire regimes of ponderosa pine and mixed conifer 
forests of northern Arizona are different than those of the forests studied by Hutto and the other 
studies, where stand-replacing fires are more common.  

Studies in the Southwest have found that the typical pre-settlement ponderosa pine forest was a 
pure park-like stand made up of scattered groups of 2 to 20 trees defined by surrounding openings 
that provided root space for grouped trees that usually included scattered individual trees 
(Covington and Moore 1994b; Covington, W. personal communication 2006). This was 
maintained by low intensity surface fires that had return intervals of 1 to 24 years (Schussman 
and Smith 2006). Fire regimes for the project area range from high frequency, low intensity in 
ponderosa pine to mixed severity in the mixed conifer and pinyon-juniper (for more fire 
information see also “Fuels” section below). 

A study in ponderosa pine forests in New Mexico found that bird species richness was similar 
pre- and post-fire across all burn severities (Kotliar et al. 2007). Burned forests in northern 
Arizona do provide habitat for numerous bird species. Kotliar et al. (2007) found four species 
with higher densities post-fire; American robins, mourning doves, broad-tailed hummingbirds and 
western bluebirds. Hairy woodpeckers showed a nonsignificant trend of increasing densities with 
increasing burn severity. Covert-Bratland et al. (2006; 2007) showed that high-severity burned 
areas are beneficial foraging areas, support 18 times the abundance of hairy woodpeckers than 
unburned areas, and that burned trees provide readily available roost trees during difficult winter 
conditions. 

Research indicates that larger diameter snags are more widely used by cavity nesting birds than 
smaller diameter snags, that broken top snags are more widely used than snags with intact tops, 
and that live trees with dead portions resulting from injury are also widely used by cavity-nesting 
birds (Cunningham et al. 1980; Chambers and Mast 2005; Saab and Dudley 1998). Research also 
indicates that certain primary cavity nesting birds select nest sites in clumps of snags (Chambers 
and Mast 2005; Saab and Dudley 1998). A study of snags used in ponderosa pine and mixed 
conifer forests in northern Arizona found that in both forest types, snags with cavities were larger 
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in diameter, retained less bark than snags without cavities, and were mostly in ponderosa pine and 
Gambel oak (Ganey and Vojta 2004).  

Beschta et al. (2004) identified a concern that the removal of large trees would greatly reduce the 
number of snags and downed logs available for wildlife. They also identify the importance of 
snags in or near riparian zones, retention of live trees within burn perimeters, and retention of the 
oldest and largest trees, both live and dead.  

The project design feature for snag retention incorporates the results from these studies and 
focuses on retaining groups of snags, targeting existing clusters of the largest diameter snags 
available (see chapter 2 and appendix A for project design features). No live trees would be 
salvaged and there would be no salvage within 100 feet of drainage channels. Treatment units 
abutting green forest would have no entry buffers to retain the most valuable foraging habitat for 
hairy woodpeckers, and treated and nontreated areas would be interspersed across the project 
area. 

Snag Longevity  

Several studies have examined fall rates of ponderosa pine snags following wildfire. Fall rates are 
typically relatively high in the first 4 to 7 post-fire years after which the fall rate decreases 
(Chambers and Mast 2005). Keen (in Chambers and Mast 2005) reported 42 percent of ponderosa 
pine snags 10-18 inches d.b.h remained standing 7 years post-fire; whereas Chambers and Mast 
(2005) reported about 60 percent of snags in this diameter class standing 7 years post-fire (in 
USDA Forest Service 2007c). Both studies found about 60 percent of snags in the 20- to 28-inch 
size class standing 7 years post-fire.  

Larger snags generally stay standing longer. Chambers and Mast (2005) found all of the snags 30-
42 inches standing 7 years post-fire. In another study of burned ponderosa pine forest in northern 
Arizona there were few standing snags left after 27 years (Passovoy and Fulé 2006).  

Snag Retention Densities 

Because of high pre-fire tree densities and the preponderance of high severity crown fire, post-
fire forest structure in ponderosa pine forest throughout the Warm Fire cannot be considered to be 
typical of historical range of variation (HRV) for post-fire forest structure. The number of snags 
and logs that will be added to the forest floor during the next 5 to 10 years are likely to be much 
greater than post-fire snag and log levels typical of HRV conditions in ponderosa pine forests 
(USDA Forest Service 2007c).  

Ganey (1999) looked at snag densities on two forests in northern Arizona. He found that USFS 
snag standards were seldom met even in unlogged forests. He stated that if snag densities in these 
unburned forests represent “natural” conditions, current snag standards may be unrealistic and 
difficult to attain. Covington and Moore (1994b) also found that management direction based on 
current forest conditions does not address habitats provided under pre-settlement conditions. 

Forest plan direction for snag retention is found in the forest-wide direction for MSO and 
northern goshawk. This direction is for “substantive amounts” of snags in MSO habitat (applied 
to all mixed conifer for this project). The goshawk direction includes at least three snags per acre 
in mixed conifer and at least two snags per acre in ponderosa pine. Leaving at least three to five 
snags per acre in ponderosa pine and five to seven snags per acre in mixed conifers in addition to 
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leaving large areas untreated should provide for adequate snag habitat through the next decade as 
these levels exceed what may have occurred historically. 

Cunningham et al. (1980) reviewed selection and use of snags in ponderosa pine forest and 
recommended a density of 5.2 snags per hectare (ha) for mature ponderosa pine. That would 
convert to two snags per acre. This recommendation was for live stands. In the project area 
proposed for salvage, there is high mortality and no potential for snag recruitment at least until 
green forest again occupies the area. Project design features leave more than twice this 
recommendation to help compensate for lack of recruitment; nevertheless, it is expected that all 
snags will eventually fall and areas will be deficient in snags.  

Downed Log Densities 

A study of coarse woody debris in burned ponderosa pine forests in northern Arizona found that 
the total amount stayed relatively constant from 8 to 27 years post-fire, but changed from sound 
to rotten. In that study there were few standing snags left after 27 years, so there was little 
additional coarse woody debris added (Passovoy and Fulé 2006).  

Forest plan direction for downed log retention is found in the goshawk guidelines. In mixed 
conifer forest at least five logs per acre and in ponderosa pine forest at least three logs per acre 
should be retained. Again, because of the high mortality in the areas to be salvaged, once the 
retained snags fall, there will be no downed log recruitment for some time into the future. 
Retention of more downed logs now will help retain these features longer into the future.  

Conclusion 

Snag retention will be maximized over time because of the following: (1) the abundance of 
standing dead trees (snags) in the project area; (2) only portions of the high and mixed-high 
mortality areas are proposed for salvage; (3) snags and downed logs would be left above forest 
plan direction in areas proposed for salvage; and (4) that retention would focus on clusters of the 
largest diameter snags available (thus increasing snag longevity). Therefore, snag resources will 
remain available across the project area for species associated with these features until the snags 
fall, rot or burn.  

Forest Conditions in the Future  

In 40 years the action alternatives will move forest conditions closer to forest plan desired levels 
than alternative 1 (no action) showing the benefit of the action alternatives (for more detailed 
discussion see “Vegetation” section). 

Direct Effects to Individuals 

The implementation of the project design features would reduce or eliminate adverse effects; 
however, there remains the potential for loss of individuals. This could be species with relatively 
low mobility (i.e. snakes) or nests with eggs or young if salvage occurs during the breeding 
season. Salvage activities are proposed for trees that are dead; therefore, effects would be 
restricted to those species that nest in or on dead trees or on the ground.  
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Mitigation and Monitoring  

Several design features are incorporated into the project to reduce effects to wildlife (see chapter 
2). These include forest plan standards and are included in the analyses for specific species, as 
appropriate.  

Assumptions 

Assumptions used for this analysis:  

 Salvage is expected to take approximately 2 years under all alternatives, with no seasonal 
restrictions except where nests (goshawk or condor) are found and areas with severely 
erosive soils in alternative 3.  

 Some older existing spur roads would be re-opened for salvage activities then closed 
upon completion of the project. These roads were all assumed to be open for calculating 
open road densities in table 46.  

Cumulative Effects  

Depending on the species, the cumulative effects analysis area will mainly include the project 
area and GA 13, unless noted otherwise. Past actions include timber harvest and wildfire. Fire 
severity and time since fire influenced the severity of the Warm Fire and mortality of forested 
stands. These effects were calculated into the existing condition. Ongoing activities include 
camping, hiking, hunting, OHV use, road and trail maintenance, special uses, firewood cutting, 
livestock grazing and associated developments. Table 10 at the beginning of chapter 3 shows the 
known past, ongoing and reasonably foreseeable future actions in the project area and GA 13. 
Specific types of actions which could affect individual species or their habitat are included in the 
species-specific analysis. The WFR project area had a history of forest management prior to the 
fire.  

The Jacob-Ryan Vegetative project is the largest proposed timber/fuels treatment that is currently 
being planned near the project area. The Jacob-Ryan project area is northwest of the north part of 
the project area and is part of GA 13. The two action alternatives considered for the Jacob-Ryan 
project would use mechanical tree thinning and prescribed burning over approximately 26,000 
acres to reduce ponderosa pine tree density, fuel loading and achieve or make progress toward 
forest plan desired tree size class distribution within both even- and uneven-aged stands, within 
and outside of goshawk PFAs and nest stands. The upper size limit that can be harvested would 
be less than 18 inches d.b.h for alternative 2 or less than 12 inches d.b.h for alternative 3. Because 
the WFR project is only removing dead trees within areas with high tree mortality on slopes less 
than 20 percent, the WFR project will not add to any habitat structural affects that may be caused 
by the Jacob-Ryan project. Both projects have mitigations for reserving adequate snags and down 
logs as directed by the forest plan, therefore, the WFR project will not add to any cumulative 
effects for habitat snag and down log components. 

In general, pine beetle species prefer ponderosa pines that were heavily damaged or killed by fire 
(McHugh et al. 2003). The Warm Fire Assessment (USDA Forest Service 2007c) found that there 
is a minimal risk of widespread beetle activity, but there will be additional tree mortality caused 
by bark beetles attacking fire-damaged trees. Some species of beetles would be expected to be 
increasing in the project area. A field review in fall of 2006 noted the presence of beetles in the 
project area (Young, personal communication).  
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Wildlife species are closely adapted to their environments and respond to climate variation. The 
effects of climate change on populations and range distributions of wildlife are expected to be 
species specific and highly variable, with some effects considered positive and some negative.  

In response to projected climate change, the geographic ranges of North American flora and fauna 
are expected to shift upward in elevation and northward (Inkley et al. 2004). Temperature, 
rainfall, soil moisture, and the specific physiological requirements of each species are expected to 
be driving forces in the shifts. Range shifts of wildlife are likely to depend on factors such as the 
availability of migration corridors, suitable habitats and the concurrent movement of forage and 
prey.  

Climate variability makes predictions about drought, rainfall, timing of the rainfall, and 
temperature extremes highly uncertain. There is much uncertainty about ecological interactions 
and trends at the local or site-specific scale and it would be highly speculative to make 
predictions at this scale. Because of the speculative nature of these changes, it is impossible to 
predict changes in wildlife species in the project area based on climate change. However, 
continuing drought conditions combined with climate change may delay or prohibit recovery of 
some vegetation species. Although there may be direct effects to associated wildlife, information 
at this time is too limited to quantify potential scenarios. Based on project design to harvest only 
dead trees in areas of high tree mortality and to retain snag and down logs, no additional negative 
affects will be added cumulative for the project area or for GA 13. There is expected to be long- 
term beneficial affects as compared to the no action alternative by planting trees in a grouped and 
clumped pattern with associated openings in areas that currently have no seed source, reducing 
recovery times when stands are once again forested. 

Threatened and Endangered Species 

California Condor 

Direct and Indirect Effects 

The project area is over 3 miles from the nearest site where nesting has been attempted. Project 
related activities would have no effect on condors attempting to nest at that site. If condor nesting 
activity is identified within 0.5 mile of any treatment area, the district biologist will identify 
appropriate temporal or spatial limitations to human disturbance during the nesting season (see 
“Project Design Features” in chapter 2).  

Salvaging would open up areas, increasing potential transitory foraging habitat. Mule deer 
carcasses or gut piles present during or after hunting season would provide scavenging 
opportunities and would be more accessible to condors after salvage due to the more open nature 
of the salvaged areas.  

Condors are curious birds and may be attracted to the area during activities. If condors arrive and 
remain in or near human activity centers, additional measures would be taken such as: (1) avoid 
contact with the condors and contact the district biologist immediately, (2) education, and (3) 
police worksites at the end of each day. Policing worksites would reduce the potential for 
interaction. The district biologist would coordinate with the appropriate Agency personnel and 
necessary actions would be taken.  
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Cumulative Effects 

During the first 5 years of the re-introduction program, there were several causes of mortality, 
with no one standing out. Actions were taken to reduce some of these, where possible. During the 
second 5-year period, lead poisoning stands out as the leading cause of mortality. The project area 
lies in Arizona Game Management Units 12A-East and 12A-West. In 2005, hunters drawn for 
deer, bighorn sheep and buffalo hunts in Units 12A-E and 12A-W qualified for the free non-lead 
ammunition program. In 2006, hunters drawn for deer, antelope, bighorn sheep and buffalo rifle 
and muzzleloader hunts were qualified for free non-lead ammunition. Approximately 60 percent 
of the hunters participated in the program (Condor Review Team 2007). Four adult condors died 
and all four deaths were likely a result of ingesting lead fragments during the 2006 fall hunting 
season. However, Arizona Game and Fish has continued to support and pursue success of this 
program. Results of hunters taking voluntary lead reduction efforts increased to 83 percent in 
2007 and 90 percent in 2008. There were no instances of condor mortalities due to lead ingestion 
in either year. 

Other Warm Fire related projects, including removal of fire-killed hazard trees along the 
highways and main forest access roads, include the same project design features that are 
incorporated to protect California condors.  

There is also the potential for condors to get hit on the highways if they come in to feed on road-
killed deer. However, the potential for deer to be killed on the highway should be reduced now 
due to the hazard tree removal that has taken place, increasing visibility of motorists.  

This proposal, in combination with these other projects, is not likely to negatively affect the 
condor population.  

Statement of Findings 

The California population is an experimental population, nonessential. The action alternatives 
may have insignificant and/or discountable effects on the California condor. The action 
alternatives would not likely jeopardize the California condor. This determination is based on: 
(1) no known breeding sites in or near the project area; (2) no or possible beneficial affect 
resulting from salvage on availability of hunter or winter-killed deer; and (3) implementation of 
project design features (see chapter 2).  

Mexican Spotted Owl 

All action alternatives propose planting of 2,353 acres of mixed conifer species. Because planting 
of mixed conifer is proposed over only 6 percent of the analysis area, and given the limited 
opportunities for planting Douglas-fir (need additional shade, cooler and moister microsites) and 
widespread aspen regeneration, there is no predicted measurable difference in mixed conifer 
cover types between alternatives (McCusker, personal communication; see “Vegetation” section 
above).  

Over 20 percent of MSO habitat within the project area burned with low and mixed-low mortality 
classes and is expected to continue to provide suitable habitat. None of these areas are proposed 
for salvage. About 76 percent of functional MSO habitat was lost due to high and mixed-high 
mortality classes. Within the areas that were once MSO habitat with high and mixed-high 
mortality, about 48 percent is proposed for salvage under alternative 2. Areas not salvaged (i.e., 
52 percent of the high and mixed-high severity mortality classes) would contribute large 
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quantities of snags around the salvage areas as would the retention of five to seven snags per acre 
within the salvage areas. The snags retained on the landscape will eventually result in high levels 
of downed logs. Table 47 displays the acres of MSO habitat proposed for salvage, by alternative.  

Table 47. Acres of MSO habitat proposed for salvage by alternative 

Habitat Existing 
High and Mixed 
High Mortality 

Habitat 
Alt. 2 Alt. 3 Alt. 4 

Restricted 6,336 4,852 2,113 1,115 0 

Target 2,531 1,848 1,036 866 0 

Threshold 514 429 311 293 0 

Total 9,381 7,129 3,460 2,274 0 

 

Direct and Indirect Effects 

Even though there have been many surveys, no MSO has ever been known to nest on the NKRD 
and no protected activity centers (PACs) have ever been established. Because the project area 
lacks most primary constituent elements post-fire, there would be no direct effects on MSO. 
Indirect effects would result from changes in nonfunctional habitat related to decreased snag 
density and subsequent downed logs following harvest, speeded forest recovery timelines in 
planted areas, and long-term changes due to natural regeneration. Changes to the key components 
of mixed conifer habitat were caused by the fire. It may take well over a century for stands to 
grow and provide closed canopy structure in large tree size classes. It will likely take even longer 
for the complex habitat structure described in the MSO Recovery Plan to develop in the mixed-
high and high intensity burn areas and areas may never recover without active management 
(Savage and Mast 2005). Drought, climate change, and distance from seed sources will only 
extend these timelines.  

Table 48 shows how the alternatives compare in relation to the primary constituent elements of 
critical habitat.  

Table 48. Primary constituent elements 

Element Alternative 1 
Alternatives 2  

and 3 
Alternative 4 

Related to Forest Structure 

A range of tree species, 
composed of different tree 
sizes 

Not applicable, live forest 
structure and composition 
determined by fire. 

Not applicable, live forest 
structure and composition 
determined by fire. 

Not applicable, live forest 
structure and composition 
determined by fire. 

Shade canopy created by tree 
branches 

Not applicable, shade 
canopy determined by fire. 

Not applicable, shade 
canopy determined by fire, 
no live trees proposed for 
salvage. 

Not applicable, shade 
canopy determined by 
fire, no designated MSO 
habitat proposed for 
salvage.  

Large snags All dead trees would be 
retained.  

At least 5-7 snags per acre 
would be retained in MSO 
habitat where salvage 
occurs. 

All dead trees (snags) 
would be retained in 
MSO habitat.  
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Alternatives 2  
Element Alternative 1 Alternative 4 

and 3 

Related to Prey Species 

High volumes of fallen trees 
and woody debris 

All fallen trees and woody 
debris would be retained. 

At least 7 logs per acre 
would be retained in MSO 
habitat.  

All fallen trees and 
woody debris would be 
retained in MSO habitat.  

Wide range of tree and plant 
species 

Range of tree and plant 
species dependent on 
response after fire. 

Conifers would be planted 
to hasten recovery of 
conifer species and 
improve distribution of 
size classes. Mixed conifer 
species would be 
emphasized in MSO 
habitat where there is a 
moderate to high 
probability for success. 

Conifers would be planted 
to hasten recovery of 
conifer species and 
improve distribution of 
size classes. Mixed 
conifer species would be 
emphasized in MSO 
habitat where there is a 
moderate to high 
probability for success. 

Adequate levels of residual 
plant cover to allow 
regeneration 

Regeneration dependent on 
response after fire. 

Salvage would have some 
effect on regenerating 
vegetation but designation 
of skid trails would reduce 
these effects. 

No salvage would occur 
in MSO habitat and 
regeneration is dependent 
on response after fire. 

 

Fuel modeling found that in 5 years there would be an increased potential for higher intensity 
fires due to increased fine fuels on the ground as a result of salvage operations under all action 
alternatives. At 20 and 40 years, alternatives 2 followed by 3 have the best potential for lower 
intensity fires with lower vegetation mortality compared to alternative 1 (see “Fuels” section). 

Alternative 1 

Under this alternative, natural processes would continue. Dead trees would remain and would 
eventually fall and become downed logs. However, no fire-created snags are expected to be 
standing by the time a green forest again reoccupies the site and provides the primary constituent 
elements currently lacking. Similarly, there is a low likelihood that much down wood resulting 
from fire effects would occupy these sites by the time mature to old-growth forest characteristics 
occurred within the project area. Aspen and other sprouting vegetation would respond, and 
grasses and forbs would become established but conifers (ponderosa pine) would be slower to 
recover compared to the other alternatives, which include planting. Over the short term (5 years), 
this alternative has the potential for lower intensity fires with lower mortality.  

However, over the long term (20 and 40 years) this alternative is less effective at reducing fire 
intensities and compares to alternative 4 which treats the fewest acres. Low intensity ground fire 
would risk eliminating developing forests in areas with unnaturally heavy fuel loading resulting 
from Warm Fire effects. Smoldering of down wood could decrease soil health (Monsanto and 
Agee 2008). This would delay forest ecosystem recovery by additional decades (see Fuels 
section). Safety issues related to unnaturally high fuel loads may restrict the ability to manage 
future fires. 
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Alternative 2  

Alternative 2 proposes to salvage approximately half of MSO habitat with high and mixed-high 
mortality. This alternative includes snag and downed log retention project design features, even 
though they do not provide primary constituent elements or functional habitat without the live 
forest and tree canopies and MSO are not known to use the area. In areas previously mixed 
conifer (MSO habitat) that would be salvaged, higher levels of snags and downed logs would 
remain. In these areas, at least five to seven snags and at least seven logs per acre would be 
retained (see table 38). Plan direction for MSO restricted habitat is to leave “substantive 
amounts” of snags and logs; while forest-wide direction for goshawks in mixed conifer habitat is 
to leave at least three snags and five logs per acre. However, it is unlikely that any of the fire-
created snags will be standing by the time a green forest again reoccupies the site and provides 
the primary constituent elements currently lacking. The other half of the MSO habitat in the 
project area would provide abundant dead trees (snags) until they fall and become downed logs.  

At 5 years the potential for higher intensity fires is highest under this alternative, due to salvaging 
over more acres and more resultant fuels on the ground. At 20 and 40 years post-salvage, this 
alternative has the best potential for lower intensity fires with lower vegetation mortality 
compared to alternative 1.  

Alternative 3  

Alternative 3 proposes to salvage approximately one-third of MSO habitat in high and mixed-
high mortality areas. The other two-thirds would remain as dead trees (snags) until they fall and 
become downed logs.  

This alternative includes snag and downed log retention project design features, even though they 
do not provide primary constituent elements or functional habitat without the live forest and tree 
canopies and MSO are not known to use the area. In areas previously mixed conifer (MSO 
habitat) that would be salvaged, higher levels of snags and downed logs would be left. In these 
areas, at least five to seven snags and at least seven logs per acre would be retained. Plan 
direction for MSO restricted habitat is to leave “substantive amounts” of snags and logs; while 
forest-wide direction for goshawks in mixed conifer habitat is to leave at least three snags and 
five logs per acre. However, it is unlikely that any of the fire-created snags will be standing by the 
time a green forest again reoccupies the site and provides the primary constituent elements 
currently lacking.  

This alternative is slightly less effective than alternative 2 at reducing fire intensity and mortality 
at 20 and 40 years post-salvage, but would be better than alternatives 1 and 4 (see “Fuels” 
section).  

Alternative 4 

This alternative does not propose any salvage in areas that were previously mixed conifer (MSO 
habitat). All dead trees would be retained and would fall over time. They do not provide primary 
constituent elements or functional habitat without the live forest and tree canopies.  

Cumulative Effects 

Due to constraints associated with the spotted owl guidelines, there has been very little forest 
management within the mixed conifer cover types in GA 13. Management entries that have 
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occurred follow the amended forest plan and should benefit associated species by diversifying the 
forest structure while retaining the large tree component.  

Approximately 430 acres of the MSO habitat in the project area were treated in the 1980s, and 
700 acres were treated from 1990-1992. Records do not show treatments occurring in MSO 
habitat since that time. However, all MSO habitat within the WFR project area was affected to 
some degree by the Warm Fire.  

Currently, hazard tree removal projects are underway along State highways and Forest System 
roads. The hazard tree removal projects affected 864 acres of MSO habitat (Sanders March 2007) 
paralleling the road network. The majority of snags has been or will be removed; though snags 
will be left where they are not a risk. The remaining snags and intermittent green trees will 
provide future downed logs. Other vegetation treatment projects are located outside of the 
analysis area or treat areas outside of MSO habitat (i.e. Jacob-Ryan projects that treat ponderosa 
pine and pinyon-juniper cover types).  

None of the action alternatives affect any currently suitable MSO habitat. Alternatives 2 and 3 
will retain blocks of snags in MSO habitat; alternatives 1 and 4 would retain all snags and logs in 
MSO habitat. However, it is unlikely that any of the fire-created snags will be standing by the 
time a green forest again reoccupies the site and provides the primary constituent elements that 
define MSO habitat. 

Statement of Findings 

All action alternatives would have insignificant and/or discountable effects on MSO and 
designated critical habitat. Therefore the determination for MSO and its critical habitat is may 
affect, but not likely to adversely affect. This determination is based on: (1) no owls 
documented in the project area (or the NKRD in general); (2) there are no occupied territories or 
PACs on the Kaibab Plateau; (3) no currently suitable habitat would be salvaged; (4) only a 
portion of the currently unsuitable MSO habitat would be salvaged in alternatives 2 and 3; (5) 
areas salvaged would retain adequate levels of snags and downed logs even though it is not 
functional habitat due to the loss of green trees and forest canopy; (6) the proposed salvage areas 
in alternative 2 represent less than 1 percent of Critical Habitat Unit CP-10 (which is 918,847 
acres although only a portion of that is designated critical habitat); and (7) none of the dead trees 
are expected to remain upright by the time other primary constituent elements again develop on 
site and, if another ground fire occurs in the project area within the next century, down logs 
resulting from the Warm Fire would also likely be absent before MSO habitat occupies the site. 
The U.S. Fish and Wildlife Service concurred with this determination for MSO critical habitat. 

Sensitive Species 

Bald Eagle 

There are no known winter roosts on the NKRD. However, bald eagles are seen near Big Springs 
and during winter in mule deer winter range (Sanders et al. 2004).  

Direct and Indirect Effects 

Alternative 1 

Under this alternative, there would be no effect on potential foraging habitat in the project area.  
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Alternatives 2-4 

None of the action alternatives propose any activities in the pinyon-juniper habitats that are on the 
upper end of the mule deer winter range, therefore, salvage of dead trees would not affect current 
winter foraging habitat.  

The part of the project area proposed for salvage provides more summer/fall range for deer and 
may provide a food source for migrating bald eagles from deer carcasses and gut piles of deer 
killed by hunters during the hunting season. Salvage would open up the stands, making them 
more accessible for scavenging by bald eagles.  

Cumulative Effects 

Because no green trees are proposed for cutting, this project will have no direct or indirect effects 
on potential bald eagle roosts, and is not anticipated to have cumulative effects on bald eagles. 

Statement of Findings 

Implementation of any of the action alternatives would have no impact on individual bald eagles 
and/or their habitat. This determination is based on: (1) no breeding habitat; (2) no known winter 
roosts documented in this portion of the ranger district; and (3) highest quality winter foraging 
habitat is on deer winter range and is not affected by any of the alternatives.  

Northern Goshawk 

It is recognized that there are going to be high levels of variation in vegetation across the 
landscape after the Warm Fire due to aspen sprouting, variable and sometimes heavy natural 
regeneration adjacent to existing seed sources, variable planting densities and survival in areas 
identified for planting and slow re-colonization of conifers in harsher areas with no seed sources.  

The guidelines do not specifically address burned forests. The major factor identified for goshawk 
nesting and to a lesser degree foraging is closed canopy stands. All areas proposed for treatment 
have high and mixed-high mortality stands where most, if not all, trees are dead.  

The alternatives include project design features to retain snags and downed logs that will provide 
structure for prey species in the years to come and include a snag buffer adjacent to green forest. 
Alternatives that include tree planting will also speed regeneration of ponderosa pine and mixed 
conifer in the project area. Salvage will reduce ground fuels, allowing the return of fire into these 
fire-adapted ecosystems. 

Monitoring of goshawk territories on the Kaibab Plateau is ongoing, and will provide information 
on how goshawks respond post-fire and/or salvage (see “Affected Environment” section).  

Direct and Indirect Effects 

Alternative 1 

No standing dead trees would be salvaged. There would be an abundance of snags, and 
understory vegetation would provide foraging habitat for prey using more open areas. Once snags 
begin to fall, downed logs will increase, providing cover for some prey species. In areas with no 
seed source, recovery of goshawk breeding habitat (large mature trees) would not occur for a very 
long time, possibly hundreds of years. 
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Over the short term (5 years), this alternative has the potential for lower intensity fires, with lower 
mortality. However, over the long term (20 and 40 years) this alternative is less effective at 
reducing fire intensities (see fuels report) putting adjacent goshawk habitat at a higher risk.  

Alternatives 2-4 

The Warm Fire had severe impacts on the goshawk population eliminating a minimum of 6 
territories and reducing the quality of habitat on the remaining 11 (see “Affected Environment” 
section above). However, based on the design features for all action alternatives where only dead 
trees with no green needles will be harvested, there will be no change to any VSS class, or canopy 
density of green trees, or reduction of any green tree size class. There will be no reduction in live 
mature trees (old growth). The only possible effect by any action alternative will be from possible 
short-term disturbance from salvage operations and removal of standing dead trees. There will be 
a beneficial effect where trees are planted (in areas where there are no seed trees) to increase the 
restoration process. Any potential effects to the goshawk due to salvage operations were 
eliminated completely or minimized through project design and mitigation (see the following). 
Any disturbance to nesting goshawks will be mitigated by not allowing disturbance within .25 
mile of known active goshawk nest sites between March 1 and September 30.  

There will be a reduction in the number of standing dead trees; however, forest plan guidelines of 
residual snags and down logs will be exceeded. 

Treatment units are strips along ridges with the bottom areas protected with buffers. There is a 
200-foot no treatment buffer along all drainage bottoms that have sign of scour that may provide 
potential travel corridors; anything greater than 20 percent slope also will not be treated. 
Treatment will only occur in sites with high to moderate fire severity where most of the green 
canopy was destroyed. The roadless area on the northeast side of the project boundary will not be 
treated. In alternative 4, mixed conifer habitat will not be treated. 

In addition to the large areas left untreated, all areas treated within MSO critical habitat 
(alternatives 2-3) will have five to seven snags per acre retained. In all other treated areas, three to 
five snags per acre will be retained targeting the largest diameter trees. In alternative 4, no sites 
that were previously mixed conifer or spruce fir will be treated. 

Down logs requirements now and in the future will be met by the following: 

 Leave a minimum of 15 to 20 tons per acre of coarse woody debris (CWD) on ponderosa 
pine and dry mixed conifer sites (i.e., MSO habitat). For all other vegetation types leave 5 
to 10 tons per acre. 

 Within MSO critical habitat at least seven downed logs per acre will be retained. In other 
areas five logs will be retained. Logs will be at least 12 inches at midpoint and at least 8 
feet long. Many of the standing dead trees are expected to fall in the foreseeable future 
and log density will increase. 

The action alternatives move the project area closer to the desired conditions for goshawk habitat 
at a faster rate than alternative 1 (no action). Salvage would only occur in areas with mixed-high 
and high mortality that lack habitat components needed for nesting and PFA habitat. As a result, 
all alternatives would have similar effects on mature and old forest (VSS 5 and 6) as only time 
will allow residual live and regenerated stands to mature and move into these age classes. 
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Currently, 17 percent of the project area is in VSS 5/6 (mature forest). Under all alternatives, this 
would change to 24 percent by the year 2047 (see table 45). 

Fuel modeling found that at 5 years there would be an increased potential for higher intensity 
fires due to increased fine fuels on the ground as a result of salvage operations. Alternative 2 will 
have the highest potential for high intensity fire immediately following salvage operations. After 
20 years and at 40 years, alternatives 2 followed by 3 have the best potential for lower intensity 
fires with lower vegetation mortality compared to alternative 1 (see “Fuels” section below). 

Cumulative Effects 

Project Area 

Forest management on the NKRD prior to the Warm Fire had affected portions of some the PFAs 
(see table 34) in the project area. Past treatments and residual vegetation influenced how fire 
burned through the area. The fire itself had major impacts on many of the territories in the project 
area. It is estimated that six territories (PFAs) can no longer function. Four nests (PFAs) have 
been active during the last 2 years and seven PFAs may have enough remaining habitat to have 
the potential of being occupied but productivity will probably be reduced from what it was prior 
to the fire (see “Sensitive Species, Affected Environment” section). Monitoring of goshawk 
territories on the Kaibab Plateau is ongoing, and will provide information on how goshawks 
respond post-fire and/or post-salvage.  

A total of 933 acres will have trees removed along highways, forest system roads and trails within 
the WFR project area. Any of the action alternatives from this proposal would then remove more 
dead trees. Because the areas to be salvaged currently do not provide suitable nesting habitat, they 
would not contribute cumulatively to effects on goshawk habitat in the project area.  

Geographical Area (GA) 13  

GA 13 lies in the middle of the NKRD at elevations of 7,000 to 9,000 feet and is predominately 
ponderosa pine and mixed conifer forest. GA 13 includes approximately 274,986 acres; the 
project area is approximately 39,000 acres or 14 percent of the GA. There are a total of 123 
goshawk territories within the Kaibab Plateau (GA 13 and the Grand Canyon National Park). Of 
the 123 territories, 107 are totally or partially within the GA 13 outside of the park. There is 
approximately 63,217 acres of PFA, or 23 percent of GA 13, with the remaining acres being 
foraging habitat. Approximately 29,194 acres (or 11 percent) of the Warm Fire (both suppression 
and WFU areas) were burned with high or mixed-high mortality by the Warm Fire (see table 12).  

There are several projects in table 10 located in GA 13. The Jacob-Ryan project lies north of the 
project area and proposes to modify approximately 26,000 acres of ponderosa pine forest, moving 
vegetative conditions closer to forest plan desired conditions. Thinning from below (up to 18 
inches d.b.h), followed by prescribed burning would move PFAs and foraging areas closer to 
desired conditions for goshawk habitat management. Dry Park Vegetation Management and 
Fracas Habitat Improvement are also mechanical treatments in ponderosa pine that will move 
vegetation toward goshawk desired conditions. Lookout and Burnt Saddle Fuels Reduction 
projects are prescribed burns in the understory of ponderosa pine habitats. All of these projects 
were or are being designed to move vegetative conditions toward goshawk desired conditions. It 
is assumed that conditions on these 34,750 acres (or 13 percent of the GA) will maintain or 
improve PFA and foraging habitat. In addition, these treatments are designed to move the forest 
toward sustainable conditions. Because the areas to be salvaged in this project currently do not 
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provide suitable nesting habitat, and salvage would not change or modify any current vegetative 
structural stages, it would not contribute cumulative effects to goshawk populations in GA 13.  

Statement of Findings 

The change in management direction per the 1996 amended forest plan was intended to shift into 
a sustained-yield approach for long-term renewable resources applied at the ecosystem scale. The 
focus in terms of wildlife habitat is to provide for a diversity of vegetation structural stages by 
including habitat goals in the design of all vegetation treatments. The forest plan now manages 
more by forest ecology rather than timber management. Harvest objectives have become re-
creating patterns of natural forest patch dynamics (Bratland et al. 2008). The current management 
direction, which provides for a continuous flow of habitat structural stages through time, 
emphasis on retaining groups of large trees, and maintaining large sized reserve trees spread 
throughout the other age classes, was designed to account for the needs of the goshawk and their 
prey species. 

Implementation of any of the action alternatives may impact northern goshawk individuals or 
habitat, but would not likely contribute to a trend toward Federal listing or cause a loss of 
viability. This determination is based on: (1) harvesting only dead trees in moderate to high tree 
mortality areas will not change forest vegetative structure; (2) current unsuitability for nesting of 
stands to be salvaged; (3) focus on retention of snags and downed logs; (4) planting based on 
historical stocking levels and species composition; and (5) a project design feature for potential 
timing restriction if an active goshawk nest is found. Because of the above factors, none of the 
action alternatives would be expected to affect forest-wide habitat or population trends for this 
species. 

American Peregrine Falcon 

Direct and Indirect Effects 

All Alternatives 

The project area may provide foraging habitat in stringer meadows, but lacks preferred foraging 
habitats (river bottoms, meadows, marshes and lakes). Salvage would have no effect on the 
meadow features or the suitability for use by peregrine falcons. Retention of all snags (alternative 
1) or salvage in some areas (alternatives 2-4) would have no effect on the potential for incidental 
foraging by birds nesting well outside of the project area.  

Cumulative Effects 

Since there would be no direct or indirect effects, there would not be any cumulative effects.  

Statement of Findings 

Implementation of any of the action alternatives would have no impact on individual peregrine 
falcons or their habitat. This determination is based on: (1) no suitable cliff nesting habitat in 
the project area; (2) lack of any preferred foraging habitat in the project area; and (3) no effects 
on secondary foraging habitat.  

Utah Mountain Kingsnake 

These snakes are typically found near water and rocky areas. Rocky areas do occur within the 
project area, but water is limited to created stock tanks. The fire itself probably had little effect on 
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this species, as there are few reports of fire-caused injury to herptofauna (Smith 2000). Since this 
species is a burrower, it would be protected below ground during the fire. Many herptofauna 
show little response to understory and mixed-severity fires (Smith 2000).  

Direct and Indirect Effects 

Alternative 1 

Natural regeneration of aspen, conifers, and shrubs would provide cover. Standing dead trees 
would fall over time, providing additional cover for kingsnakes and their prey species.  

Alternatives 2-4 

These alternatives would increase the establishment of conifers in some of the area. Areas 
salvaged would include retention of snags, which would eventually fall and provide cover on the 
ground. These snakes are typically found near water and rocky areas; salvage would not affect the 
availability of these features or affect burrows located in these areas. A soil and water project 
design feature requires a minimum of 100 feet between skid trails to reduce soil compaction. This 
would also reduce the potential for impacting burrows or individuals aboveground. These snakes 
spend most of their time underground but forage aboveground. Depending on season of salvage 
logging, individual snakes could be affected.  

Cumulative Effects 

Other actions which could affect this species include hazard tree removal, highway traffic, and 
recreational use.  

Hazard tree removal would have similar effects to those described above and may have impacted 
individual snakes. In general, some species of snakes move to highways to “sun” or increase their 
body temperature. There is no information showing that this is an issue for this species. 
Collection of reptiles is regulated by the State and should not be contributing significant effects. 
These alternatives, in combination with the above activities would not contribute significant 
cumulative effects to this species or its habitat.  

Statement of Findings 

Implementation of any of the action alternatives may impact individual Utah mountain 
kingsnakes and/or their habitat, but would not likely contribute to a trend toward Federal 
listing or cause a loss of viability to the population or the species. This determination is based 
on: (1) avoidance of preferred habitat such as rocky areas and absence of perennial riparian areas; 
(2) 100-foot buffers on intermittent and ephemeral drainages; and (3) spacing of skid trails to 
reduce soil compaction would lessen potential for mortality of individuals. 

Spotted Bat 

Although widespread in geographic distribution, they are patchily distributed and only locally 
abundant. They commonly roost in rock cliffs, but forage across much of the Kaibab Plateau.  

Direct and Indirect Effects 

Alternative 1 

There would be no disturbance under the no action alternative and no direct effects. Natural 
regeneration of aspen, conifers, and shrubs would occur. Standing dead trees would fall over time. 
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There are no subalpine meadows with water which are where spotted bats are known to forage. 
Spotted bats are not known to roost or forage within the project area.  

Alternatives 2-4 

Direct effects from the proposed alternatives are unlikely due to the lack of water sources and 
meadows within the project area. The proposed action and its associated activities will have no 
effects on the population trend of spotted bats or their habitat. 

Allen’s Lappet-browed Bat 

This bat species occurs throughout most of Arizona in woodland and coniferous forests. Large, 
older ponderosa pine snags are important for female roosts. 

Direct and Indirect Effects 

Alternative 1 

There would be no direct effects under the no action alternative. Natural regeneration of aspen, 
conifers, and shrubs would occur. Standing dead trees would fall over time reducing the number 
of snags.  

Alternatives 2-4 

Direct effects may include disturbance of maternity colonies. Maternity colonies are easily 
disturbed and often result in abandonment. Standing dead trees will be removed under the action 
alternatives but snags will be retained at numbers that exceed the forest plan guidelines. Only a 
small area of the overall Warm Fire will be treated. The action alternatives associated activities 
may effect the local population of Allen’s lappet-browed bats but is not likely to affect the 
population trend. 

Pale Townsend’s Big-eared Bat 

This bat species is widespread throughout Arizona. They seem to be strongly correlated with the 
presence of caves and abandoned mine shafts in which they roost. 

Direct and Indirect Effects 

Alternative 1 

There would be no direct effects under the no action alternative. Natural regeneration of aspen, 
conifers, and shrubs would occur. Standing dead trees would fall over time reducing the number 
of snags.  

Alternatives 2-4 

Removal of standing dead trees over some of the area would have no effect on foraging habitat. 
Since there are no suitable roost sites in the project area, roosting would not be affected. 
Alternatives 2-4 with their associated activities will have no effects on the population trend of 
Pale Townsend’s Big-eared bats or their habitat. 
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Kaibab Least Chipmunk 

This species is found in rocky areas within moist or damp situations and usually in open places in 
the forest. Summer dens are typically in hollow logs or stumps, in rock piles, or under debris. 

Direct and Indirect Effects 

Alternative 1 

There would be no direct effects under the no action alternative. Natural regeneration of aspen, 
conifers, and shrubs would occur.  

Alternatives 2-4 

Treatments under alternatives 2-4 may initially reduce or displace chipmunk populations, but 
populations have been known to recover to numbers at or above pre-project levels possibly due to 
increases in forage and cover. Proposed treatments will only be over a small part of the overall 
Warm Fire area and involve removing only standing dead trees. Residual snags, down logs, and 
coarse woody debris (CWD) will be retained through mitigations that exceed forest plan 
guidelines. Because chipmunks are a generalist species, they would quickly adapt to the 
transformed environment. Alternatives 2-4 and their associated activities will have no effects on 
the population trend of Kaibab least chipmunks or their habitat. 

Long-tailed Vole 

This species occurs in isolated populations in Arizona including the Kaibab Plateau. On the 
NKRD they are most commonly found in grassy areas around springs or in swamps adjacent to 
lakes. 

Direct and Indirect Effects 

Alternative 1 

There would be no direct effects under the no action alternative. Natural regeneration of aspen, 
conifers, and shrubs would occur.  

Alternatives 2-4 

Because there will be no activity related to salvage (including equipment staging) occurring in 
meadows or adjacent to lakes, physical disruption to long-tailed voles would be minimal. The 
proposed action and its associated activities may affect the local population of long-tailed voles, 
but is not likely to affect the population trend. 

Kaibab Squirrel 

The Kaibab squirrel is a geographically isolated subspecies of the Abert’s squirrel and an obligate 
resident of ponderosa pine on the NKRD and the north rim of the Grand Canyon National Park.  

Direct and Indirect Effects 

Alternative 1 

There would be no direct effects under the no action alternative. Habitat was lost in all areas with 
high fire severity. Natural regeneration of aspen, conifers, and shrubs would occur. However, 
without planting it will be many years before regenerated pine sites become squirrel habitat again.  
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Alternatives 2-4 

Removal of standing dead trees will occur only in areas where there was high to moderately-high 
fire severity. Because only standing dead trees will be removed, no existing squirrel habitat will 
be impacted. Alternatives 2-4 with their associated activities will have no effects on population 
trend of the Kaibab squirrel or its habitat (for additional discussions see the Kaibab squirrel 
discussion under the “Management Indicator Species” section below). 

Kaibab Northern Pocket Gopher 

This subspecies occurs in the soils of high elevation meadows surrounded by spruce-fir or 
ponderosa pine.  

Direct and Indirect Effects 

Alternative 1 

There would be no direct effects under the no action alternative. Natural regeneration of aspen, 
conifers, and shrubs would occur.  

Alternatives 2-4 

Because there will be no thinning related activities, including equipment staging, occurring in 
meadows, soil compaction in these areas would not occur. Physical disruption of pocket gophers 
would also not occur due to these animals fossorial behavior. Use of heavy equipment may result 
in temporary loss of some grasses and herbaceous vegetation but the amount of area disturbed 
would be limited to primarily skid trails. Over time grasses and herbaceous plants will become 
more widespread and vigorous providing increased foraging and burrowing opportunities for 
pocket gophers. Alternatives 2-4 and their associated activities will have no effects on the 
population trend of Northern pocket gophers or their habitat. 

Management Indicator Species (MIS) 

The Warm Fire had a tremendous negative effect on wildlife habitat converting vegetative 
structural stages (VSS) over large areas that were fully stocked forested stands to a grass/forb 
stage (VSS 1). However, none of the action alternatives would change the percent of green cover 
types or structural stages from current (post-fire) conditions. All of the harvest would be of dead 
trees in areas that burned with high and mixed-high mortality. These areas are no longer 
providing the vegetation cover types that they provided prior to the fire. Possible impacts from 
the action alternatives on vegetative recovery because of soils were discussed; impacts were 
found to be within acceptable limits meeting forest plan standards and guides (see “Vegetative 
Resources” and “Soil and Water Resource” sections in chapter 3). One possible effect that will be 
evaluated further in this section is the removal of standing dead trees (snags). 

Forest Conditions in the Future  

In 40 years the action alternatives will move forest conditions closer to forest plan desired levels 
than alternative 1 (no action) showing the benefit of the action alternatives (for more detailed 
discussion see “Vegetation” section). 
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Northern Goshawk 

Areas that burned with high and mixed-high mortality are no longer providing the habitat that 
they provided pre-fire. Snags and downed logs would be retained, planting would be based on 
historical stocking levels and species composition, and a design feature has been incorporated for 
a timing restriction if an active goshawk nest is found. 

While increases in snag-associated species may benefit goshawks, the relationship between snags 
and potential prey is not linear, i.e., more snags do not equate to a direct relationship of more 
goshawks. Prey size, availability, and prey habitat are all factors affecting how much effort a 
goshawk may commit to hunting particular individuals. It is doubtful much beyond the edge of 
green forest even qualifies as goshawk habitat. Hence, for lack of better data, we are not 
assuming the Warm Fire mixed-high and high mortality areas represents goshawk habitat. 

In summary, although goshawk populations appear to be decreasing on the forest and ponderosa 
pine habitat is continuing to become further degraded from unsustainable changes in forest 
conditions from both fire suppression and large-scale, high severity crown fires, the action 
alternatives are not affecting actual goshawk habitat and, hence, are not expected to affect forest-
wide trends in goshawk populations or goshawk habitat (for a more detailed discussion of the 
effects analysis for goshawks, see “Sensitive Species” section). The action alternatives would not 
cause measurable changes to species habitat or population trends on the project area or across GA 
13. 

Turkey 

Approximately 37 percent is in the low and mixed-low mortality classes and would continue to 
provide suitable habitat where it existed prior to the fire. The other 63 percent lacks roost trees 
and the ability to produce cone crops and currently lacks downed logs. Native grasses and forbs 
will become re-established post-fire. These species are particularly important for turkey hens and 
poults, which forage for insects and seeds in late spring and summer. However, turkeys are not 
likely to forage far from cover so much of the overall benefits of increased grasses, forbs, and 
associated invertebrates will not directly benefit turkeys. However, the areas near green forest and 
adequate cover should benefit this species. Turkeys should be able to use areas occupied by aspen 
and shrubs as cover, allowing them to expand their use of foraging areas. Because no alternatives 
harvest green trees, islands of habitat will slowly develop across the project area as surviving 
trees grow and aspen and planted trees develop. 

Direct and Indirect Effects 

Alternative 1 

Standing dead trees will fall over time, providing downed logs for cover, and grasses and forbs 
would regenerate to provide foraging habitat, but the distance to roost trees and cover would 
affect use. Those areas closer to the edge of the fire or to low or mixed-low mortality areas would 
be more suitable. In the long run, forest recovery may be hampered by future ground fires igniting 
the heavy ground fuels load and burning any re-growth since the Warm Fire. 

Alternatives 2-4 

All salvage areas in all action alternatives would maintain snags that would provide downed logs 
over time. Planting of ponderosa pine in the action alternatives would increase the percent of the 
burned area that would be in young forest by 2047 providing cover to allow more of the large 
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openings to be used. Conditions will be restored more quickly with the action alternatives than 
under alternative 1 (no action). 

Cumulative Effects 

The Warm Fire had significant negative effects to turkey habitat. Treatments prescribed in the 
action alternatives will not modify the vegetative structural stages; therefore, there will be no 
impact. Planting activities proposed in the action alternatives will have long-term positive effects 
by reducing the amount of time for forest recovery.  

There are two hunting seasons for turkeys. There is an archery season in middle to late 
September, and the general season in mid-October. These are managed by the AZGFD to 
maintain sustainable, populations. Implementation of the action alternatives would not contribute 
to negative cumulative effects to this species or its habitat.  

Statement of Findings 

Based on the analysis for turkeys, the action alternatives would not affect existing suitable 
habitat. All of the areas that burned with high and mixed-high mortality are no longer providing 
the habitat that they provided pre-fire. Activities proposed for the action alternatives would not 
cause measurable changes to species habitat or population trends on the project area or across 
GA 13 or across the forest.  

Mule Deer 

Mule deer were selected as an indicator for early-seral aspen habitat. Binkley et al. (2006) looked 
at periods of mule deer population increases on the North Kaibab Plateau in relation to aspen 
regeneration. They did find increased deer numbers following the 1880s and 1890s when regular 
surface fires ceased, and again in the 1970s and 1980s, coincident with widespread logging. They 
did recognize some uncertainty as there may be other factors such as lack of predation that 
contributed to population trends as well.  

The forest visitor map shows that the area east of AZ 67 is restricted from motorized access 
during the winter (December 15 to April 15). However, some salvage operations are proposed in 
this area, and may occur during the winter. Alternative 3 requires logging on frozen or snow-
covered soils on those sites with severe erosion hazard ratings.  

Direct and Indirect Effects 

It is predicted that approximately 4,800 acres of the project area will regenerate to aspen 
naturally. Aspen will increase across the project area, regardless of alternative. In addition, 
browse species such as Ceonothus will re-sprout and provide summer forage. Loss of other key 
forage species such as cliffrose and 4-wing salt brush resulted from the fire and impacts on their 
re-establishment are discussed below.  

Alternative 1 

The project area would continue to recover naturally. Aspen would continue to increase; standing 
dead trees would eventually fall, potentially limiting access to some of the area depending on 
depth of downed logs. No additional impediments to natural shrub regeneration would occur. In 
the long run, forest recovery may be hampered by future ground fires igniting the heavy ground 
fuels load and burning any re-growth since the Warm Fire. 
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Alternatives 2-4 

The part of the project area proposed for salvage provides summer and fall habitat. Over the short 
term (during project activities), vulnerability to hunters could increase due to higher open road 
densities, although impacts from the regulated hunt are not expected to affect population trends 
due to regulation by the Arizona Game and Fish Department. Over the long term, the proposed 
alternatives would be beneficial to deer by causing accelerated development of hiding cover due 
to planting of seedlings. Recovery and establishment of hiding cover would be quicker under the 
action alternatives than if the area was left to regenerate naturally under the no action alternative.  

Aspen would continue to increase across the project area. Some aspen regeneration would be 
affected by salvage activities, but the soil and water project design feature for a minimum 
distance between skid trails would help reduce this. Similarly, skid trails could affect shrub 
regeneration. Although direction on skid trail placement is intended to limit this effect, aspen and 
shrub regeneration in the salvaged areas would be impacted by all action alternatives. 

Salvage east of AZ 67 varies by alternative. Alternative 2 would treat the most with 9,114 acres. 
Alternative 3 would treat 5,756 acres, and emphasizes reducing effects to soils by salvaging 
during the winter when soils are frozen. Alternative 4 would treat 5,541 acres excluding MSO 
critical habitat. Summer habitat is not limiting to deer numbers as is the winter habitat, which is at 
lower elevations in pinyon-juniper habitat east of the project area and not affected by this project. 

All of the salvage would occur in areas previously occupied by ponderosa pine or mixed conifer 
species, with mixed-high or high vegetation mortality. Without the tree canopy to intercept snow 
or provide thermal cover, these stands would not provide suitable habitat during the winter, and 
displacement during operations is not anticipated to be a problem.  

Cumulative Effects 

The cumulative affects of past management activities as well as large-scale natural events have 
been incorporated into the existing condition. Removal of fire-killed trees along the highways 
will increase visibility of motorists and reduce the potential for road kill.  

There are several hunting seasons for mule deer in the area. They start with an archery season in 
middle to late September, general rifle seasons late October to early November and late 
November to early December, and juniors only season between the two general seasons. These 
are managed by the AZGFD to sustain populations for hunting. Implementation of any of the 
action alternatives would not contribute cumulative effects to this species or its habitat due to the 
numbers harvested being regulated by the AZGFD. 

Statement of Findings 

An analysis of aspen habitat trends across the forest found that fire suppression, leading to 
increasing conifers, and managed and unmanaged (ungulate) grazing have all contributed to the 
decline of aspen. Aspen continues to be overtopped by conifers and regeneration is limited. 
Because mule deer are generalists and the NKRD consists of good deer habitat, it is unlikely that 
the gradual change in the condition of aspen could lead to detectable changes in deer numbers. 
However, the Warm Fire will help aspen regeneration and all action alternatives identify aspen 
development as a goal. By the year 2047, it is predicted that for all alternatives, the project area 
will provide 33 percent of all aspen habitat present on the forest.  
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In summary; mule deer populations appear to be decreasing on the forest (Bratland et al. 2008); 
however, aspen habitats in the project area would increase and provide a significant portion of the 
forest-wide habitat. As habitat quality of aspen in other parts of the forest continue to decline due 
to competition with and shading from conifer, aspen habitats in the project area will become 
increasingly important. Aspen habitat will continue to increase across the project area and will 
contribute to maintaining mule deer habitat and populations distributed across the forest. The 
action alternatives would not cause measurable changes to species habitat or population 
trends on the project area or across GA 13, or across the forest. 

Kaibab Squirrel 

Direct and Indirect Effects 

Alternative 1 

There would be no conifer planting under alternative 1 (no action); therefore, a larger percent of 
the project area would remain in grass/forb stage by the year 2047 and there would be less young 
forest. In the long run, forest recovery may be hampered by future ground fires igniting the heavy 
ground fuels loading and burning any re-growth since the Warm Fire. 

Alternatives 2-4 

Kaibab squirrels were identified as an indicator for young ponderosa pine; however, they use a 
mix of forest structural stages, depending on late-seral habitat for key life functions. The fire 
reduced the acres of ponderosa pine by approximately 35 percent within the project area (see 
table 25). However, forest wide this loss is not significant, equating to approximately 1 percent of 
the total acres. From 1986 to 2002 immature and mature sawtimber size classes increased 31 and 
38 percent, respectively (Bratland et al. 2008). So the trend for the size classes of ponderosa pine 
for which the squirrel was chosen as a MIS is sharply up, and this trend will continue regardless 
of the proposed treatments for this project based on the number of acres currently occupied by 
younger size classes. 

Ponderosa pine forests characterized as high mortality and part of the mixed-high mortality can 
no longer be considered Kaibab squirrel habitat. It will take decades or longer for these areas to 
recover sufficiently to become habitat again. Salvage in these areas would have no negative 
effects on Kaibab squirrel habitat or forest-wide trends. 

Planting ponderosa pine seedlings in large areas previously occupied by ponderosa pine would 
facilitate development of forest structure at a faster rate than not doing anything and would 
benefit Kaibab squirrels by possibly reducing the recovery time. Currently 27 percent in 
ponderosa pine would increase to 36 percent in 2047 with an increase of young forest (5 to 12 
inches) for all species except juniper from 7 to 10 percent (table 25). Projected young forest 
would increase to only 10 percent under alternative 1 but would increase to 18 percent under 
alternatives 2-4 (table 25) based on planting success. 

Cumulative Effects 

Effects of past actions influenced the way the fire burned, and are incorporated into the existing 
condition. There are several other ongoing or foreseeable projects on the NKRD. One is the 
Jacob-Ryan Vegetation Management project, which is located north and west of the Warm Fire. It 
proposes to move approximately 26,000 acres of ponderosa pine forest closer to forest plan 
desired conditions by not cutting trees over 18 inches d.b.h, thinning from below, and prescribed 
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burning (see “Cumulative Effects” section, table 10). Dry Park Vegetation Management and 
Fracas Habitat Improvement are also mechanical treatments in ponderosa pine that will move 
vegetation toward desired vegetative conditions. Lookout and Burnt Saddle Fuels Reduction 
projects are prescribed burns in the understory of ponderosa pine habitats. All of these projects 
were or are being designed to move toward forest plan desired conditions. These habitat 
characteristics should also create diverse habitat conditions favored by tassel-eared squirrels.  

There is an archery tree squirrel season that runs from middle to late September. That is followed 
by the general season from mid-October through the end of November. These are managed by the 
AZGFD to maintain sustainable, huntable populations. 

Implementation of any of the action alternatives would not contribute cumulative effects to this 
species or its habitat, because the seral stages represented by this squirrel are in excess of the 
forest plan desired amounts across the forest, and the WFR will only remove dead trees in areas 
no longer considered squirrel habitat. 

Statement of Findings 

Based on the analysis for Kaibab squirrels, the action alternatives would not affect existing 
suitable habitat. All of the harvest would be of dead trees in areas that burned with high and 
mixed-high mortality and these areas are no longer providing the habitat that they provided pre-
fire. While planting would speed the recovery of forested stands, it will take many decades before 
the project area provides intermediate-aged forest intermixed with large trees. The action 
alternatives would not cause measurable changes to species habitat or population trends on 
the project area or across the forest. 

Red Squirrel 

Direct and Indirect Effects 

Alternative 1-4 

Because of the high fire severity and the characteristic of mixed conifer stands having a dense 
forest structure, all but 8 percent of the red squirrel habitat within the WFR area was lost and can 
no longer be considered squirrel habitat. The majority of the mixed conifer and almost all of the 
spruce-fir occurs on the NKRD (Bratland et al. 2008). There was approximately 49,981 acres of 
mixed conifer (includes spruce-fir) in GA13. Approximately 10 percent was lost in the Warm Fire 
(table 25). 

None of the alternatives (including the no action) will have any impact on squirrel habitat. The 
action alternatives (alternatives 2-4) will only remove dead trees from within high and mixed-
high fire severity areas and this will have no impact on red squirrel habitat because these areas are 
no longer habitat. 

Planting mixed conifer species (Alternatives 2-4) in MSO habitat would facilitate an increase in 
young forest. There is projected to be 10 percent under alternative 1 compared to 18 percent 
under the action alternatives (table 25). These statistics include all species; though the response of 
mixed conifer is assumed to be similar. These acres would not be mature stands but would move 
toward mature stands at a faster rate than areas that are not planted. 
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Cumulative Effects 

The proposed removal of dead trees will have no cumulative effects. No other projects known in 
the future will be treating mixed conifer or spruce-fir sites. In addition to the acres proposed for 
planting under the action alternatives, an additional 1,607 acres is planned to be planted (both 
ponderosa and mixed conifer species) within the Warm Fire area. Even with these plantings, there 
is not expected to be an increase in the number of mixed conifer acres in 2047 from the 2 percent 
that currently exists (see table 7).  

Statement of Findings 

Based on the analysis for red squirrels, the action alternatives would not affect existing suitable 
habitat. All of the harvest would be of dead trees in areas that burned with high and mixed-high 
mortality, and these areas are no longer providing the habitat that they provided pre-fire. Planting 
would benefit this species by increasing mixed conifer cover types at a faster rate than would 
occur without planting. However, it will take many decades for these stands to provide mature 
forest conditions. Because of the length of time needed to develop mature forest, and the potential 
for natural events (drought, insect and disease, wildfire) that could affect the length of time, the 
action alternatives would not cause measurable changes to species habitat or population 
trends on the project area, within GA 13, or within the forest.  

Hairy Woodpecker 

The ubiquitous hairy woodpecker (Picoides villosus) is one of the most abundant primary cavity 
nesters in northern Arizona. This species was selected as a MIS to represent the snag component 
of the ponderosa pine, mixed conifer, and mixed conifer with aspen habitats within the Kaibab 
National Forest.  

Hairy woodpeckers are at least stable in Arizona and the surrounding area. Hairy woodpeckers 
are listed by NatureServe as demonstrably widespread, abundant, and secure globally, nationally, 
and statewide. Locally, several research projects conducted on both the Kaibab and Coconino 
National Forests determined hairy woodpecker abundance and density. Over the course of 6 years 
in three unburned ponderosa pine sites, Covert (2003) determined that hairy woodpecker density 
did not differ by site or year indicating a stable population. Salafsky (2002) found similar 
densities in unburned ponderosa pine forest on the Kaibab Plateau within the KNF. This study 
also estimated density for mixed conifer habitat over 3 years and found comparable densities on 
average, with an increasing trend across the years. Considering all the surveys from the literature 
and the KNF, the data suggest that hairy woodpeckers have remained stable in ponderosa pine 
and may be increasing in the mixed conifer. The stability determined by Covert-Bratland et al. 
(2006) would likely be found on the KNF (Bratland et al. 2008). 

The relatively low numbers of individuals in unburned forests are markedly different from those 
found in burned ponderosa pine. Pope (2006) found a fivefold increase in density in prescribed 
low-intensity burned areas. Covert-Bratland et al. (2006, 2007) showed that high-severity burned 
areas are beneficial foraging areas, support 18 times the abundance of hairy woodpeckers than 
unburned areas, and that burned trees provide readily available roost trees during difficult winter 
conditions (Bratland et al. 2008). 

For the total Warm Fire there are 48,062 acres of ponderosa pine, mixed conifer, spruce-fir, and 
aspen. A total of 29,194 acres (61 percent) burned at a mixed-high to high severity that resulted in 
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most (if not all) trees being killed. The remaining area burned at a mixed-low to low severity 
where individual or small patches of trees were killed. 

See the discussion of hairy woodpeckers under sensitive species above regarding snags. 

Snags Across the Project Area 

Due to the severity of the fire over a large area, there are thousands of snags currently standing in 
all size classes. As an example, there are over 15,000 acres burned with high severity, and the 
current status of 13.8 large trees (>20″) per acre would equate to over 213,000 large snags across 
the project area. There would be this magnitude again over the remainder of the Warm Fire area. 

A small percentage of the Warm Fire is proposed for salvage (approximately 5,500 acres (9 
percent) in alternatives 3 and 4; and 9,114 acres (16 percent) in alternative 2) out of the 
approximately 55,000 acres burned in the total Warm Fire. Out of just the project area of 39,111 
acres, salvage would only occur in 14 percent in alternatives 3 and 4, and salvage activities would 
occur on approximately 23 percent in alternative 2. In areas with almost 100 percent mortality 
(high and mixed-high mortality), only a portion of these areas is proposed for salvage (table 49). 
In addition to the residual snags left within the areas treated, other areas not proposed for salvage 
would also provide abundant snags and abundant downed logs when they fall.  

Table 49. Percentages of cover types with high or mixed-high 
mortality proposed for salvage 

Cover Type Alt. 2 Alt. 3 Alt. 4 

Ponderosa pine 41% 28% 31% 

Mixed conifer* 39% 31% 5% 

Aspen 78% 12% 49% 

* Mixed conifer percent based on acres of D-F and WF, as per Warm Fire Assessment 

Conclusion 

Snag retention will be maximized over time because of the following: (1) the abundance of 
standing dead trees (snags) in the project area; (2) only portions of the high and mixed-high 
mortality areas are proposed for salvage; (3) snags and downed logs would be left above forest 
plan direction in areas proposed for salvage; and (4) that retention would focus on clusters of the 
largest diameter snags available (thus increasing snag longevity). Therefore, snag resources will 
remain available across the project area for species associated with these features until the snags 
fall, rot or burn.  

Direct and Indirect Effects 

Field observations in the fall of 2006 noted beetles seemed to be moving into the stands (Young, 
personal communication). Beetles are expected to increase in the dead trees for a few years, 
providing a foraging source for hairy woodpeckers and likely temporarily increasing woodpecker 
densities in the area.  
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Alternative 1 

Under this alternative all burned areas would provide the maximum foraging and nesting habitat 
for hairy woodpeckers. This will benefit hairy woodpeckers more than any other alternative in the 
short term. This alternative provides the least security for local woodpecker populations in the 
long term by maintaining the highest fuel loads of any alternative. Additionally, the unnaturally 
high fuel loads may limit future firefighting abilities. Combined, this may represent the lowest 
likelihood of re-establishing sustainable forest within the project area. 

Alternatives 2-4 

Hairy woodpecker densities would, in general, have an inverse correlation with the amount of 
salvage logging conducted. Therefore, we expect slightly lower densities of hairy woodpeckers in 
all action alternatives relative to the no action alternative, with alternative 2 having the lowest 
densities of woodpeckers.  

The Warm Fire resulted in a severe disturbance for an area over 48,000 acres (61 percent being in 
mixed-high to high severity) in the ponderosa pine, mixed conifer, spruce-fir, and aspen which 
will result in a very large increase in the hairy woodpecker population. With or without removal 
of any trees, hairy woodpecker numbers will decline over time. Winter home ranges increased 
from 19 to 167 acres 2 to 6 years after a burn. It is thought that this is because of the decline in 
prey resources (Bratland et al. 2008). Removal of trees may result in a smaller increase (as 
compared to no harvesting), but based on the small percentage of area actually harvested (5,541 
to 9,114 acres depending on alternative) the increase in the population will remain substantial. 
Project design such as removing trees in large blocks and leaving a density of dead trees along the 
borders will further mitigate the reduction in population increases. 

It is recommended that burned trees are removed in large patches of high-severity burn and that 
high densities of snags are left along the edges for nesting and roosting (Bratland et al. 2008). The 
WFR project has the following design features: 

 A 25 meter no-cut buffer would be applied in salvage units adjacent to contiguous live 
forest. All snags would be retained in these buffers. This design criteria is specifically 
intended to benefit hairy woodpeckers. 

 Within treatment areas that supported mixed conifer conditions pre-fire (MSO Recovery 
Plan 1995), a minimum of five to seven snags per acre will be retained in groups that 
provide for worker safety. In other areas, a minimum of three to five snags per acre will 
be retained. These groups of snags will target existing clusters of the largest diameter 
snags available and slope will be minimized, to the degree possible. Retention amounts 
will be measured on average across a treatment area and may exceed these minimums.  

 All drainage channels and ponds would receive at least a 100-foot no disturbance buffer 
from the edge of the channel. 

 Only limited harvest will occur on slopes greater than 20 percent to protect soils. This 
will leave additional blocks of snags across treatment units. 

 Treatment areas are staggered with untreated areas, leaving large blocks of snags 
interspersed among treatment units independent of the above design criteria. 
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There will be no recruitment of new snags in the high mortality areas until the stands regenerate 
and mature and new large snags are created. Planting of conifers would speed the recovery of 
habitat (see table 45). This will ensure forest succession occurs in areas distant from seed sources. 
This could lead to snag availability occurring decades sooner than if planting does not occur, 
depending on the location of seed sources. 

Fuel modeling found that at 5 years there would be an increased potential for higher intensity 
fires due to increased fine fuels on the ground as a result of salvage operations under all action 
alternatives. This would significantly reduce total snag availability in areas where trees are not 
resprouting naturally. After 20 years and at 40 years, alternative 2 followed by 3 have the best 
potential for lower intensity fires with lower vegetation mortality compared to other alternatives 
(see “Fuels” section).  

Cumulative Effects 

Past treatments and residual vegetation influenced how the fire burned through the area. Post-fire 
actions (hazard tree removal, planting, etc.) had similar effects as this project would have and 
included snag retention direction. Other vegetation treatment projects in table 12 are located 
outside of the project area, would retain snags and/or treat areas outside of hairy woodpecker 
habitat (i.e. lower elevation big game winter ranges). Implementation of any of the action 
alternatives would not cause negative cumulative effects to this species or its habitat.  

Statement of Findings 

Based on the analysis for hairy woodpeckers, the action alternatives would affect suitable 
foraging habitat and species distribution across the project area. The scale of the salvage 
proposals (5,541 to 9,114 acres or 11 to 19 percent of the Warm Fire habitat) retaining 89 to 81 
percent of 48,062 acres of hairy woodpecker habitat within the Warm Fire area makes it unlikely 
any of the action alternatives would affect forest-wide habitat or population trends. The action 
alternatives would not cause measurable changes to species habitat or population trends on 
the project area or across the forest. 

Pygmy Nuthatch 

Kotliar et al. (2002) reported the effects of fire and post-fire salvage logging from one study in 
the Southwest. This study found several species that increased post-fire (hairy woodpecker, three-
toed woodpecker, olive-sided flycatcher, mountain bluebird, western wood-pewee, house wren 
and red-breasted nuthatch), but only a few species that were more abundant in unburned forest 
(pygmy nuthatch, hermit thrush and mountain chickadee).  

Direct and Indirect Effects 

Alternative 1 

Pygmy nuthatches may prefer unburned forest and are more abundant there; however, ponderosa 
pine forests characterized as high mortality and part of the mixed-high mortality may provide 
limited habitat. These stands would continue to provide foraging and nesting habitat until snags 
fall. In the long run, forest recovery may be hampered by future ground fires igniting the heavy 
ground fuels that would accumulate once the current snags fall. Under these conditions, any forest 
development since the Warm Fire would again be lost to fire. 
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Alternatives 2-4 

Pygmy nuthatches may prefer unburned forest and are more abundant there; however, ponderosa 
pine forests characterized as high mortality and part of the mixed-high mortality may provide 
limited habitat. Salvage in these areas would reduce the number of snags but mitigation to retain 
snags and the remaining large areas of standing dead trees that would not be harvested would 
provide an abundance of snags one or more orders of magnitude above estimated levels within 
the HRV. 

Planting of seedlings in large areas previously occupied by ponderosa pine and mixed conifer 
along with natural regeneration would benefit pygmy nuthatches. Planting will reduce the amount 
of time needed to recover forest conditions needed by the nuthatch (see table 25 for predicted 
VSS in 2047).  

Because of the abundance of snags in the project area (see table 38); the fact that under half of the 
high and mixed-high mortality areas proposed for salvage; that snags and downed logs would be 
left above forest plan direction in the areas that are proposed for salvage; and that retention would 
focus on clusters of the largest diameter snags available (thus increasing longevity), species 
associated with snag and logs would have these features available until they fall, rot or burn. 

Cumulative Effects 

Past treatments and residual vegetation influenced how the fire burned through the area. Other 
projects in the area have or would remove hazard trees, which will not have cumulative effects 
because only dead trees are removed. An additional 1,600 acres are to be planted in the project 
area. If successful, this along with proposed plantings, may shorten the recovery time. The 
difference would be so slight that modeling would not predict a significant difference. Therefore, 
implementation of any of the action alternatives would not contribute cumulative effects to this 
species or its habitat.  

Statement of Findings  

All of the harvest would be of dead trees in areas that burned with high and mixed-high mortality; 
these areas are no longer providing the habitat that they provided pre-fire. Currently 27 percent of 
the WFR project area is stocked with ponderosa pine which is 7 percent of GA 13. The action 
alternatives will increase this level to 36 percent in 2047 while the no action alternative will only 
increase to 28 percent with natural regeneration (see table 25). This will be only a slight increase 
at the GA 13 level.  

In summary, although pygmy nuthatch populations appear to be stable to declining on the forest 
(Bratland et al. 2008), and ponderosa pine habitat is continuing to become further degraded from 
unsustainable changes in forest conditions from both fire suppression and large-scale high 
severity crown fires, the action alternatives are not affecting unburned habitats (primary habitat) 
in the short term and may actually decrease the recovery time, which may actually increase it 
slightly in the long term. The action alternatives would not cause measurable changes to 
species habitat or population trends on the project area, across GA 13, or at the forest level. 
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Red-naped Sapsucker 

One study found that aspen snag longevity showed an initial period of relative stability for 
approximately 5 years after death. Afterwards, the probability of fall-down increased with the 
greatest fall-down occurring between 10 and 20 years after death (Lee 1998).  

Under all alternatives, it is predicted that approximately 4,800 acres of the project area will 
regenerate to aspen naturally. Aspen will increase across the project area, regardless of alternative 
from 3 percent currently to 22 percent in 2047 (see table 25). Aspen is projected to increase from 
the current 1,085 acres within the WFR project area to 8,051 acres by 2047.  

Direct and Indirect Effects 

Alternative 1 

While fire behaves differently in aspen than in coniferous forests, forest recovery may be 
hampered by future ground fires igniting the heavy ground fuels load and burning any re-growth 
since the Warm Fire. 

Alternatives 2-4 

Restoration will be the same for aspen as alternative 1 (see above). In the short term, salvage 
equipment would have an affect upon a limited percentage of the project area and some of this 
will impact aspen regeneration. Young trees could be killed from equipment tires or tracks and 
trampled during tree felling. Unlike coniferous species which sprout solely from seed, aspen can 
also regenerate from below ground systems so impacts are expected to only delay tree 
development. Nevertheless, the project was designed to decrease the risk of salvage operations 
disturbing natural regeneration. Project design features include requirements for most equipment 
to be on skid trails, while feller-bunchers may make a single entry off of skid trails. There would 
be a minimum distance of 100 feet between skid trails. The area in landings and skid trails will be 
limited to only 10 percent of the salvage units. Over the long term it is not anticipated that the 
mortality experienced by aspen shoots will affect aspen distribution (restoration) across the 
project area. 

Cumulative Effects 

The projected increase in aspen with all alternatives is from 5 percent to 37 percent at the GA 13 
level (using current GA 13 aspen levels). Since aspen reproduction is stimulated by disturbance, 
any negative effects of mechanical harvest will be short term and is not projected to decrease 
stocking in the future. Past treatments and residual vegetation influenced how the fire burned 
through the area. Post-fire followup actions (hazard tree removal, planting, etc.) had similar 
effects as this project would have (i.e. damage to aspen sprouts). Other vegetation treatment 
projects are located outside of the analysis area, but would likely result in increased aspen where 
competing conifers are reduced. No negative cumulative effects to this species or its habitat 
would result from the action alternatives.  

Statement of Findings 

In summary, although red-naped sapsucker populations are likely decreasing on the forest due to 
loss of aspen (Bratland et al. 2008), aspen habitats in the project area will increase and provide a 
significant portion of the GA 13 habitat. As habitat quality of aspen in other parts of GA 13 
continue to decline due to competition with and shading from conifer, aspen habitats in the 
project area will become increasingly important. Aspen habitat will continue to increase across 
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the project area and will contribute to maintaining red-naped sapsucker habitat. The action 
alternatives would not cause measurable changes to species habitat or population trends on the 
project area or across GA 13 or across the forest.  

Mexican Spotted Owl 

The MSO and it critical habitat was discussed in detail in the “Threatened and Endangered 
Species” sections in both the “Affected Environment” and the “Environmental Consequences” 
sections. Neither the NKRD nor the Grand Canyon National Park has ever detected any MSO in 
the forest from on top of the Kaibab Plateau.  

Both the MSO and red squirrel are MIS which represent late-seral mixed conifer and spruce-fir. 
The possible direct and indirect effects of the WFR were discussed for the red squirrel and areas 
discussing mixed conifer and spruce-fir are applicable here (see section on red squirrel for greater 
detail). 

Based on the analysis, the action alternatives would not affect existing mixed conifer or spruce-fir 
habitat. All of the harvest would be dead trees in areas that burned with high and mixed-high 
mortality and are no longer providing the habitat that they provided pre-fire. Planting may benefit 
the MSO by increasing mixed conifer cover types at a faster rate than would occur without 
planting. However, it will take many decades for these stands to provide mature forest conditions. 
Because of the length of time needed to develop mature forest, and the potential for natural events 
(drought, insect and disease, wildfire) that could affect the length of time, the action alternatives 
would not cause measurable changes to species habitat or population trends on the project 
area, within GA 13, or within the forest. 

Other Species 

Bison 

The project area is not included in the area permitted for use by bison. However, they may be 
drawn into the area by the available forage and find access through fences damaged by the fire. 
This area is part of a cattle grazing allotment, and is currently being rested for at least 2 years 
post-fire. Fences will be repaired prior to resumption of livestock grazing. While the fire 
improved foraging habitat for bison, if they are observed in the area they will be moved. The 
action alternatives would not cause measurable changes to species habitat or population trends. 

Bat Species 

Availability of tree cavities and crevices in and under bark would be affected by salvage. Because 
of the abundance of snags in the project area, the fact that only portions of the high and mixed-
high mortality areas are proposed for salvage, and that snags would be left above forest plan 
direction in the areas that are proposed for salvage (see table 49), species associated with these 
features would have these features available until they fall, rot or burn. The Warm Fire had a 
higher fire severity than what was expected under historic fire regimes (see “Fuels” section). 
Therefore, an influx of snag habitat at this scale cannot be considered a natural event. 

Ponderosa pine bark generally stays attached to the tree for a limited period of time (depending 
on fire intensity on the individual tree, weather, age and condition of the tree prior to the fire) and 
will continue to provide habitat until the bark falls off or the tree falls. All alternatives would 
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maintain suitable snag and bark habitat for these species in the project area. The degree of 
available habitat for tree (snag) bats would vary by the amount of proposed salvage in each 
alternative.  

Bat densities would, in general, have a direct correlation with the amount of salvage logging 
conducted. How the salvage operations are laid out and the patterns in which snags are retained 
will also determine overall impacts to bat species. The action alternatives would not cause 
measurable changes to species habitat or population trends on the project area or across GA 
13. 

Statement of Findings 

Alternative 1 would maximize roosting habitat for these species. In alternatives 2-4, not entering 
over half of the high and mixed-high mortality areas, as well as no harvesting in areas over 20 
percent slope, leaving stream buffers, leaving buffers along “green forest” edges, and not 
harvesting in the roadless area will retain snags well above historic levels. Selection of clumps of 
larger diameter snags for retention will further maximize benefits to forest bats after project 
implementation. Implementation of any of the action alternatives may impact individual bat 
species and/or their habitat, but would not likely contribute to a trend toward Federal 
listing or cause a loss of viability to the population or the species.  

Neotropical Migratory Birds 

As outlined in the memorandum of understanding (MOU) between the Forest Service and the 
U.S. Fish and Wildlife Service signed in 2008, any possible effects from this project on migratory 
birds will be evaluated. Response of migrant birds to salvage harvest depends on their individual 
habitat preferences and needs. A study in Montana found that fire severity and time since the fire 
greatly influenced bird species abundance (Smucker et al. 2005). This same trend was found in a 
study in New Mexico (Kotliar et al. 2007). Priority species identified by Arizona Partners in 
Flight (Latta et al. 1999) were shown in table 43. Applicable habitat management 
recommendations from the literature and forest plans guidelines used to address them are shown 
in table 50. 

Table 50. Applicable habitat management recommendations and how they are addressed 

Habitat 
Applicable Habitat Management 

Recommendations 
How Recommendations are Addressed

Ponderosa pine Manage for >2 snags per acre in pine 
cover types and promote longevity of 
snags. 

All alternatives would leave more than 2 snags per 
acre in pine cover types (direction is 3-5 snags per 
acre), focusing on retention of clusters of snags of 
the largest diameter available. 

Mixed conifer Olive-sided flycatchers use post-burn 
areas and areas of insect infestations. 
Salvage logging should retain the tallest 
trees. 

No live trees would be removed and snag retention 
guidelines call for leaving existing clusters of the 
largest diameter snags available. They should also 
be the tallest.  

Aspen Support management that promotes aspen 
regeneration.  

Aspen will increase across the project area under 
all alternatives. 
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Direct, Indirect, and Cumulative Effects 

The project was designed to meet forest plan guidelines and applicable management 
recommendations cited above. There is the potential for loss of individual nests with eggs or 
nestlings if salvage occurs during the breeding season even with the implementation of project 
design features. The trees to be salvaged are dead; therefore, effects would be restricted to those 
species that nest in or on dead trees or ground nesters. The priority species identified by PIF that 
are cavity nesters include the cordilleran flycatcher, purple martin and red-naped sapsuckers, 
which could be affected if harvest occurred during the breeding season.  

Unintentional take will be mitigated by restricting salvage to less than 43 percent of the high and 
mixed-high mortality areas in alternative 2 and smaller treatment areas for alternatives 3-4. Only 
acres of high and mixed-high mortality areas are proposed for salvage. Alternative 3 includes 
more specified winter harvest and has the least potential for effects to cavity nesting species. 
Alternative 2, which would potentially have the greatest effect would treat 9,114 out of a total of 
252,691 acres of ponderosa pine, mixed conifer, and aspen for GA 13 (all of the conifer type on 
the NKRD). These species have a much larger distribution than GA 13. There could be 
unintentional take of individuals. The scale of the salvage proposals (5,541 to 9,114 acres or 11 to 
19 percent of the Warm Fire habitat) retaining 89 to 81 percent of 48,062 acres of habitat within 
the Warm Fire area makes it unlikely any of the action alternatives would affect forest-wide 
habitat or population trends.  

Consistency with Regulatory Framework 

Endangered Species Act of 1973, as amended  
1978, 1979, 1982, and 1988 (16 U.S. C. 1531) 

This act provides direction to the Forest Service to establish objectives for habitat management 
and recovery through the forest plan for the conservation and protection of endangered and 
threatened species. This project is consistent with the forest plan and is, therefore, consistent with 
these guidelines. A list of federally listed species was developed from the hazard tree removal 
environmental assessment (USDA Forest Service 2007a) and checked with the USFWS list for 
Coconino County (www.fws.gov/Southwest/es/arizona).  

An analysis of effects on Regional Forester Sensitive Species was conducted and documented in a 
biological evaluation (see project record) and discussed in chapter 3 of this analysis. An initial 
analysis of effects on listed species is noted under the “Wildlife” section in chapter 3. A biological 
assessment has been prepared, and consultation with the USFWS has been completed prior to a 
decision on this project. 

Neotropical Migratory Birds Executive Order #13186 (January 10, 2001) 

“Responsibilities of Federal Agencies to Protect Migratory Birds” requires including effects of 
Federal actions on migratory birds as part of the environmental analysis process. 

Kaibab National Forest Land and Resource Management Plan 

The Kaibab forest plan includes forest-wide direction for management of Mexican spotted owl 
habitat, northern goshawk habitat and old growth. This direction was incorporated into 
development of the alternatives. There has been no use of the area (and NKRD) by Mexican 
spotted owls, but restricted habitat (designated critical habitat) was mapped prior to the fire. 
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Stands to be salvaged no longer provide primary constituent elements. Goshawk direction was 
incorporated into the project. Snag retention levels were set to provide more than an adequate 
numbers of snags and vary based on vegetation present prior to the fire (ponderosa pine vs. mixed 
conifer).  

There is also direction specific to the GA. Most of the project area (36,041 acres or 92 percent) is 
in GA 13, which is a suitable timber area. Standard No. 2 calls for the identification of habitat 
management areas for threatened, endangered or sensitive wildlife species (Forest Plan, pg. 44).  

Standards No. 9 and 10 provide direction on wildlife analyses for TES species. These standards 
have been met through project design, alternative development, and effects analyses.  

Approximately 8 percent of the project area lies in GA 16, which includes the Buffalo Ranch and 
is primarily pinyon-juniper. No salvage actions are proposed in the part of the Warm Fire that lies 
in GA 16. A small portion of this GA has been identified for reforestation planting activities. This 
is consistent with this GA, as it emphasizes wildlife habitat, with management of the timber 
resource to protect and enhance wildlife habitat and watershed values. 

Grand Canyon National Game Preserve (GCNGP) 

Section 1 of the Grand Canyon Game Preserve Act states “the Reserve should be set aside for the 
protection of game animals and be recognized as a breeding place therefore.” The only additional 
duty imposed by the act is in section 2:  to protect game animals from trespass, namely: “hunting, 
trapping, killing, or capturing of game animals upon the lands of the United States within the 
limits of said areas shall be unlawful, except under such regulations as may be prescribed from 
time to time by the Secretary of Agriculture, which may not interfere with the operation of local 
game laws.” The Kaibab forest plan was developed within this framework. It incorporates the 
Grand Canyon Game Preserve Act goals by attempting to create sustainable forest conditions that 
mimic the HRV (i.e., trees spaced in groups and clumps defined by surrounding openings, an 
emphasis on retaining large trees with associated logs and snags, and an interspersion of tree age 
classes to support this approach through time). The resulting structure provides a range of habitats 
for game species, including turkeys, squirrels, and deer that is sustainable through time in the 
context of a fire-adapted ecosystem. This project implements the forest plan direction.  

The EIS for the forest plan noted that neither the law authorizing the establishment of the 
preserve, nor the Secretary’s regulations applying to preserves guide wildlife habitat management 
or other resources in the area. The Forest Service and Arizona Game and Fish Department 
(AZGFD) have agreed to allow hunting on lands managed by NKRD, and management activities 
are designed to maintain huntable populations of game animals where possible. The entire project 
area is within the GCNGP and these areas would continue to provide breeding places for huntable 
species.  

While the Warm Fire itself dramatically altered the landscape, subsequent salvage would have 
little effect on mast, ground cover, and young aspen stems, important for a variety of game 
species (i.e. mule deer, turkeys and rabbits). Mature forest and associated habitat components will 
be reduced for many decades by the fire, but this project would not affect remaining unburned 
areas. Mule deer are evaluated as a MIS for this project. Habitat for wild turkey and other game 
species is also evaluated as a project level MIS. Jackrabbits, cottontails, and coyotes will not be 
affected by salvage operations. Based on the analysis for these species, the action alternatives 
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would not affect existing suitable habitat or affect species distribution on the project area or 
across the NKRD. The action alternatives would speed the recovery of game habitat by reducing 
the risk of higher intensity fire over the long term and establishing ponderosa pine trees in 
selected areas that are distant from natural sources. Therefore, the proposed alternatives are 
consistent with the intent of the GCNGP Act.  

Kaibab Squirrel National Natural Landmark (KSNNL) 

National natural landmarks (NNLs) are areas representing the best examples of the ecological and 
geological features composing our Nation’s natural history. A NNL is a nationally significant 
natural area that has been designated by the Secretary of the Interior. In 1965, the Kaibab Squirrel 
NNL was designated because of the public interest in the Kaibab squirrel as a unique mammal 
(Kaibab squirrels were thought to be a distinct species at the time, but current science no longer 
supports a distinct species and their status has since been changed to subspecies of tassel-eared 
squirrel), extensive mature to old-growth ponderosa pine stands and because of the history of the 
North Kaibab’s deer herd. The KSNNL consists of approximately 278,000 acres of pure 
ponderosa pine on the KNF and GCNP, with approximately 200,000 acres on the KNF.  

Tables 51 and 52 show the acres proposed for salvage and planting and natural regeneration in the 
KSNNL. 

Table 51. Acres salvaged in KSNNL 

Alternative Acres Salvaged 

2 5,763 

3 3,307 

4 4,120 

 

Table 52. Acres planted and regenerated in 
KSNNL under all action alternatives. 

Cover Type Acres 

Mixed conifer 796 

Ponderosa pine 6,379 

Quaking aspen 2,684 

Total 9,859 

 

The KSNNL includes no specific management direction, but implementation of any of the action 
alternatives would improve habitat for the Kaibab squirrel over the long term and speed the 
development of late-seral ponderosa pine forest.  

Kaibab squirrels are not associated with extensive stands of fire-killed trees and salvage would 
have no effect on live mature pines stands that still provide habitat. The action alternatives 
include planting and the associated fuels reduction, and will aid in managing sustainable, fire-
adapted forests through time. This meets the intent of the area designation. 
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Botany 
Introduction 

This section is a review of all planned, funded, executed, or permitted programs and activities for 
possible effects on endangered, threatened, or sensitive species and is the means of documenting 
the findings. Objectives include the following (FSM 2672.41): 

 To ensure that Forest Service actions do not contribute to loss of viability of any native or 
desired nonnative plant or contribute to animal species or trends toward Federal listing of 
any species, 

 To comply with the requirements of the Endangered Species Act that actions of Federal 
agencies not jeopardize or adversely modify critical habitat of federally listed species, 
and 

 To provide a process and standard by which to ensure that threatened, endangered, and 
proposed species receive full consideration in the decisionmaking process. 

Affected Environment 

Species Evaluated and Carried into Consideration 

The USFWS provided a list of species occurring in the county on May 17, 2006, and verified on 
September 20, 2006 (from website, http://arizonaes.fws.gov/). A specific project area list was 
created by comparing the Coconino County list provided by the USFWS Web site to district 
information on species occurrences and surveys. The USDA Forest Service Region 3 “Regional 
Forester’s Sensitive Species List” of 1999 was used to develop the list of sensitive species 
considered by this biological evaluation (BE). Species lists were acquired from the Web sites of 
AGFD HDMS for Coconino County June 8, 2007 (http://www.fws.gov/southwest/es/arizona/). 
The Paradine plains cactus, Pediocactus paradinei (sensitive species with a conservation 
agreement in place), has been noted in the Warm Fire area and is addressed in this document. The 
conservation strategy, long-term monitoring, and inventories for management of the Pediocactus 
paradinei have documented the known locations for this species. Although some reforestation 
and very little fuels treatment is proposed in the cactus management area, no activities are 
proposed near known occurrences. 

Description and Habitat 

Paradine plains cactus is a small single, green globose cactus usually no more than 1.5 inches tall 
above ground, with half of its stem underground. During periods of drought, individual plants 
retract into the soil and are covered with soil and pebbles (Phillips et al. 1996). Flowering 
generally occurs in late April (see the biological evaluation available in the project record for a 
more detailed description). 

Habitat for Pediocactus paradinei is fairly open, mostly level sites on alluvial fans, valley 
bottoms and ridgetops. Paradine plains cactus are associated with juniper species due to the 
endomycorrhizae present in juniper-related soils. Plants are preferentially associated with grass 
(blue grama), often occurring within the grass clump. In valley bottoms with sagebrush, it occurs 
in the grassy openings within open sagebrush stands (not found in pure sagebrush). The species 
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prefers gravelly soils derived from Kaibab limestone; high in calcium carbonate (reduced clay 
content). It is usually found at elevations of 5,000 to 7,000 feet (1,404 to 1,966 m) (AZGFD 
1994, NatureServe 2000). Exposure tends to be south-facing slopes, level to slopes of no more 
than 10 to 15 percent (AZGFD 1994). 

This species grows in the pinyon-juniper woodland and shrub/grassland. Shrub/grassland sites are 
dominated almost exclusively by big sagebrush (Artemisia tridentata) and blue grama (Bouteloua 
gracilis). Flood plains, adjoining toe slopes, recently disturbed sites and well-drained sites 
generally support shrub/grassland. Woodland sites are dominated by Colorado pinyon (Pinus 
edulis) in association with Utah juniper (Juniperus osteosperma) and a mixture of understory 
shrubs and perennial grasses. The most common understory perennial species are big sagebrush, 
cliffrose (Purshia stansburiana), banana yucca (Yucca baccata), rabbitbrush (Chrysothamnus 
nauseosus), blue grama and muttongrass (Poa fendleriana). Pinyon-juniper sites occur primarily 
on slopes and ridgetops or in areas that have not been recently disturbed. Tree canopy cover is 
greatest on north-facing slopes, high elevations, and on sites with no recent disturbance (Phillips 
et al. 1996). It appears that habitat conditions are less favorable for Paradine plains cactus within 
the Kane allotment due to natural factors such as higher precipitation, shorter growing season and 
colder weather, resulting in the presence of pinyon and ponderosa pine, and denser pinyon pine 
woodlands with ponderosa pine stringers in the drainages (less openings for Pediocacti habitat) 
(Phillips 2001). 

Distribution 

Distribution of this species includes the east side of the Kaibab Plateau (East Kaibab Monocline) 
and west edge of House Rock Valley, Coconino County, Arizona. The entire distribution of this 
species is within an area of approximately 15 miles, north-to-south, and 2 to 3 miles, east-to-west 
(AZGFD 1994, NatureServe 2000, Frye 2007). 

Environmental Consequences 

Direct and Indirect Effects 

Alternative 1 - No Action 

Under the no action alternative, plants would continue to exist in the areas where they are present 
and would be unaffected by the Warm Fire. Under the no action alternative, no treatments would 
occur, therefore, there would be no removal of dead fuels or replanting to accelerate reforestation 
of the area. 

Action Alternatives 2, 3, and 4 

No project activities would occur near any known populations of Pediocactus paradinei (Phillips, 
B. 2008). P. paradinei is associated with pinyon-juniper woodlands and shrub/grassland 
communities (Phillips et al. 1996). The key to presence and maintenance of this cactus is the 
occurrence of vescicular-arbuscular endomycorrhizaee to inoculate seedlings, which are 
associated with pinyon-juniper woodlands (Phillips, B. 2008). The proposed project would occur 
within mixed conifer and ponderosa pine vegetations types. By definition, no project activities 
would occur in pediocactus habitat. 
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No salvage treatments are proposed near any known occurrences of the cactus. Two stands slated 
for hand planting have potential to be near the Paradine Plains Cactus Conservation Assessment 
Area, but no known plants occur in this region of the conservation area. (Phillips, B. 2008). 

Based on the discussion above, the effects of these activities, singly or in combination, would 
have no effect on the occurrences of Paradine plains cactus. 

Wildfires 

Fires temporarily remove vegetation and expose soil, but shortly afterwards, promote growth of 
new grass and forb forage and cover. Because fires open up the canopy and remove down woody 
material, they may also eventually promote development of herbaceous vegetation.  

The available habitat for the Paradine plains cactus in the pinyon-juniper woodlands may have 
decreased due to increased size of trees; however, a repeat photography and aerial photography 
comparison study was inconclusive regarding increased density and encroachment of the pinyon-
juniper woodlands in the cactus habitat during the past 50 years (Shaw 1999). Wildfires on the 
western side of the district act similarly to prescribed fire during the spring and monsoon seasons; 
however, they may be more aggressive during the dry summer with cheatgrass to fuel their 
spread. Most wildfires are a result of lightning strikes, and vary in size and frequency by year. 
This variability is largely due to moisture, topography, time between detection and suppression 
action, and the vegetation structure. The Warm Fire was intense enough to kill the Paradine plains 
cactus as it is generally more vulnerable to fire than other vegetation (Frye 2006). 

Long term, there may be more available habitat for Paradine plains cactus as a result of the Warm 
Fire. But the spread of cheatgrass into the ecosystem could change fire patterns and compete with 
native plants for moisture and other resources. The Warm Fire Recovery project is not expected to 
increase the spread of noxious weeds due to design criteria. 

However, cheatgrass is in the ecosystem and is likely to continue to be present until it is shaded 
out or reduced in amount by areas that have been revegetated.  

Domestic Livestock Grazing 

Domestic livestock grazing has altered and continues to alter forage and grass cover, herbaceous 
vegetation heights (where not limited by other factors), and vegetation within and around stock 
tanks and ephemeral wetlands within the analysis area. Past, present, and reasonably foreseeable 
livestock management actions within the analysis area indicate an increasing trend in forage and 
grass cover, and a likely increasing trend in herbaceous vegetation heights, where not limited by 
other factors. Grazing will be deferred for 2 years while the Warm Fire area re-vegetates. The 
forage and grass cover will likely increase, and increasing herbaceous vegetation heights are 
occurring within the project boundary and aid in holding soil in place. 

Other Projects 

Other projects in or near the Warm Fire Recovery project and within the range of the Paradine 
plains cactus would have the same avoidance criteria during implementation. As a result, no 
direct effects would occur from those projects. Effects from other projects that alter habitat 
(beneficially or detrimentally) could occur, but are designed to limit negative effects. 
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Summary of Effects to Pediocactus paradinei  

The Paradine plains cactus (Pediocactus paradinei) is present within the fire area. No known 
occurrences are located near units proposed for treatments. Some treatments are present within 
the known range of the species (primarily reforestation). Due to the limited distribution and 
specific habitat types for this species, design criteria to prevent direct and indirect effects to this 
species include a complete flag and avoidance during project implementation. In addition, design 
criteria to reduce the chance of the project introducing noxious or invasive weeds have been 
established. No treatment units occur within the project area that would be considered cumulative 
in effects to the Paradine plains cactus. The Warm Fire may have contributed to the spread of 
cheatgrass, which has been proven to increase fire frequency. A portion of the Warm Fire 
impacted the conservation area for this species. The suppression portion of the fire, 4,660 out of 
5,735 acres (81 percent), is estimated to have complete vegetation mortality (USDA Forest 
Service 2007c). Surveys for the Paradine plains cactus were conducted during September 2006 
(Frye 2006) and the summer of 2007 (Rebitzke 2007) to determine the extent of effects from the 
Warm Fire to the species within the known range and found extensive mortality and impacts from 
downstream flooding. Past management activities and current use from grazing and illegal plant 
collections contribute to the existing conditions, but cause no new changes to the habitat for this 
species. 

Estimated Cumulative Effects  

The above activities and projects suggest the following trends across the analysis area: (1) stable 
trends (or at least not being impacted by treatment activities) for the Paradine plains cactus; (2) no 
direct or indirect effects to the Paradine plains cactus or its habitat; and (3) additional surveys 
within the Warm Fire area (including beyond the Warm Fire Recovery project area) to help 
determine the effects from the fire to the Paradine plains cactus. 

Determination of Effects and Rationale 

Based on the analysis, the action alternatives would have no effect on any federally listed 
(proposed, endangered, threatened, candidate or conservation agreement) species or their critical 
habitat, and no impact on any regionally listed sensitive species. 

Nonnative Invasive Species 
Introduction 

Nonnative invasive plant species (NNIS) out-compete and displace native plants, interfere with 
native plant germination and survival, change soil functions, and contribute to a host of other 
factors that can dramatically alter vegetation composition and structure. When any ground-
disturbing activity is proposed, the Forest Service must determine the risk of introducing or 
spreading noxious weeds associated with the proposed action. Soils disturbed by skidding logs 
and road construction can provide ideal habitat for invasive plants. Many nonnative invasive plant 
species take advantage of disturbance situations to enter and invade plant communities. Seeds can 
be carried in soil clinging to machinery or vehicles and deposited in weed-free areas. Roads can 
also facilitate NNIS invasion and spread by altering habitat conditions, stressing or removing 
native species, and allowing easier movement of wild or human vectors. 
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The chief of the Forest Service identified invasive species as one of four threats to National 
Forest System lands. As a result, the Forest Service developed a policy for preventing the 
introduction and establishment of nonnative plant species. This policy and other supporting 
documentation direct the Forest Service to: (1) determine the factors that favor establishment and 
spread of invasive plants; (2) analyze NNIS risks in resource management projects; and (3) 
design management practices that reduce these risks. Forest Service policies emphasize the 
prevention of weed establishment and have developed prevention practices such as equipment 
cleaning provisions in timber sale contracts, avoidance of travel through known weed patches, 
minimizing soil disturbance, and using weed-free gravel sources. These measures reduce the 
probability of spreading weed seeds and plant parts. 

This section analyzes how the proposed Warm Fire Recovery project could affect the spread of 
nonnative invasive species (NNIS) plants (including noxious weeds) and the ability to control that 
spread. Actual weed establishment is associated with the proximity of a weed seed source, soil 
disturbance, as well as movement of animals (birds, deer) and mechanical equipment. Biomass 
removal activities (yarding, decking, skidding, and landing), removal of fuels, and burning could 
result in spread or introduction of NNIS. According to the “Kaibab National Forest Land and 
Resource Management Plan” as amended for the management of noxious weeds (USDA Forest 
Service 2004a; USDA Forest Service 2005), all projects are to “incorporate measures to control 
invasive species into project planning, implementation, and monitoring” (see the biological 
evaluation available in the project record for specific definitions and regulations pertaining to 
NNIS and noxious weeds). 

Methodology for Analysis 

The direct and indirect effects analysis for the NNIS portion of the Warm Fire Recovery project is 
bound by the project boundary. This analysis area is intersected by State or county highways and 
Forest Service roads, which are the main access routes into the project area. The vegetated 
roadsides of the main roads are located well off of the asphalt where vehicles travel and, 
therefore, present a low risk of transporting seeds. 

This analysis area for direct and indirect effects was chosen to examine where the measures of 
change to NNIS would take place, such as in areas of soil disturbances and canopy openings. 
There would be no project related activities taking place outside of the analysis area.  

Acres of soil disturbance within burned areas were chosen as they represent a new risk of 
maintaining unvegetated soil that was initially opened up from the Warm Fire. Cumulative effects 
will be analyzed qualitatively using the effects of this project and other past, present, and 
reasonably foreseeable activities in the area that may have impacts on NNIS populations in the 
Warm Fire Recovery project area. 

Prior to this NNIS report, no listed noxious weeds were known in the project treatment areas; 
however, cheatgrass is well documented in the Warm Fire area.  

Since NNIS plants spread quickly along travel routes via motorized vehicles, the proposed treated 
stands in the project area are not the only areas at risk of weed invasion. Therefore, analysis 
outside of the proposed treatment areas, as well as within the proposed treatment areas, is 
necessary.  

192 Final Environmental Impact Statement for the Warm Fire Recovery Project 



 Chapter 3. Affected Environment and Environmental Consequences  
 

Affected Environment 

No Arizona state (http://www.azda.gov/PSD/quarantine5.htm) noxious weeds are present in the 
Warm Fire Recovery project area. A full list of nonnative invasive plants and their location is 
listed in table 53. The majority of known NNIS is along road corridors or in the Jacob Lake area 
(USDA Forest Service 2005; USDA Forest Service 2005a). Some species are known to be along 
the highway from Fredonia, Arizona, leading to the Jacob Lake area, and are listed as likely to be 
in the project area. The main vectors for spread are vehicles (road maintenance equipment, OHV, 
and passenger cars and trucks), although the seeds of many species are also wind or animal 
dispersed. 

The invasive plant cheatgrass is located in all elevations along roads in the Warm Fire Recovery 
project area. Spotted knapweed has been reported along Highway 67 south of Jacob Lake, also in 
the project area. Other species, including bull thistle, Scotch thistle, houndstongue, and musk 
thistle may be in the project area. They are not currently known to be in proposed treatment areas. 
Primarily cheatgrass is found along road edges but is well known to invade burned areas. Of all of 
the NNIS species, cheatgrass is the most likely to spread widely and invade weed-free areas in the 
long term. Spotted knapweed has been treated by the district; however, seed can persist in the soil 
so continued monitoring and treatment will be necessary.  

Table 53.  Nonnative invasive plant species (USDA Forest Service 2005) in the Warm Fire 
Recovery project area 

Nonnative Plant Species 
Location Within 

WFRP Treatment 
Area 

Habitat 

Ripgut brome (Bromus diandrus) likely Road edges 

Cheatgrass (Bromus tectorum) widespread Road edges and adjacent disturbed areas 

Field bindweed (Convolvulus arvense) likely Road edge, alluvium, with other forbs 

Musk thistle (Carduus nutans) likely Jacob Lake area  

Scotch thistle (Onopordum acanthium) likely Scattered around the North Kaibab Ranger 
District 

Bull thistle (Cirsuim vulgare) likely Jacob Lake area 

Houndstongue (Cynoglossum officinale)  Private property at Jacob Lake and around 
north rim of the Grand Canyon 

Spotted knapweed (Centaurea maculosa) present Road edges and adjacent disturbed areas 

Oxeye Daisy (Chrysanthemum leucanthemum) likely Road edges 

Dalmatian toadflax (Linaria dalmatica) potential Immediately adjacent in Dry Park 

Nonnative Invasive Species Analyzed  

Ripgut brome is an annual grass native to Europe and northern Africa that can grow 1 to 3 feet 
tall. It is a common weed of waste areas, roadsides, and is invasive on rangelands. The long stiff 
awns at maturity can cause injury to the nose and eyes of grazing animals. It is unrecorded, but 
highly likely that it is within the project area.  
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Field bindweed is a nonnative vine that is on the Arizona State Regulated Noxious Weed List 
under the prohibited and regulated categories. It may occur along roadsides and can be a 
contaminant in mulch and seed stocks.  

Musk thistle is a biennial member of the sunflower family. In one growing season a single plant 
can produce over a 100,000 seeds. Therefore, it can increase from a single plant to a rather large 
infestation within 2 or 3 years. The seeds can remain viable in the soil for roughly 15 years, 
which necessitates intensive monitoring of sites and repeat treatments. There are isolated 
populations of musk thistle found throughout the project area including the North Kaibab Ranger 
District at Little Mountain, Forest Road 427, and Jacob Lake Campground (USDA Forest Service 
2005). 

Scotch thistle is a large, biennial thistle native to Europe. Characteristics of this species include 
broad, spiny stems with vertical ribs, large, spiny leaves with dense hairs and violet to reddish 
flowers. The plants can create an impenetrable thicket. Seeds are viable for 6 years. This species 
grows in disturbed habitats along roadsides and in waste areas. There are a few infestations on the 
North Kaibab Ranger District, Kaibab National Forest (USDA Forest Service 2005). 

Bull thistle is a stout, biennial thistle with purple flowers from Eurasia. It invades disturbed sites 
including slash piles, old log decks, and roadsides. Regeneration is solely from short-lived seed. 
There are isolated populations on the North Kaibab Ranger District in the Jacob Lake area 
(USDA Forest Service 2005). 

Houndstongue is a biennial herb with bright, reddish-purple flowers. Houndstongue can cause 
injury or death in grazing animals because it contains a substance that can cause liver failure. 
Populations are known from the North Rim of the Grand Canyon and from private property at 
Jacob Lake (USDA Forest Service 2005). 

Spotted knapweed is a biennial or short-lived perennial from central Europe, growing 1 to 3 feet 
tall. It forms a monoculture, producing chemical compounds that inhibit other species from 
growing around it. Plants have been observed along Highway 67 from 1 mile south of Jacob Lake 
to south of Telephone Hill in the project area (Fowler, J.; personal communication to B. G. 
Phillips 2007).  

Oxeye daisy is a prolific producer of wind-borne seeds. Large colonies can out-compete native 
plants and reduce the plant species diversity. When oxeye daisy, with small taproots, replaces 
perennial grasses with fibrous root systems, soil erosion can increase. A population of the species 
was observed along Highway 67, in DeMotte Park, North Kaibab RD, south of the project area by 
B. G. Phillips in August 2007. 

Dalmatian toadflax is an introduced ornamental, perennial weed from the Dalmatian region of 
eastern Europe. It can grow up to 3 feet tall and reproduces both from seed and from underground 
rootstalks. One plant can produce up to a half million seeds, as well as lateral roots up to 10 feet 
from the plant. Dalmatian toadflax can crowd out native plants and reduce forage on rangelands. 
Dalmatian toadflax has been observed in Dry Park, adjacent to the project area (Fowler, J.; 
personal communication to B. G. Phillips 2007).  

Cheatgrass is an erect winter and spring annual grass from Europe that can grow to a height of 2 
feet. The plant is a prolific seed producer, and the density of this species has more to do with 
available sites (bare soil) for germination than the number of seeds produced. The presence of 
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cheatgrass has increased the fire frequency, similar to wild oats infestations. This will cause a loss 
of native plants. Large infestations are commonly found throughout the planning area, especially 
at lower elevations where most treatments are not proposed. One major threatened area is the 
North Kaibab Ranger District within the key winter habitat of mule deer (USDA Forest Service 
2005). This species is pervasive across the Western United States. Cheatgrass has been well 
documented as a contributing cause of decreases in fire return intervals and changes in vegetative 
communities—especially in the sagebrush ecosystems in the Great Basin. In the coniferous 
ecosystems, the effect of cheatgrass would be expected to not be as strong as in ecosystems where 
fire and subsequent spread of cheatgrass can permanently alter the ecosystem (such as is common 
in the Great Basin). It crowds out native forbs and shrubs and can contribute to erosion due to its 
poor root system. Its invasion can be followed by nonnative invasive forbs, which in turn inhibit 
native plants due to their allelopathic chemicals, altering ecosystems permanently. 

This species is reported to achieve initial dispersal into new habitats along trails and roads and it 
is likely that this species would disperse along the proposed skid trails and burn piles. Federal 
agencies, including the Forest Service, have programs to watch for and eliminate initial weed 
infestations. While this vigilance may help to slow the occurrence of this species, it is unlikely 
that infestations can be entirely stopped or eliminated. 

Prevention by limiting vector opportunities and the amount of bare ground is the best way to keep 
cheatgrass out of an ecosystem. Once established it is hard to eradicate without affecting 
desirable plants on the site, but it is easily susceptible to herbicides.  

Dominant vegetation, soil moisture, nutrients, soil depth, disturbance, and topography all can 
affect an area’s susceptibility to invasion. Disturbed plant communities with deep, fertile soils are 
most susceptible. This project would not create new roads and would, in some areas, obliterate 
existing non-system roads, trails, and landings after treatment. This limited site disturbance would 
help confine weed infestations to narrow corridors where infestations may be controlled more 
effectively. 

Environmental Consequences 

Direct and Indirect Effects  

Alternative 1 — No Action  

Nonnative invasive plants would continue to increase at current rates via animals, wind, and 
humans. However, the rate would not increase or decrease as a result of the no action alternative. 
The no action alternative would not directly or indirectly increase or decrease the spread of NNIS 
plants in the project area or the surrounding area. 

Alternative 2 — Proposed Action 

Nonnative invasive plants would continue to increase at current rates via animals, wind, and 
humans. In addition, this alternative proposes to treat the most acres and poses the strongest risk 
of the spread of NNIS of all of the action alternatives. 

Alternative 3 — Winter Logging for Increased Soil Protection 

Nonnative invasive plants would continue to increase at current rates via animals, wind, and 
humans. In addition, this alternative proposes to treat the second lowest number of acres of the 
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action alternatives, and to treat all areas with an elevated erosion hazard in frozen ground 
conditions. It is expected the frozen ground treatment would lower the risk of weed spread to 
make this the lowest risk of the action alternatives. 

Alternative 4 — Maintenance of Snags in Spotted Owl Habitat 

Nonnative invasive plants would continue to increase at current rates via animals, wind, and 
humans. In addition, this alternative proposes to treat the lowest number of acres of the action 
alternatives. However, treatments could occur in non-frozen ground conditions and, thus, would 
have the second highest risk of NNIS spread of all of the action alternatives.  

Cumulative Effects 

The no action alternative would not interact with past, present, or foreseeable future actions in the 
Warm Fire Recovery project area or the north rim area of the Grand Canyon.  

Alternative 2 could interact with past, present, or foreseeable future actions in the Warm Fire 
Recovery project area and the north rim area of the Grand Canyon.  

This alternative would have the greatest potential of maintaining NNIS occurrences over the long 
term. The continued presence of weeds in the area in the long term could act as a reservoir for 
vectors to introduce weeds to other areas. 

Alternative 3 could interact with past, present, or foreseeable future actions in the Warm Fire 
Recovery project area and the north rim area of the Grand Canyon. This alternative would have 
the least potential of maintaining NNIS occurrences over the long term of all of the action 
alternatives, but still does increase the risk. The continued presence of weeds in the area in the 
long term could act as a reservoir for vectors to introduce weeds to other areas. 

Alternative 4 could interact with past, present, or foreseeable future actions in the Warm Fire 
Recovery project area and the north rim area of the Grand Canyon. This alternative would have 
the second lowest potential of maintaining NNIS occurrences over the long term of all of the 
action alternatives, but still does increase the risk. The continued presence of weeds in the area in 
the long term could act as a reservoir for vectors to introduce weeds to other areas. 

Roads in the Project Area 

Cumulatively, there may be a slight short-term increase in the spread of nonnative invasive plants 
due to this and other past, present and reasonably foreseeable forest actions. Roads are one of the 
most significant vectors for spreading weeds. Temporary skid trails would be decommissioned, 
blocked/gated, and revegetated with native seed or desirable annual nonnative plants, so they 
would be less likely to become weed infested. With mitigations incorporated into this project, it is 
expected that weeds should not increase. 

Other Projects 

Other ongoing forest projects within the cumulative effects area have similar timber and road 
activities. These were considered for their contribution to the spread of nonnative invasive plants. 
Project specific mitigation measures (and/or project design features) in conjunction with the 
Kaibab National Forest should all contribute to controlling the spread of NNIS across the forest. 

196 Final Environmental Impact Statement for the Warm Fire Recovery Project 



 Chapter 3. Affected Environment and Environmental Consequences  
 

Determination of Effects 

Table 54 displays risk assessment ratings that determine the actions for controlling NNIS (for the 
complete risk rating evaluation process description, see the NNIS report available in the project 
record). 

Table 54.  Risk rating for the WFR project area 

Risk Rating Action WFRP Area Rating 

None Proceed as planned  

Low 
Proceed as planned. Initiate control treatments on undesirable 
plant populations that get established in the area. 

 

Moderate 

Develop preventative management measures for the proposed 
project to reduce the risk of introduction or spread of 
undesirable plants into the area. Monitor the area for at least 3 
consecutive years and provide for control of new infestations. 

The combined score of weed 
presence and elevated risk of 
weed invasion is 25 giving the 
Warm Fire Recovery project a 
moderate risk rating.  

High 

Modify project design and implement preventative 
management measures for the proposed project to reduce the 
risk of introduction or spread of undesirable plants into the 
area. Monitor the area for at least 5 consecutive years and 
provide for control of new infestations. 

 

 

The Warm Fire Recovery project area has one State listed noxious weed present (spotted 
knapweed). Cheatgrass is present along roads in many of the treatment areas and likely other 
State listed noxious and nonnative European/Eurasian invasive plant species are present as well. 
This gives the Warm Fire Recovery project area a moderate risk rating. 

The determination of a moderate risk of NNIS spread and invasion in the Warm Fire Recovery 
project area is based on compliance with the land and resource management plan (LRMP) 
standards and guidelines, FSM 2081.03, as well as additional project management requirements 
and mitigations. These measures and direction are designed to uphold EO 13112 and to help meet 
the chief’s threat of invasive species. These alternatives have been developed in accordance with 
the “Kaibab National Forest Land and Resource Management Plan” (and as amended 2005 and 
2005b for the treatment of noxious weeds) and other regulations set forth by the Forest Service 
and other regulatory agencies. Since the project design includes preventative measures against the 
spread of NNIS plants, the project would meet forest standards and guidelines, as well as EO 
13112 and FSM 2081.03.  

Fire Risk and Fuels  
Desired Condition 

The desired conditions for fuels in the Warm Fire area include: 

 Surface fuel levels are such that effects from future fires are acceptable and the benefits 
to soil productivity and wildlife habitat can be realized. The future forest can be sustained 
with fire functioning as a key ecological process. Reduced fuel levels would result in 
lower fire hazard, including resistance to control. Future fuel loading would be closer to 
historical levels for large fuels, and small woody fuels would be 5 tons per acre or less 
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(Brown et al. 2003). Achieving these levels over extensive areas is not realistic given the 
scale of the fire and economic limitations. However, in order to increase the effectiveness 
of future fire management, it is desirable to make substantial progress toward these levels 
in areas that are located along ridgetops and/or are readily accessible, and are projected to 
have high fuel loadings over time.  

Long-term desired conditions are based on Kaibab forest plan direction and supported by 
literature describing reference conditions (Fulé, et al. 2003b; Gildar and Fulé, 2004; White and 
Vankat, 1993) include: 

 Surface fuel levels are such that the historic fire regime (relatively frequent and low to 
mixed fire intensity) and the associated ecological processes can be maintained. 

Management Area Direction EMA 13  

Standards: 

 Implement resource operations and improvements which contribute to achievement of 
desired conditions and fulfillment of the Forest Service mission. 

Guidelines for Fire Protection Operations and Improvements: 

 Do not allow wildfires to spread to lands of other ownership  

 Protect human life and improvements 

 Provide fire protection to restrict wildfire size to 20 acres 

 Minimize acreage burned by high intensity fires (200+ BTU/FT/SEC) 

 Long-term average annual burned area should not exceed 70 acres 

 Fires from natural ignitions may exceed these size limits when burning within an 
approved area and declared a wildland fire use action 

Guidelines for Fuels Management:  

 Priority for fuels treatment investment is given to: 

 Rural-urban interface 

 Areas that exceed the burning conditions that yield the historical 50 percentile rate of fire 
spread in fuel model K 

 Maintenance of existing fuelbreaks and fuels reduction corridors 

Management Area Direction EMA 16 

Management Direction for Fire Protection: 

Provide fire protection to restrict wildfire size to 200 acres. Emphasize suppression responses and 
tactics which minimize firefighting costs. Long-term average annual burned area should not 
exceed 2,900 acres. Fires from natural ignitions may exceed these size limits when burning within 
an approved area and declared a wildland fire use action. Priority for fuel treatment investment is 
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low and should be limited to rural/urban interface and protection of adjacent, higher value 
management areas. 

There is a need to reduce fuels in order to increase the likelihood of safe and successful fire 
suppression efforts in the future. These areas should have a strategic arrangement where treatment 
can increase the management effectiveness of future fires (both wildland and prescribed).  

The objective in these areas is to promote, over the longer term, fuel conditions with low surface 
fire intensity and fire severity, and low resistance to fire line construction; collectively helping to 
reduce the size of future fires and protect reforestation efforts. 

Analysis Factors and Models 

The following topics were analyzed with this project: 

 Fuel loading (coarse woody debris and small fuels)  

 Resistance to control  

 Fuel continuity across the project area. 

Fuel Loading (Coarse Woody Debris (CWD) and Small Fuels),  
Resistance to Control, Flame Length, Potential Soil Heating 

Future fuel loading (tons per acre) for the Warm Fire Recovery (WFR) project were predicted by 
modeling data obtained through stand exams (see the silviculture report available in the project 
record for a detailed explanation of how the vegetation database was compiled and the 
assumptions used). Estimates of surface fuels were made using FVS-FFE, Forest Vegetation 
Simulator with the Fire and Fuels Extension (Rheinhardt and Crookston 2003). The Fire and 
Fuels Extension to FVS simulates fuels dynamics over time and can be used to simulate and 
predict snag fall down rates, fuel loadings, parameters affecting fire behavior, and fuels 
accumulation and decay. The decay and fall rates of snags and fuels within the model vary 
depending on species, size class, and the current condition of snags and logs. The simulated 
breaking and falling snags are added to the surface fuels where further decay modeling occurs. 
The fall down rates and subsequent fuel loading are important to model and compare effects of 
removing fuels and not removing fuels in future stand management. Modeling predicted fuel 
loads both small woody fuels (those less than 3 inches in diameter) and large woody fuels (also 
referred to as coarse woody debris) from current levels out to 40 years from the modeling date. 
Modeling was based on individual stand characteristics and on whether the stand experienced 
high, moderate, or low intensity fire. Currently standing woody fuels were included in future 
timeframes when they are anticipated to be on the ground and part of the available fuel bed. 

Analysis of Effects 

For fire and fuels management, direct and indirect effects are those that occur from the proposed 
activity. These can be determined through fuel loading and the resulting effect of that fuel loading 
on fire suppression efforts. In this report, effects will be considered for each alternative at 5, 20 
and 40 years after the fire event. Cumulative effects are those effects from other activities—past, 
present, and future—that add to or subtract from the effects of this project. 
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Methodology 

In order to compare the effects of alternatives on forest development over time, the establishment 
and growth of naturally occurring seedlings and planted seedlings are tracked into the future. As 
seedlings are established under the various burn severities and cover types, and because they add 
to overall stand composition and structure when combined with remaining live trees, stand 
development over time will be modeled into the future to describe changes in cover type and 
fuels. 

Burn Severity and Regeneration Assumptions 

The acreage by mortality class was compiled for each stand within the WFR project area. A stand 
level overstory mortality rating was then assigned based on the percentage of each mortality class 
within the stand. For determination of mortality levels, see details specified under “Vegetation 
Mortality” in the fuels specialist report located in the project record. Mortality for each stand with 
stand exam data was then simulated in FVS based on these ratings and stand conditions were 
projected. For stands without data, forest conditions were extrapolated based on similar stands 
that did have data. 

See the “Vegetation Resources” section for assumptions made pertaining to natural regeneration 
and planting used in the Forest Vegetation Simulator (FVS) modeling. 

Projecting tree and stand growth into the future is modeled using the Forest Vegetation Simulator. 
FVS is a firmly established tree and stand growth model that is fully supported and maintained by 
the Forest Service. A specifically calibrated variant of FVS is available for the Southwestern 
Region. Stand development over time is modeled using existing stand conditions, as provided by 
stand exam data collected prior to the fire from 1985 through 2005, and with the natural 
regeneration and planting assumptions discussed above. Salvage functions are included as well, 
so that estimates of future fuels, snags, and structural stages are based on realistic conditions. 
Growth projections do not necessarily predict the actual growth that will occur, because the 
models cannot predict all factors that effect stand and tree growth. Model results are used to 
highlight relative differences, not absolute conditions. No future activities or fires are included in 
growth simulations, but periodic establishment of natural regeneration is modeled. 

Surface Fuel Assumptions 

Surface fuels in FVS_FFE are tracked through litter, duff, and woody surface fuels. The woody 
debris is classified into six different size classes and four different decay rate classes, based on the 
species and diameter of the wood at the time it was added to the forest floor. The movement of 
fuel components between these size classes is not simulated in the model. Each fuel pool, 
including litter and duff, decays at a potentially different rate. As the fuels decay, a portion 
becomes duff and a portion goes into the atmosphere. Input to the fuels comes from the crowns of 
live trees and management slash. Fuels are removed through decay, management, or fire. Users 
can control the decay rates, the amount of the decayed material that becomes duff, fuel 
management options, and, to some degree, the amount of slash that is created at the time of a 
stand entry. The model contains default fuel levels based on stand cover and age, which are used 
to initialize the various fuel pools. The fuels component produces a detailed output report at a 
user-specified interval that gives the amount of fuel in each size class, as well as in live and dead 
trees and canopies. For the purposes of this analysis, default values were used for entries where 
user-defined variables are allowed. Activity fuels from salvage operations in the action 
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alternatives were included along with fuels that are projected to accumulate due to the fall down 
and breakage of existing standing dead woody fuels. For fuel model selection criteria see 
appendix B of the fuels specialist report, located in the project record. 

Analysis Area for Direct and Indirect Effects 

The project area includes National Forest System (NFS) lands contained within the part of the 
Warm Fire perimeter that was managed under a wildfire suppression strategy. The project area 
includes approximately 39,112 acres of NFS lands. The acreage for displaying affects are the 
areas proposed for treatment under the proposed action, as these are the only areas that will have 
potential fuel loading and resistance to control modified. 

For fuels, the affected environment was defined using two activities from the proposed action: 
salvage timber harvest and those areas that are not salvaged but will be reforested under this 
proposal. Direct and indirect effects discussions are limited to the areas proposed for treatment 
for resistance to control and future fire severity and soil effects. Fire behavior was modeled for 
the entire WFRP area and is displayed in flame length classes according to the hauling charts. 

Affected Environment - Historic and Existing Conditions 

Forest Vegetation and Fuels  

See the “Forest Vegetation Conditions” section for a description of the forest vegetation within 
the WFR project area in terms of species composition (cover type). Cover types present within 
the WFR project area include: pinyon-juniper (PJ), ponderosa pine (PP), mixed conifer (MC), and 
aspen (QA). 

Fire Regimes 

Fire regimes for the project area were determined utilizing local fire history studies as noted in 
the “Warm Fire Assessment” of post-fire conditions (USDA Forest Service 2007c). The following 
discussion of fire regime by vegetation type is taken from that document. 

A fire regime is a description of the role fire plays in an ecosystem, based on characteristics of the 
disturbance, the dominant or potential vegetation being described, or the fire severity as it effects 
dominant vegetation (Agee 1993). Fire regimes are based on fire occurrence and behavior prior to 
the influence of European settlers, and described with characteristics of frequency, seasonality, 
intensity, duration and size. The three major cover types within the Warm Wildland Fire area—
pinyon-juniper, ponderosa pine and mixed conifer—historically supported varying fire regimes 
based on their geographic location, edaphic factors, and climatic factors such as lightning and 
precipitation amounts. Several studies concerning fire history and forest composition have been 
completed in the north rim area of Grand Canyon National Park within similar elevation limits as 
the Warm Fire. These studies have described historic fire regimes based on these general cover 
types. For the purposes of this analysis, fire regimes, fuel loading, and resistance to control will 
be based on these four major cover types contained within the fire perimeter. 

Fire regimes in the fire area range from high frequency, low intensity in ponderosa pine to mixed 
severity in the mixed conifer and pinyon-juniper. Generally, in low severity fire regimes, most 
trees survive a disturbance, while in high severity fire regimes, most trees are killed. These fire 
regimes are found in adjacent stands in the Southwest on steep elevation gradients.  
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A wildland fire disturbance that produces both low and high severity effects on adjacent forest 
patches is called a mixed severity fire regime (Fulé et al. 2003b). 

White and VanKat (1993) found five major forest types in the high elevation coniferous forests of 
the North Rim of Grand Canyon National Park. They divided the cover types into four mixed 
conifer types: PIPO/PSME, PIPO/ABCO, PIPU/PIPO, and ABCO/PIPO/PSME and one spruce 
type, PIEN/ABLA (PIPO=ponderosa pine, PSME=Douglas-fir, ABCO=white fir, PIPU-
PIEN=Engleman Spruce, ABLA=subalpine fir). All four of the mixed conifer types recorded a 
high frequency, low severity fire regime, with the frequency decreasing as site moisture 
conditions increased. The spruce type demonstrated the longest fire return interval, meaning that 
fuel buildup between subsequent fires would have been enough to support a more intense, high 
severity fire when they did occur. 

A study of fire regimes in high elevation forests of the Grand Canyon (Fulé et al. 2003b) found 
similar fire regimes based on elevation and cover type. The authors compared two study sites, an 
upper elevation (2,794 m) more mesic mixed conifer (ponderosa pine, white fir, aspen, 
Engelmann spruce) site to a lower elevation (2,350 m) drier ponderosa pine site. The more mesic, 
mixed conifer site had a longer mean fire return interval, while the drier ponderosa pine site 
experienced more frequent fires. 

Prior to 1880, Grand Canyon forests were characterized by large fires and high fire frequencies, 
with fire sizes prior to European settlement reaching at least hundreds of hectares (Fulé et al. 
2003a, 2003b). 

An abrupt curtailment of the historic fire regime began with the arrival of Mormon settlers in the 
1850s. Extensive livestock grazing commenced by the 1880s, and in 1887 there were 200,000 
sheep and 20,000 cows documented on the Kaibab Plateau. Large deer herds were blamed for 
overgrazing in the 1920s, 1930s and 1950s. Fire suppression started in the early 20th century 
(White and VanKat 1993). Most of the rim country experienced fire exclusion after 1879 with 
modern fire-free intervals about five and one-half times longer than historical at two sites that 
Fulé et al. (2003b) studied. 

Historic Fire Regime by Cover Type 

Pinyon-Juniper 

Fire regime information for the pinyon-juniper type is derived from the upper limit of its extent 
where it transitions with the ponderosa pine type. Species in the pinyon-juniper woodlands 
include Utah and Rocky Mountain juniper as well as true pinyon. Fire was the most important 
natural disturbance before introduction of livestock grazing. Large areas of woodland savannas 
would have burned—especially during dry years following wet years when herbaceous growth 
would have been plentiful. A study in Walnut Canyon, Arizona, found a 20- to 30-year return 
interval for surface fires. Pre-settlement fire behavior in dense stands was a mixture of surface 
and ground fire. Frequency and intensity depended on site productivity. Where grass cover was 
higher and more continuous during pre-settlement, fire frequency would have been higher, a 10-
year return interval or less, and the frequency would have maintained these areas as savannas or 
grasslands (Brown et al. 2000). 

Woodland cover and stand densities have increased throughout the West over the last century. The 
increasing range of this pinyon-juniper type has been attributed to a variety of factors, including 
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grazing, lack of fire, and favorable climatic conditions. Present day, dense pinyon-juniper stands 
are known to experience crown fires when high winds and low relative humidity occurs (Brown 
et al. 2000). 

Ponderosa Pine 

For 300 to 500 years prior to the 19th century, Southwest ponderosa pine forests experienced high 
frequency, low intensity fires with return intervals of 2 to 20 years, while low frequency, high 
intensity crown fires were rare or nonexistent (Savage and Mast 2005). Ponderosa pine developed 
adaptive traits to survive these frequent disturbances, including thick bark, rapid seedling growth, 
and flammable litter that burned off easily with little soil damage. These frequent, low intensity 
fires maintained relatively open forests dominated by large trees with a diverse, productive 
understory. Lang and Stewart’s 1910 survey on the Kaibab Plateau found a mean stand density of 
128 trees per ha for ponderosa pine trees with d.b.h greater than 15.2 cm (Savage and Mast 2005). 

Several fire history studies have been completed in the drier ponderosa pine forests of the North 
Rim of the Grand Canyon adjacent to the Warm Fire area (Fulé et al. 2003a; 2003b; Gildar and 
Fulé 2004). While frequencies varied, all studies found frequent, low intensity fire occurrence in 
the ponderosa pine type. Assessing fire regimes for forested types on both the North Rim and 
South Rim, Fulé et al. (2003b) found a mean fire return interval (MFI) of 3.2 to 5.5 for all scars 
for the North Rim sites, while for fires that scarred greater than 25 percent of the trees sampled, 
the MFI was 6.4 to 9.5 years. At all sites, fires tended to occur in dry years following wet years. 
Gildar and Fulé (2004) found fire frequencies of 6.1 to 7.5 MFI for greater than 25 percent of all 
fire-scarred trees sampled, and 3.4 to 3.9 MFI for all fires recorded. An additional study in 
ponderosa pine found a mean fire interval for all scars of 4 years, while fires found on more than 
25 percent of all fire-scarred trees sampled had a frequency of 6.8 years, with a range of 2 to 18 
years (Fulé et al. 2003a). 

Essential fire exclusion since European cultural influence began in the late 1800s has resulted in 
removing the key ecosystem disturbance process of fire from ponderosa pine forests. The rapid 
onset of fire suppression and domestic livestock grazing brought an abrupt cessation to this 
surface fire regime (Savage and Mast 2005). 

The results may be seen in denser forests, reduced understory species composition and plant 
cover, and higher accumulation of litter and duff on the forest floor (Gildar and Fulé 2004). 
Gildar and Fulé (2004) found, when measuring burned and unburned sites in ponderosa pine 
forests in Grand Canyon National Park, that tree density, forest floor and coarse woody debris 
were significantly higher at the site not burned for at least 120 years. 

Mixed Conifer  

While more mesic than the ponderosa pine type adjacent to it, the mixed conifer type on the 
Kaibab Plateau is still considered a dry form of this vegetation type. The drier mixed conifer type 
on the Kaibab Plateau contains a variety of dominant overstory species, including ponderosa pine, 
Douglas-fir, white fir, aspen and blue spruce. The increase in moisture on these sites allows for a 
slightly longer fire frequency than the ponderosa pine type. White and VanKat (1993) found fire 
frequencies ranging from 6 to 27 years in an ABCO dominated type. The more mesic site 
conditions on the ABCO/PIPO/PSME forest type they delineated allowed for longer fire return 
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intervals, and more intense fires, sometimes creating openings in the canopy where the more 
shade intolerant species of ponderosa pine and aspen could regenerate. 

A study of fire regimes in high elevation forests of the Grand Canyon (Fulé et al. 2003b) found 
similar fire regimes based on elevation and cover type. The more mesic, mixed conifer site had a 
mean fire return interval of 31 years for fires scarring more than 25 percent of sampled trees, and 
a mean fire interval of 2.6 years for all scars. 

Mixed conifer communities with similar site characteristics in south-central Utah on the 
Paunsaugunt Plateau were found to have a fire frequency of 7.5 years from 1500-1900 (Jenkins et 
al. 1998). They state the altered stand composition in favor of white fir and Douglas-fir observed 
since European influence began could not have occurred with frequent, low intensity fire. The 
reduction in surface fire is noted as altering community type structure and reducing area occupied 
by aspen and ponderosa pine. They note the change in vegetation composition and structure has 
brought about a change in fuel loading and subsequently changed the fuel model 2 (timber-grass 
and understory) to a fuel model 8 (closed timber litter) or 10 (timber litter and understory). 

Touchan and others (1996) found the pre-settlement fire regime of mixed conifer forests in the 
Jemez Mountains of New Mexico to be a mixture of infrequent, small patch size, high intensity 
crown fires interspersed with more frequent, widespread and low intensity surface fires. In 
general, forests had a more open structure, with a larger proportion of older, larger trees, and a 
smaller proportion of younger, smaller trees. Historically, these forests were less dense. There 
were fewer fire sensitive species such as white fir and mixture of age classes; although there were 
small patches of trees in several age classes in areas that experienced frequent fire. Areas that 
experienced less frequent and more severe fires probably had even-aged stands of trees, although 
patches were smaller than those areas that experienced more frequent fire (Touchan and others 
1996, Muldavin and Tonne 2003). 

The frequent nature of fire disturbances in the forest types of the North Rim pre-European 
settlement favored regeneration of ponderosa pine, aspen and Douglas-fir. These species have 
adapted ecologically to these frequent disturbances and have become fire tolerant in a variety of 
ways. The observed increase in young, fire intolerant trees such as spruce and fir (White and 
VanKat 1993, Fulé et al. 2003, Fulé et al. 2004) now means greater vertical and horizontal fuel 
continuity when combined with dead fuel loading. This change in the fuel profile to an increase in 
ladder and crown fuels suggests a change in the fire regime from high frequency/low severity to 
infrequent, high severity. 

Aspen 

Fire regimes for aspen are determined by the surrounding forest (Schussman and Smith 2006 - 
TNC). In the WFR project area this includes ponderosa pine and mixed conifer cover types. 

Aspen exists in small to large patches in the Southwest, resulting from a combination of intense, 
stand-replacing fires, and smaller surface fires and other disturbance events (Schussman and 
Smith 2006). Historically, within the WFR project area, the larger patches of aspen would occur 
within the mixed conifer cover types where more intense fires created openings in the canopy and 
aspen could regenerate. 

Coarse scale definitions for natural (historical) fire regimes have been developed by Hardy et al. 
(2001) and Schmidt et al. (2002) and interpreted for fire and fuels management by Hann and 
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Bunnell (2001). The natural (historical) regimes are classified based on average number of years 
between fire (fire frequency) combined with the severity (amount of replacement) of the fire on 
dominant overstory vegetation. These five natural fire regime groups are described in table 55. 

Fire regimes were determined based upon the fire history studies noted above and through input 
from local fire management personnel. In general the following fire regimes make up the bulk of 
the Warm Fire project area: 

 Fire Regime I – ponderosa pine, mixed conifer, pinyon-juniper/grass 

 Fire Regime II – aspen 

 Fire Regime III – aspen, spruce-fir, pinyon-juniper woodlands 

 

Table 55.  Description of five fire regime groups 

Fire Regime 
Group 

Fire Return 
Frequency 

Fire Intensity/Severity 

I 0-35 years 
Low to mixed severity (surface fires most common with less than 75 
percent of the overstory vegetation replaced) 

II 0-35 years 
High Severity (stand replacement with greater than 75 percent of the 
dominant overstory replaced) 

III 35-100+ years Mixed (less than 75 percent of the overstory replaced) 

IV 35-100+ years 
High Severity (stand replacement with greater than 75 percent of the 
dominant overstory replaced) 

V >200 years 
High Severity (stand replacement with greater than 75 percent of the 
dominant 

 

The WFR project area had been represented by Fire Regimes I, II and III. Table 56 lists the 
historical fire regime groups for the WFR project area 

Table 56.  Acres and percentages of fire regimes 
present in the WFR project area 

Fire Regime Acres Percent 

I 34,897 89% 

II 1,311 3% 

III 1,502 4% 

Non-Vegetated 1,414 <41% 

Fire Risk and Occurrence 

Fire Risk 

Fire risk refers to the probability of an ignition occurring as determined from historical fire record 
data. The project area experiences fires caused by both people and lightning, with the majority of 
the fires starting from lightning. Fire risk due to lightning cannot be changed over a landscape. 
Although fuels must be receptible to ignition, the risk of an ignition occurring are for the most 
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part independent of fuels management. Fire risk from person-caused fires through prevention 
efforts already exists in the area. 

Fire Occurrence 

The tendency for a short fire return interval is reflected in the fire occurrence for the North 
Kaibab Ranger District. Over 2,000 fires occurred from 1970 to 2005 on the district. The vast 
majority of the fires were started by lightning. Regardless of management action, ignitions for 
lightning strikes will continue to occur throughout the project area and the North Kaibab Ranger 
District. 

Figure 29. Acres of fire occurrence by year on the NKRD 

Fuel Conditions 

Vegetation Mortality 

Fire effects to vegetation were measured by assessing specific factors at five levels of vegetation 
strata, from the ground through the overstory canopy. These data were then correlated to the 
Burned Area Reflectance Classification (BARC) map which displayed the change in reflectance 
of the Landsat satellite image before and after the fire. The following four levels of vegetation 
mortality were determined within the WFR project area: 

Low Vegetation Mortality: In the low vegetation mortality class areas, there is light ground 
char where the litter was scorched, charred, or partially consumed. Most of the trees survived; 
however, there are pockets of seedlings and saplings that were killed or consumed. Many of 
the shrubs, forbs and grasses were burned under conditions that could be described as a 
“cool” burn. In these cases, much of this vegetation survived. The low vegetation mortality 
class was characterized by areas that were either unburned or burned in small patches 
resulting in less than 15 percent mortality of vegetation in the less than 16-foot height classes, 
and little to no scorching of subcanopy and upper canopy trees, and less than 5 percent of 
upper canopy trees were killed by fire effects. 
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Mixed-Low Vegetation Mortality:  The mixed-low vegetation mortality class is 
characterized by fire effects slightly higher and with more variability than the low vegetation 
mortality class. The mixed-low class was characterized by approximately 10 percent 
mortality of upper canopy trees and 50 percent subcanopy scorch. 

Mixed-High Vegetation Mortality:  The mixed-high vegetation mortality class is 
characterized by fire effects less lethal and with more variability than the high vegetation 
mortality class. These areas experienced moderate soil heating. The surface litter layer was 
consumed and the duff layer was deeply charred by the fire. Small woody debris is mostly 
consumed; larger logs remain but are charred. Vegetative ground cover is patchy and not 
continuous. Much of the tree canopy remains; however, it was scorched, turning the needles 
brown. These needles will eventually fall to the soil’s surface, providing immediate mulch 
and initiating the slow recovery process of re-establishing vegetative ground cover. The 
mixed-high mortality class was characterized by approximately 70 percent mortality of upper 
canopy trees and median values of 100 percent subcanopy scorch and 40 percent upper 
canopy scorch. 

High Vegetation Mortality:  High vegetation mortality class areas typically experienced a 
high degree of soil heating that killed the live vegetation. A large majority of the trees were 
killed with entire tree canopies totally consumed by intense heat and fire. Foliage, litter, and 
duff were completely consumed. Coarse, downed woody debris was deeply charred or totally 
consumed. This class was characterized by complete mortality of vegetation in the less than 
16-foot height classes, 100 percent scorching of the subcanopy and upper canopy trees, and 
100 percent mortality of upper canopy trees. 

The post-fire Landsat image from which the vegetation mortality map was created was taken July 
9, 2006, only 5 days after the fire was declared fully contained. Because of delayed vegetation 
mortality, a certain proportion of areas classified as mixed-high severity in this initial fire 
assessment would likely be classified as high severity by the 2007 growing season. Table 57 
displays the percent of each cover type in each mortality class. The percentages indicate all the 
cover types experienced much higher mortality than would be expected based on historic fire 
regimes. 

Table 57.  Percent of cover type within each mortality class for the 
WFR project area 

Mortality Class 
Cover Type 

Low Mixed-Low Mixed-High High 

Pinyon-juniper 3% 4% 12% 81% 

Ponderosa pine 23% 18% 12% 47% 

Mixed conifer 8% 7% 7% 78% 

Aspen 15% 18% 15% 52% 
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Figure 30.  Acres of current cover type and percent within the WFR 
project area 

Current Cover Type in Project Area

Pinyon-Juniper
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Non-stocked w/1-9% 
tree canopy cover

18%

Cover Type 

An assessment of post-fire cover types indicates that approximately 50 percent of potentially 
forested (were forested prior to the Warm Fire) acres in the WFR project area are in completely 
non-stocked condition with an additional 18 percent considered nonstocked, but they do have 1 to 
9 percent tree canopy cover. Of the remaining 32 percent, approximately 27 percent are in the 
ponderosa pine cover type, 3 percent aspen, 2 percent mixed conifer, and less than 1 percent 
pinyon-juniper. Figure 30 displays the acres of current cover type and percent within the project 
area. 

Fire Behavior and Severity 

Fire behavior is the manner in which a fire reacts to weather, topography and available fuels 
(Agee 1993). These three elements comprise the fire environment, the surrounding conditions, 
influences, and modifying forces that determine fire behavior. A change in any of these 
components results in a change in fire behavior (DeBano 1998). Fire behavior is most often 
characterized by fire line intensity, severity, flame length, and rate of spread and is important to 
determining firefighter strategies and tactics during fire suppression operations (Rothermel 1983).  

While the terms fire intensity and fire severity are commonly used interchangeably, the two terms 
do refer to different aspects of wildfire occurrence. Fire severity is an important factor in shaping 
the vegetation in a forest. Fire severity describes an ecosystems response to a wildfire’s effects on 
soil and water, flora and fauna, the atmosphere, and the human environment (Simard 1991). Fire 
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intensity is a term that is used to describe the rate at which a fire produces thermal energy and 
refers to the amount of energy released from fuels. 

Weather is an important factor in wildland fire events. Fires are often influenced through both 
long-term climate and short-term weather. Weather influences fire growth, ignition of fuels, and 
resistance to control. However, land managers have no control over weather conditions. 

Like weather, land managers have very little control over topography. Fire managers deal with 
adverse topography by choosing suitable topographic locations relative to fire spread and 
intensity.  

Wildland fuels consist of organic material that could contribute to combustion. Land managers 
have the ability to modify fuels, which has a direct result on fire behavior. In a national survey, 
nearly 80 percent of all wildland firefighters identified fuel reduction as the single-most important 
factor for improving their margin of safety on wildland fires (Tri-Data 1996). Manipulating fuels 
allows firefighters and land managers the most control in wildland fire management. Fuels 
contribute to the rate of spread of a fire, the intensity/flame length, how long a fire is held over in 
an area, and the size of the burned area (Rothermel 1983; Agee et al. 2000). Fuels management is 
intended to modify fire behavior ameliorate fire effects and reduce fire suppression costs and fire 
danger. Common fuels management practices include reducing the loading of available fuels, 
converting fuels to those with a lower flammability or isolating or breaking up continuous bodies 
of fuels (DeBano 1998). 

There are three categories of dead surface fuels that affect fire behavior. They are all a factor in 
the short- and long-term fire hazard in the Warm Fire analysis area. Fine fuels such as grass or 
forbs, small woody fuels less than 3 inches in diameter, and large woody fuels greater than 3 
inches in diameter. “Hazard fuels” consisting of small woody fuels less than 3″ diameter and the 
fine fuels can be proactively managed before wildland fires occur, and such practices can 
effectively decrease fire spread, resistance to control, and resource impacts (Kalabokidis and Omi 
1998; Pollet and Omi 2000). Fine fuels are the major contributors to fire spread, carrying the 
ignition and flaming front of a fire (Rothermel 1983). However, eliminating fine fuels is neither 
possible nor desirable. Small woody fuels influence a fire’s rate of spread and fire intensity, and 
lose their moisture faster, start easier and burn more readily than large woody fuels (Agee 1993).  

In forested areas most of the biomass is contained in tree boles and generally unavailable to burn 
except where fuels are ideally arranged (Brown and See 1981). These large woody fuels greater 
than 3 inches in diameter do not normally contribute greatly to fire spread, and are not considered 
in the BEHAVE fire spread prediction model. However, when distributed properly, fuel size and 
loads can significantly affect fire behavior and fire line intensity. Brown et al. (2003) determined 
that large woody fuels do, however, contribute to the development of large fires and high fire 
severity, and that fire hazard and resistance to control reach high ratings when large woody fuels 
exceed 25 to 30 tons per acre in combination with small woody fuels of 5 tons per acre or more. 
Increased fire behavior and resistance to control resulting from these fuel loads can negatively 
influence firefighter safety by slowing suppression actions and increasing firefighter exposure to 
environmental hazards. In addition, fire line construction rates are lower in fuel models with 
larger diameter fuels than in the other common fuel types (NWCG 2004; Anderson 1982), which 
can substantially increase the time and effort required to contain a wildfire. Continuous acres of 
heavy mortality such as occurred as a result of the Warm Fire, will create heavy continuous fuel 
loads as a sizeable portion of the trees fall over. 
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According to Agee (1998), the various surface fuel categories interact with one another to 
influence fire line intensity and can have a significant effect on fire severity in addition to 
reducing rates of fire line construction.  

Regardless of the physical size of the fuels, when high fuel accumulations occur across 
contiguous areas, wildfire resistance to control is higher and the effects of a fire tend to be more 
severe. This is in part because there are no relatively fast, easy locations to build fire line. To deal 
with this, fuels can be treated by reducing the volume, converting fuels to those with a lower 
flammability, and isolating or breaking up large continuous bodies of fuels (DeBano et al. 1998). 
Breaking up fuel continuity can change the behavior of a fire entering or starting in an area, 
which will allow suppression forces a higher probability of successfully attacking a wildland fire 
(Agee et al. 2000). Areas with significantly less fuel may also be used as anchor points for 
wildland fire control (Agee, et al. 2000). The associated lower fire intensities in these areas can 
enhance firefighter safety. In addition, areas with fewer fuels are generally easier to implement 
prescribed burning to control future fuel loads and potentially sever fire effects. 

Flame Length 

Flame length has significance for suppression strategy and tactics, and is a good visual indicator 
of fire line intensity at the head of the fire (DeBano et al 1998). It is also a measure of fire 
suppression difficulty. Table 58 displays fire line intensity and flame length as it relates to 
suppression difficulty. Ideally, flame lengths would be 4 feet or less across the entire project. In 
some cases this is not possible due to the fuel type. For instance, in some fuel types such as grass 
or shrubs, flame lengths tend to be relatively higher and need treatment on a regular basis to keep 
flame lengths low. Even if flame lengths are over 4 feet, it is important to try to limit them as 
much as possible, lower flame lengths result in fewer hazards. 

Table 58. Fire line intensity interpretations 

Intensity 
Flame Length 

(Feet) 
BTUs/Sec/Foot Interpretations 

Low <4 <100 
Direct attack at head and flanks with hand crews; hand 
lines should stop spread of fire. 

Low–
Moderate 

4.1–8 100–500 
Employment of engines, dozers, and aircraft needed for 
direct attack; too intense for persons with hand tools. 

Moderate 8.1–11 500–1,000 
Control problems, torching, crowning, spotting; control 
efforts at the head are likely ineffective. 

High >11.1 >1,000 
Control problems, torching, crowning, spotting; control 
efforts at the head are ineffective. 

Based on Rothermel (1983) 

Fire Hazard 

Fire hazard generally refers to the difficulty of controlling potential wildland fire. It is commonly 
determined by fire behavior characteristics such as rate of spread, intensity, torching, crowning, 
spotting, fire persistence, and resistance to control. Fire severity is considered to be an element of 
fire hazard for this analysis. Fire severity refers to the effects of fire on the ecosystem. It depends 
on fuel consumption and heat flux into all living components. Small and large down woody fuels 
(fuel loading) contribute differently to the various elements of fire hazard (Brown et al. 2003). 
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There is controversy on the subject of harvesting fire-killed trees for the purpose of reducing the 
potential fire behavior, severity and effects (Odion et al. 2004). However, information specific to 
southwestern forests is more limited. Still, information from dry forest types may be a useful aide 
in thinking about treatments to areas that have burned in wildfires. Donato et al. (2006) and 
McIver and Ottmar (2007) found that small woody fuels immediately increased following salvage 
operations. Similarly Monsanto and Agee (2008) found that although coarse woody debris also 
increased immediately following salvage, they noted that by age 10, the large diameter fuels fell 
below the levels in unsalvaged stands, and that the pattern remained for at least 35 years. These 
results were similar to both large diameter and small diameter fuels modeled for the Warm Fire 
area. In their study of dry climate forests ( more similar to the Warm Fire project area), Monsanto 
and Agee (2008) concluded that there may be some long-term advantages to reducing coarse 
woody debris early in the post-wildfire period and that active management may be desirable to 
reduce the potential intensity and severity of future fires. Thompson et al. (2007) note that 
considerations for deciding whether to log or not should include the potential for future high 
severity fire and reducing hazards to firefighters. Thus, reductions in fuel loading that could lower 
the potential fire severity reduce fire behavior, and lower resistance to control can indicate 
whether proposed treatments are beneficial to fire management.  

Salvage logging to decrease the potential fire behavior and impacts to previously burned areas 
does have some controversy. Much of the debate about fire salvage for fuels treatment centers 
around the issue that larger fuels are not used in the fire spread model created by Rothermel 
(1972) that is utilized in fire behavior modeling. However, as a general rule, more available fuels 
result in more intense and more severe fires. For instance although they are not part of the fire 
spread model he created, Rothermel (1991) states that “personal observation of severe fires has 
shown the important contribution made to fire intensity by accumulations of larger sizes of dead 
and downed fuel.” For this reason, when looking at the fire potential in areas where heavy loads 
of larger diameter fuels are possible it is important to examine not only fire behavior outputs from 
the fire spread model, but other outputs as well. 

Small Woody Fuels 

The influence of small woody fuels (less than 3 inches in diameter) on spread rate and intensity of 
surface fires and associated torching and crowning is substantial and can be estimated using 
widely accepted fire behavior models (Andrews 1986; Finney 1998; Rothermel 1983; Scott and 
Reinhardt 2001). Brown et al. (2003) suggest that once small woody fuel loadings exceed 8 to 10 
tons per acre, fire hazard increases substantially especially when larger quantities of CWD are 
present. Levels of small woody fuels were stratified into fire regimes for analysis as per Brown et 
al. (2003) and described on page two of the fuels report. Table 59 displays current and maximum 
desired small diameter (less than 3-inch diameter) fuel loading averaged across the entire project 
area. Note that the mixed high and high severity portions where the surface fuels were completely 
consumed are averaged with the low severity portions where not all the material on the ground 
was consumed. 

Table 59.  Estimated average of current and desired maximum small woody fuel 
loadings in the project area 

Current 
Less than 3″ Fuels (tons/acre) 

Maximum Desired 
Less than 3″ Fuels (tons/acre) 

3.5 to 5 3 to 5 
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Coarse Woody Debris  

Coarse woody debris (CWD) is typically defined as standing and down pieces larger than 3 
inches in diameter, which corresponds to the size class that defines large woody fuel. CWD is an 
important component in the structure and function of ecosystems. A dead tree, from the time it 
dies until it is fully decomposed, contributes many ecological processes as a standing snag or as 
fallen woody material lying on or in the soil. Once standing dead trees fall, they become part of 
the available fuels for fires.   

The fire hazard of large fuels is often overlooked. While large woody fuels in isolation typically 
burn with little vigor, those in close proximity to other fuels can burn with considerable vigor 
(Albini and Reinhardt 1997). Large woody fuels may have little influence on spread and intensity 
of the initiating fire; however, they can contribute to development of large fires and high fire 
severity. Fire persistence, resistance to control, and burnout time (affects to firefighter and public 
safety, soil heating and tree mortality) are significantly influenced by loading, size, and decay 
state of large woody fuel. Torching, crowning, and spotting contribute to large fire growth and are 
greater where large woody fuels have accumulated under a forest canopy. Large woody fuel, 
especially containing large decayed pieces, are a suitable fuel bed for firebrands and can hold 
smoldering fire for extended periods of time (Brown et al. 2003). Spot fires can also be started in 
rot pockets of standing snags. The distance firebrands travel is dependent on size of the firebrand, 
wind speed, and height above ground of the source. In the past, most concerns regarding salvage 
logging have focused on short-term issues (McIver and Star 2000, Bestchta et al. 2004). More 
recently studies such as Donato et al. (2006) continued this trend. However, Monsanto and Agee 
(2008) have shown that longer term effects such as the adverse effects from high levels of coarse 
woody debris should be considered when considering management options. 

The amount of CWD that provides biological benefits, without creating an unacceptable fire 
hazard or potential for high burn severity, is an optimum quantity that can be useful in guiding 
management actions. To arrive at this optimum, various sources of information about the roles of 
CWD in the forest and its historical dynamics should be considered. The probability of reburn 
occurring is not addressed in Brown et al. (2003) or in this analysis. Brown et al. (2003) 
integrated various sources of information to identify an optimum range of CWD that provides an 
acceptable risk of fire hazard while providing benefits to soil and wildlife (see table 60). Although 
quantitative information is limited, it does provide a good basis on which to plan. Consideration 
of positive and negative aspects indicates that the optimum quantity of CWD is about 5 to 20 tons 
per acre for Fire Regime I, and 10 to 30 tons per acre for Fire Regime III. The CWD optimum 
quantities for acceptable fire hazard is appropriate if small woody fuel loadings are at or below 
desired levels (as defined in table 60). Acceptable CWD for fire hazard is slightly less for the 
warm, dry sites because they occur in a more flammable fire environment where generally less 
soil organic materials are necessary for maintaining soil productivity (Brown et al. 2003). 

Any attempts to re-introduce the natural fire cycle to the Warm Fire area will need to consider the 
potential effects of coarse woody debris on young vegetation. During prescribed fire operations 
designed to reduce wildfire potential, Monsanto and Agee (2008) suggest that higher levels of 
coarse woody debris could significantly damage young stands due to root damage even if crown 
damage was minimal. 

Using these fuel loadings, the recommended acceptable and historical ranges of CWD quantities 
were used to assign CWD classification to stands in the WFR project area. Stands were classified 
as below (below desirable range), historical (within acceptable range and historical range), 
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acceptable (within acceptable range but higher than historic range) and above (above acceptable 
and historical range). 

Table 60.  Estimated historical and acceptable ranges of CWD by fire regime 

Historical Fire Regime 
Historical Range 

Less than 3″ Fuels 
(tons/acre) 

Acceptable Range 
Less than 3″ Fuels 

(tons/acre) 

Low Severity (Fire Regime I) 5 to 10 Tons per Acre 5 to 20 Tons per Acre 

Mixed Severity (Fire Regime III) 10 to 27 Tons per Acre 10 to 30 Tons per Acre 

Acceptable and historic CWD fuel loadings are based on predictions of ground fuel loadings that may have occurred 
under the natural fire regime (Brown et al. 2003). 

Table 61.  Current CWD classifications for stands 
in the WFR project area 

CWD Class Percent of Project Area 

Above 0% 

High 0% 

Historical <1% 

Below 99.9% 

Total: 100% 

Fuel loadings were determined using FVS-FFE, based on 
projected estimate of materials fallen. 

Resistance to Control 

Resistance to control is generally viewed as an estimate of the suppression force required for 
controlling a unit of fire perimeter. The USDA Forest Service Pacific Southwest Region 
developed a resistance to control rating scheme based on difficulty of hand line construction and 
an inventory of downed woody fuel loadings by size classes. Fire hazard, including resistance to 
control and fire behavior, reaches high ratings when large fuels exceed about 25 to 30 tons per 
acre in combination with small woody fuels of 5 tons per acre or less. Excessive soil heating is 
likely at approximately 40 tons per acre and higher (Brown et al. 2003). As fuels loads increase, 
the effect of additional fuels increases the likelihood that even large fuels will burn. Albini and 
Reinhardt (1997) found that dry wood would have an enhancing effect on the burning of another 
piece of dry wood of the same size if the two are near each other. Monsanto and Agee (2008), 
found fuel loading as low as 24 tons per acre poses a risk to roots and soils for future wildfire 
events. Table 62 illustrates the combination of small and large woody fuels it would take to reach 
high and extreme resistance to control ratings. 

Post-fire fuel loads were used within the WFR project area to assign a resistance to control rating 
for current post-fire stand conditions. The results are displayed in table 63. 
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Table 62.  Resistance to control rating scheme as determined by USDA Forest Service 
Pacific Southwest Region 

3 to 10 inch Diameter Fuels (tons per acre) 
0-3 inch Diameter Fuels (tons per acre) 

High Extreme 

5 25 40 

10 15 25 

15 5 15 

Table from Brown et al. 2003. 

Table 63. Current resistance to control ratings for the WFR 
project area 

Post-fire 2007 
Resistance to Control Rating 

Acres Percent 

Extreme 0 0% 

High 0 0% 

Low to Moderate 39,123 100% 

Fuel loadings were determined using FVS-FFE. 

The current 100 percent low to moderate resistance to control rating reflects the high number of 
acres that burned with high intensity across the project area. Almost all of the vegetation and 
CWD present at the time of the fire was consumed. In the areas that burned with moderate and 
low intensity, the small diameter surface fuels were significantly reduced in most places. 

Environmental Consequences 

Future fire activity and severity in the Warm Fire area will depend on a number of interacting 
factors including fire severity experienced during the Warm Fire, prefire vegetation, and species 
adaptations to fire, environmental conditions, and elapsed time since the fire. Keeping these 
things in mind, some general statements about future fire behavior and severity during high to 
extreme burning conditions with low fuel moistures can be made (Brown et al. 2003).  

0 to 10 Years after Warm Fire:  High severity fire is unlikely because duff and downed 
woody fuels that support prolonged burning would be absent. Large woody fuels would still 
be accumulating through fall down and would not have decayed enough to support 
smoldering combustion. If salvage operations leave concentrations of small woody fuels, high 
severity burning could occur where the fuels are concentrated. A study (Fulé et al. 2008) of a 
fire on the Coconino National Forest indicated CWD was less on the salvaged areas than on 
non-salvaged. This situation would be aggravated where stand-replacement fire did not 
consume foliage, thus allowing a layer of scorched needle to accumulate as surface fuel. 
Surviving onsite herbs and shrubs should dominate the recovering vegetation. In some areas, 
there is already considerable grass cover that would carry fire.  

Newly established trees that regenerate by producing seeds could be lost. Even seedlings of 
species having sprouting capability could die if their root systems are not well established. 
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10 to 30 Years after Warm Fire:  Downed CWD would exhibit some decay and support a 
longer period of burning; however, a duff layer would not be well established and would be 
unable to contribute to soil heating. Thus, high burn severity would primarily occur where 
large woody material was lying on or near the soil surface. High severity fire could be 
substantial where a large proportion of the soil surface was directly overlain by large woody 
material, which could accumulate from fall down of a large amount of tree basal area, 
creating large areas of continuous fuelbed. A limited amount of conifer regeneration might be 
possible from young cone-bearing trees established onsite after the previous fire. 

30 to 60 Years after Warm Fire:  Large woody pieces would probably exhibit considerable 
decay, and a forest floor of litter and duff would be established to variable extent depending 
on the density of overstory conifers. Burnout of large woody pieces and duff is assisted by the 
interaction of these two components (Brown et al. 2003). Higher severity burning than would 
typically occur during earlier periods is possible depending on extent of soil coverage by 
large woody pieces, creating a continuous fuelbed. If a conifer overstory exists, crowning 
coupled with burnout of duff could amplify the burn severity. Prescribed fire during this 
period could greatly reduce the severity of a reburn wildfire. However, a reburn involving 
optimum quantities of CWD should not lead to unusually severe fire effects. Historically, 
fires probably often occurred in the understory and mixed fire regime types when large, 
downed woody fuels were in optimum range. 

Fire severity is the product of fire intensity and residence time (duration) of heat from a fire. Fire 
intensity is primarily decided by fine fuels less than 3 inches in diameter, although larger fuels 
can result in higher overall flame lengths when they are dry. The residence time of the fire is 
dependent on several factors, but in terms of fuels management, it is largely the result of the 
amount of large woody fuels available for burning. When these larger diameter woody fuels 
ignite, they will produce more heat for a longer period of time than smaller fuels. 

The potential for higher heat output for a long period of time is more likely to result in adverse 
effects to soils and onsite vegetation. 

In the fire adapted ecosystems of the Warm Fire Recovery project, there is an anticipated need to 
re-introduce low severity fire over time in order to maintain these systems. For this reason, fuels 
conditions that allow prescribed burning with the least amount of negative effects to vegetation 
and soils are desired. 

Climate Change Considerations 

As previously discussed in the “Vegetation” section, climate change predictions for the Southwest 
area are for a dryer and warmer climate. This anticipated long-term change could have an affect 
on future fire size and intensity. Most predictions are for larger, more intense fires. While it is not 
conclusive that the current drought being experienced in the area is a natural cycle or related to 
climate change, the Warm Fire itself is an example of recent experiences in the West of larger, 
more intense fire events. Common to all of the action alternatives, reduction of fuels and break up 
of fuel continuity is responsive to anticipated climate change. In the context of warmer and dryer 
conditions, no action will create higher probability for future severe fire effects and green house 
gas emissions. Working toward reduced fuel load conditions would result in lower risk of 
uncharacteristically severe wildfire for those treated acres. Breaking up fuel continuity improves 
the ability to suppress fires when conditions create uncharacteristically intense fire effects. The 
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ability to keep these types of fires out of adjacent untreated areas and/or to reduce the size of 
these fires in untreated areas is improved. Treating fuels in the project area may improve the 
capability of this landscape to better withstand climate change stresses.  

Alternative 1 — No Action 

Direct, Indirect, and Cumulative Effects  

Under the no action alternative, no salvage of fire-killed trees and no reforestation would occur. 
Under this alternative, fuel would continue to accumulate as branchwood, tops, and whole trees 
fall and accumulate on the ground surface, creating and increasing continuous fuelbeds. This 
effect would not be unlike the addition of activity fuels following harvest; however, there are 
some differences. In the no action alternative, the fuels would come down at a different rate and 
would accumulate slower. They would have no treatment such as lop and scatter to reduce 
fuelbed height, and the fuels would persist longer due to reaching contact with the ground later. 
They would also tend to accumulate after other fuels such as grasses, shrubs, and other 
herbaceous material becomes more continuous, increasing the overall flammability of the fuels 
and ability of a fire to spread. 

The project area will accumulate surface fuels and increase fuelbed depth as fire-killed trees start 
to break off or fall over. Higher fuel loadings in both small diameter (<3″ diameter) and large 
diameter (>3″ diameter), would not be typical of the relatively frequent, low intensity and low 
severity fire regimes that dominate the project area. Historically, periodic surface fire would 
consume existing woody and fine herbaceous fuels, and limit heavy accumulations of large 
diameter fuels. These conditions can result in undesirable fire effects during either prescribed fire 
or wildfire events. Sackett and Haase (1996) found that although heavier material may not have a 
lot to do with extreme fire behavior, they do contribute to fire severity when burned. It is likely 
that fire exclusion and the associated buildup of fuels prior to the Warm Fire played an important 
role in the eventual size and severity of the fire. In the absence of management activities, the 
trend is for both fuel loading and severity to increase within most vegetation types over time. 

Over time, the re-growth of vegetation mixed with heavy logs and small woody fuels would 
diminish the firefighter’s ability to construct and hold fire line used for wildfire and prescribed 
fire. Hand fire line construction is significantly slowed where fire lines intersect numerous large 
logs because fire lines then have to be relocated. 

Fuel Loading 

Small Woody Fuels 

Current: Duff and downed woody fuels that support high severity fire are absent. Surviving 
onsite herbs and shrubs dominate the recovering vegetation. Where stand replacement fire did not 
consume foliage, a layer of scorched needles will accumulate as surface fuels. Modeling shows 
that small, woody fuel loading is predicted to be at or slightly above the desired maximum of 3 to 
5 tons per acre as noted in Brown et al. 2003. 

5 Years Post-fire:  The duff layer will not be well established; however, the grass layer will 
become established and may provide continuous fuels in portions of the project area. A limited 
amount of conifer regeneration is possible, but fuels as a result would be minimal. A limited shrub 
component on some sites would contribute to overall fuel loading. Dead fuel loading is expected 
to rise substantially from the current condition as the branchwood from snags fragment and fall to 
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the forest floor. Some of the small woody fuels from live trees were consumed in the Warm Fire; 
although the majority of these fuels are still present on the now dead trees. The small woody fuel 
that accumulates from branchwood of large trees and from fall down and breakage of small trees 
is above the desired maximum levels; however, overall these fuels are not continuous. 

20 Years Post-fire: The duff layer would not be well established. A limited amount of conifer 
regeneration is possible from existing seed source adjacent to and within the burn area. Onsite 
herbs and shrubs would dominate the recovery vegetation. The accumulation of small woody 
fuels is fairly well offset by decay in fuels that have dropped earlier, resulting in similar loading 
to year 5. 

40 Years Post-fire:  A forest floor of litter and duff would be established to a variable extent 
depending on the density of overstory conifers. By this time, small woody fuel accumulation as a 
result of the Warm Fire is past its peak and fuel loading in this category has dropped due to decay. 

Table 64.  Alternative 1 - Estimated average current, 5, 20 & 40 years post-fire small 
woody fuel loadings in the project area 

 Less than 3 Inch Fuels (tons/acre) 

Current 
(2007) 

5 Years Post-fire 
(2012) 

20 Years Post-fire 
(2027) 

40 Years Post-fire 
(2047) 

5 to 6 16 to 18 15 to 18 7 to 9 

Fuel loadings were determined using FVS-FFE and are based on an average of representative stands within each fire 
regime. 

Coarse Woody Debris  

For the purpose of this analysis, acceptable levels of coarse woody debris are as defined by 
Brown et al. (2003). Desired fuel conditions are 5 to 20 tons per acres in ponderosa pine sites (fire 
regime I) (Brown et al. 2003). For this analysis, these levels were used for all stands classified as 
fire regime I. 

Current:  Large woody fuels are just starting to accumulate through fall down and would not 
have decayed enough to support smoldering combustion. Coarse woody fuel loading is below or 
within the historical range throughout the project area. High severity fire is unlikely because 
downed woody fuels that support prolonged burning are absent. 

5 Years Post-fire:  CWD is starting to accumulate, with 27 percent of the area at higher than 
historical but at acceptable levels of CWD. Forty-one percent of the stands are above acceptable 
levels at this point in time. 

20 Years Post-fire:  Accumulation of downed CWD is progressing and it is beginning to exhibit 
decay that would support a longer period of burning. At this point in time after the Warm Fire, 20 
percent of the area is above acceptable levels, and an additional 87 percent is at high but 
acceptable levels. High severity fire is possible and could be over substantial areas. Areas that 
might have natural conifer regeneration are at risk of mortality from fires burning under these 
conditions. 

40 Years Post-fire:  Accumulation of large woody pieces has peaked and will probably exhibit 
considerable decay. Approximately 89 percent of the area is still considered above acceptable, 
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and 51 percent is at high but acceptable levels. Higher severity burning is possible depending on 
extent of soil coverage and fuel continuity by large woody pieces. Conifer mortality is likely to be 
high in these areas. 

Table 65.  Alternative 1 - CWD classifications and percent within the project area for 
current, 5, 20 & 40 years post-fire 

CWD Class Current 
5 Years Post-fire 

(2012) 
20 Years Post-fire 

(2027) 
40 Years Post-fire 

(2047) 

Above 0% 41% 87% 89% 

High  0% 4% 1% 1% 

Historical <1% 45% 8% 9% 

Below 99.9% 10% 4% 1% 

Total: 100% 100% 100% 100% 

 

Resistance to Control 

Current:  The combination of small woody fuels and CWD has not accumulated to the point 
beyond desired levels. Fire hazard is in the low to moderate range throughout the project area. 

5 Years Post-fire:  Approximately half the area remains in the low to moderate resistance to 
control category, but due to the increasing load of both small diameter woody fuels and CWD, 28 
percent of the area has moved into the high category and 23 percent of the area is now considered 
extreme. 

20 Years Post-fire:  Decomposition of some small woody fuels has offset some of the 
accumulated fuels and is at close to 5-year levels; however, the increasing amount of CWD places 
42 percent of the area in the extreme category. Slightly over half is now in the moderate category. 

40 Years Post-fire:  Decay has lowered the loading of CWD somewhat, but has had a substantial 
effect on small woody fuels. Only 12 percent of the area remains extreme, and 4 percent is high. 
The majority of the area has moved into the low to moderate category. 

Table 66 displays the resistance to control ratings based upon the combination of large woody 
fuel loading and small (<3″) woody fuels based upon the parameters in Brown et al. (2003). 

Table 66.  Alternative 1 - Current, 5, 20 & 40 years post-fire resistance to control ratings in 
project area 

Current (2007) 
5 Years Post-

fire (2012) 
20 Years Post-

fire (2027) 
40 Years Post-fire 

(2047) 
Resistance 
to Control 

Rating Acres Percent Acres Percent Acres Percent Acres Percent 

Extreme  0 1,966 23 3,561 42 990 11 

High  0 2,374 28 105 1 315 4 

Low to 
Moderate 

 100 4,175 49 4,848 57 7,210 85 
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It is predicted that surface fuel loading associated with the break off or fall down of dead trees 
could increase in 40 years if left untreated in high and mixed severity areas of the Warm Fire area. 
The expected fuel loading increase in areas of lower severity is projected to be substantially less.  

Fire behavior characteristics are tied directly to fire fuel models. A display of acres of predicted 
flame lengths of the models representing the Warm Fire area are summarized in table 69. 

Projected fuel loading and distribution was also compared to standard fuel models to determine if 
an appropriate model existed. Fuel models were found to be similar to fuel models projected in 
the Warm Fire Assessment (USDA Forest Service 2007c), and corresponded fairly well with what 
Passovoy and Fulé (2006) found in other southwestern forests. These two documents were 
utilized as the starting point for selection of fuel models for each of the alternatives. Fuel models 
varied someone from these two papers based upon the most recent site-specific information 
available. 

Fire effects are tied to the overall fuels complex, including needlecast, duff, and both large and 
small diameter woody fuels.  

Based on these assumptions, the focus of concern is primarily associated with stands where 
severe fire is most likely to occur. The action alternatives would increase the amount of acres 
with flame lengths over 4 feet in the short term after salvage activities. However, by 2027 the 
action alternatives would have fewer acres in the flame length classes above 4 feet when 
compared to the no action alternative. This translates to fewer acres with potential for severe soil 
heating in 40 years under the action alternatives.  

The fire behavior, resistance to control and potential soil heating effects of the no action 
alternative are projected to become more severe over time. Much of the area would experience 
increasing fuel loads and the potential for more severe fire behavior and effects associated with 
the higher fuel hazard.  

The available fuels and fuelbed depth would increase in the absence of fire or treatment. With no 
modification of fuels, fire behavior and effects would continue to increase as described. The 
ability to return to historical fire regimes and conditions would be more difficult without the 
reduction of potential fire behavior, resistance to control, and fire severity.  

In the absence of any kind of human-caused or natural disturbance, indirect effects would occur 
from the natural progression of forest growth and change. The result would be an increase in 
available fuels and fuelbed depth that affects flame length, large amounts of heavy fuels that 
affect fire severity and resistance to control, and a decreased ability to implement prescribed fire 
as a future management action. 

Alternative 2 — Proposed Action 

Direct, Indirect, and Cumulative Effects 

Alternative 2 represents the proposed action from scoping. The proposed action has been 
modified slightly; reducing proposed salvage acres from what was presented during scoping to 
remove areas that were included in separate hazard tree removal projects along roads and trails to 
address immediate public safety concerns. Reforestation planting acreage was also revised to 
allow for additional natural regeneration of aspen.  
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Treatments are located in areas such as ridgetops and areas with good access where it is likely 
that suppression resources can effectively and safely apply tactics that would slow fire spread. 
These treatments are not intended to fireproof the forest, as this is neither attainable nor desirable 
from an ecological standpoint. It is expected that there will be an immediate increase in fuel 
loading following harvest. However, activity fuels will be treated using lop and scatter to reduce 
the fuelbed height and increase decomposition rates due to soil contact (Weatherspoon and 
Skinner 1995). Science has shown that the effect of harvest debris is mitigated as it decays 
(McIver and Ottmar 2007) and (Thompson et al. 2007).  

Modeled results show that over the long term, treatments would reduce the fuels and decrease the 
amount of material needed to be removed during fire line construction as well as reduce the 
burnout time for firing operations. This fits with McIver and Ottmar’s (2002) statement that 
logging on post-fire sites can result in lower fuel levels over the long term and burn with less 
intensity. Treatments conducted now will also enhance the ability to use low intensity prescribed 
fire as a tool in the future.  

The areas proposed for treatment in all the action alternatives are located where high mortality 
will result in high fuel loading in the future. A study done by Thompson et al. (2007) found that 
areas that burned at higher severities in an earlier fire burned with more severity in the Biscuit 
Fire. Fuel loading, resistance to control, flame length and soil heating are good indicators of the 
potential effects of treatment because the proposed treatment in all the action alternatives is 
located in areas where high mortality will result in high fuel loading in the future. These 
indicators can show what fuel reductions would occur and how they relate to creating better 
opportunities for fire management efforts and reducing adverse fire effects. 

Some conifer planting would occur under all the action alternatives. Young conifer plantations 
can represent an increase in fire hazard due to their small size and tight spacing. Under such 
conditions, these plantations provide ladder fuels and dense, continuous canopies that may 
increase fire behavior when combined with a pulse of additional fuels from salvage logging 
(Thompson et al. 2007). However, logging slash is only part of the fire hazard, and may not be 
the most important after a few years (Thompson et al. 2007). The planting proposed in the project 
area is variable and much lighter density than more traditionally planted areas and would not 
meet the description of “plantations” that create dense, continuous fuels in Thompson’s study. 
While the planted conifers will represent ladder fuels at certain times, the open density and lack 
of an overstory will substantially reduce the effect these trees may have on overall fire behavior 
and resistance to control. The planted trees will not have sufficient density to carry a crown fire, 
and although occasional torching of individual trees would be possible under some 
circumstances, it would not likely have a substantial effect on fire behavior. In addition, in the 
future prescribed fire can be used to prune lower branches from the trees, thus reducing the effect 
of ladder fuels. Detailed information on planting density and arrangement is available in the 
“Vegetation Resources” section. 

There is a concern that chipping (masticating) fuels could result in adverse effects to soils when 
burned. The potential does exist for soils heating as well as damage to small trees. However, 
Busse et al. (2005) found that from a practical standpoint, their results suggest that most roots and 
soil organisms will be unaffected by burning of masticated fuels in all but the driest of soils. 
Further, Busse et al. (2005a) state that the masticated fuel levels (60 tons per acre) are fairly 
extreme and not likely to occur in most locations.  
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Fuel Loading 

Small Woody Fuels 

Small woody fuels projected under this action include fuels accumulated due to breakage and fall 
down of standing dead woody material and activity fuels created from harvest operations. 

5 Years Post-fire:  The duff layer would not be well established. Planted conifer seedlings would 
be present, but fuels as a result would be minimal. A limited shrub component on some sites 
would contribute to overall fuel loading. Dead fuel loading is expected to rise substantially from 
the current condition as activity fuels from treatment are deposited on the ground. Small woody 
fuel is projected to be above the desired maximum levels and is higher than under alternative 1. 
However, overall fuels are not likely to be continuous. 

20 Years Post-fire:  The duff layer would not be well established. A limited amount of conifer 
regeneration is possible from existing seed source adjacent to and within the burn area. Onsite 
herbs and shrubs would dominate the recovery vegetation. Small woody fuel is above the desired 
maximum levels but is somewhat less than under alternative 1. 

40 Years Post-fire:  A forest floor of litter and duff would be established to a variable extent 
depending on the density of overstory conifers. However, decay has reduced the loading of the 
accumulated small woody fuels. Planted trees would be beginning to exhibit fire resistant 
characteristics. Small woody fuel loading is still above the maximum desired level, but at or 
below levels identified by Brown et al. (2003) when CWD loading is high. These fuels include 
those generated by harvest activities. Activity fuels will be lopped and scattered to reduce the 
effect of the fuels. Note all acres are averaged across the project area. 

Table 67.  Alternative 2 - Estimated average current, 5, 20 & 40 years post-fire small woody 
fuel loadings  

Less than 3 inch Fuels (tons per acre) 

Current (2007) 
5 Years Post-fire 

(2012) 
20 Years Post-fire 

(2027) 
40 Years Post-fire 

(2047) 

4.5 to 5 22 12 to 24 5 to 8 

Fuel loadings were determined using FVS-FFE and are based on an average of representative stands within each fire 
regime. 

Coarse Woody Debris Salvage Areas 

For the purpose of this analysis, acceptable levels of coarse woody debris are as defined by 
Brown et al. (2003). Desired fuel conditions in ponderosa pine are 5 to 20 tons per acre in 
ponderosa pine sites (fire regime I) (Brown et al. 2003). For this analysis, these levels were used 
for all stands classified as fire regime I in all of the action alternatives as well as alternative 1. 

Current:  Large woody fuels are just starting to accumulate through fall down and would not 
have decayed enough to support smoldering combustion.  

Coarse woody fuel loading is below or within the historical range throughout the project area. 
High severity fire is unlikely because downed woody fuels that support prolonged burning are 
absent. 
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5 Years Post-fire:  CWD would be starting to accumulate, with 29 percent of the area above 
acceptable levels of CWD. About 4 percent of the stands are at high but acceptable levels at this 
point in time. 

20 Years Post-fire:  Accumulation of downed CWD is progressing and it is beginning to exhibit 
decay that would support a longer period of burning. At this point in time after the Warm Fire, 52 
percent of the area would be above acceptable levels, and an additional 2 percent is at high but 
acceptable levels. High severity fire is possible but 35 percent less of the area would be above 
acceptable levels than under alternative 1. Less area that has natural conifer regeneration is at risk 
of mortality from fires burning in heavy fuels than under alternative 1. 

40 Years Post-fire:  Accumulation of large woody pieces has peaked and will probably exhibit 
considerable decay. Approximately 40 percent of the area would still be considered above 
acceptable, and 2 percent is at high but acceptable levels. Higher severity burning would be less 
than alternative 1, and is dependent on the extent of soil coverage by large woody pieces. Conifer 
mortality is less likely under these conditions. Planted areas have a variable planting density that 
is much more open than traditional methods and would not have a continuous canopy; therefore, 
they would be less flammable than a traditional plantation. Details of planting density are located 
in the “Vegetation” section. 

Table 68.  Alternative 2 - Current, 5, 20 & 40 years post-fire CWD in the WFR project area 

CWD Class Current 
5 Years Post-fire 

(2012) 
20 Years Post-fire 

(2027) 
40 Years Post-fire 

(2047) 

Above 0% 29% 52% 40% 

High  0% 4% 02% 02% 

Historical <1% 51% 38% 48% 

Below 99.9% 16% 09% 10% 

Total 100% 100% 100% 100% 

Fuel loadings were determined using FVS-FFE 

Resistance to Control 

Current:  The combination of small woody fuels and CWD has not accumulated to the point 
beyond desired levels. Fire hazard is in the low to moderate range throughout the project area. 

5 Years Post-fire:  Just over half the area proposed for treatment has moved into the high 
category. Approximately 24 percent is rated as extreme. This is due to almost two-thirds of the 
area achieving historical CWD levels in combination with high amounts of small woody fuels 
that are deposited at the same time due to salvage activities.  

20 Years Post-fire:  Decomposition of some small woody fuels has offset some of the 
accumulated fuels and is less than at 5 years; however, the increasing amount of CWD places 25 
percent of the area in the extreme category. Decay of smaller fuels and removal of larger fuels 
due to salvage activity results in 70 percent of the area being categorized as low to moderate 
resistance to control. 

40 Years Post-fire:  Decay has lowered the loading of CWD somewhat, but has had a substantial 
effect on small woody fuels. Only 6 percent of the area remains extreme, and 1 percent is high. 
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The majority of the proposed treatment area (93 percent) has moved into the low to moderate 
category. 

Much of the proposed treatment areas are on ridgetops that are often used as strategic locations 
for fire line construction during suppression action. Breaking up the fuel continuity on the 9,114 
acres of treatment in this alternative provides for locations of lower resistance to control, which 
can result in smaller overall fire size due to higher probability of success in containing the fire. 

Table 69.  Alternative 2 - Current, 5, 20 & 40 years post-fire resistance to control ratings by 
percentage in areas proposed for treatment 

 

Current (2007) 
5 Years Post-

fire (2012) 
20 Years Post-

fire (2027) 
40 Years Post-

fire (2047) 
Resistance 
to Control 

Rating Acres Percent Acres Percent Acres Percent Acres Percent

Extreme  0 2,060 24 2,115 25 493 6 

High  0 4,625 54 432 5 88 1 

Low to 
Moderate 

 100 1,830 21 5,968 70 7,933 93 

The effects of the proposed treatments based upon fuel loading and arrangement were modeled 
for each of the alternatives in the Behave Plus program. Fire behavior was modeled based upon 
weather conditions based upon “average worst” conditions for the nearby Warm Springs weather 
station (see appendix for detailed weather parameters). Outputs from the modeling show the 
changes in flame length across the project area by each alternative for 3 different time intervals. 
Based upon projected stand information, modeling results were limited to surface fire because the 
data showed that the limited overstory with higher canopy base heights in stands projected for 
treatment were sufficient to limit the potential for active crown fire activity. The nontraditional 
planting method proposed for the WFRP would limit the amount of ladder fuels and, where 
present, the planted trees would not typically be located near stands with a well stocked overstory. 
Still, these planted trees would result in some torching under the right conditions. However, due 
to the relatively wide spacing of tree planting and the natural mortality expected with any 
planting operation, the effect of these planted trees would be limited and not typical of the results 
from dense plantations noted in reports such as Odion et al. (2004) and Huff et al. (1995). Table 
70 show a comparison of flame length between the no action and the three action alternatives. 

Carrying out proposed treatments would result in a reduction in the overall predicted flame 
lengths within the project analysis area over the long term. These changes would only occur in 
those proportions of the WFRP proposed for treatment. Fire behavior under each of the action 
alternatives rises in 2012 as expected following harvest activities. However, this effect is only for 
a relatively short timeframe and is offset by the natural accumulation of fuels under no action in 
2027. In 40 years, the removal of some of the fuels and the increased rate of decay associated 
with treatment shows lower flame lengths over a greater area. This fits with the findings of 
Reinhardt and Ryan (1998) who found that a salvage simulation predicted smaller fuels in the 
short term in a salvage operation, but from 8 to 40 years following treatment, flame lengths were 
lower in the salvaged stand. The number of acres in 40 years with flame lengths 4 foot or less is 
somewhat misleading in terms of reduction of fire behavior hazard. Stands that originally burned 
at lower severities and started out as lower fire risk have progressed to the point where they are 
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near or just over the 4-foot flame length threshold for direct attack by hand crews. This fits with 
the historic Fire Regime I portions of the project (the vast majority of the project). Under the 
historic regime, most of these sites will have missed at least two fire return intervals by year 40. 
This emphasizes the need to re-introduce prescribed fire between now and 40 years from now.  

Removal of dead trees that will contribute to fuel loading would reduce the overall fuel loading in 
the long term, resulting in lower flame lengths, less severe fire effects, and less effort to contain 
any future fires. Suppression operations and future prescribed fire operations would occur under 
all alternatives. However, alternative 2 would have the greatest effect on reducing the project area 
fire line intensity (flame length) allowing suppression resources to more safely use direct 
suppression tactics (Rothermel 1983). Since the 9,114 acres of proposed treatment in alternative 2 
would be dispersed throughout the project analysis area, they would help break up fuel continuity 
and reduce the likelihood of wildfires gaining momentum over the landscape. 

Table 70. Number of acres by predicted flame length by alternative. 

Acres by Flame Length Class ▪  2012 

  0-4 ft. 4-8 ft. Over 8 ft. 

Alternative 1 34,240 4,870 0 

Alternative 2 27,988 11,028 94 

Alternative 3 29,758 9,332 20 

Alternative 4 30,734 8,366 10 

Acres by Flame Length Class ▪  2027 

  0-4 ft. 4-8 ft. Over 8 ft. 

Alternative 1 16,653 16,860 5,597 

Alternative 2 21,479 12,696 4,935 

Alternative 3 20,549 13,550 5,011 

Alternative 4 20,149 13,365 5,596 

Acres by Flame Length Class ▪ 2047 

  0-4 ft. 4-8 ft. Over 8 ft. 

Alternative 1 12,397 24,376 2,337 

Alternative 2 16,819 20,615 1,676 

Alternative 3 16,152 21,206 1,752 

Alternative 4 14,773 22,000 2,337 

 

Monsanto and Agee (2008) suggest that returning dry forests to a more historical fire regime 
should consider the effects of soil heating by the increased levels of coarse woody debris ( large 
diameter fuels). They noted that although “concern has been raised about damage to ecological 
values (Beschta et al. 2004; Lindemayer et al. 2004), and a review of the available literature on 
salvage logging (McIver and Starr 2000) found almost all studies dealt with short-term effects.” 
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To display the potential effects of future fuel loading on soil heating in the WFRP area, projected 
fuel loading was input into the modeling software package FOFEM. Stands that were classified as 
mixed conifer and ponderosa pine were focused on for modeling because they make up the vast 
majority of the area proposed for treatment, and they are the stands that show a substantial 
difference between action and no action. The action alternatives were modeled as the same 
because the treatments are the same. Lethal soil heating was defined as per Monsanto and Agee 
(2008) as 60 degrees Celsius for a time period of 1 minute, which is the threshold for vegetative 
tissue death. The difference between the action alternatives is the number of acres treated. 
Outputs of the potential soil heating effects for all the action alternatives versus no action are 
displayed in the following tables. 

Table 71a. Soil heating temperatures  

Soil Heating Maximum Temperature Celsius 

2012 2027 2047 
Year 

Alt. 1 
Alts. 2 

& 3 
Alt.
4 

Alt. 1 
Alts. 2 

& 3 
Alt. 
4 

Alt. 1
Alt. 2 & 

3 
Alt. 4

Mixed Conifer 295 263 295 343 282 343 343 271 343 

Ponderosa Pine 263 264 264 265 265 265 282 265 265 

 

Table 71b. Lethal soil heating depths 

Maximum Lethal Soil Heating Depth Centimeters 

2012 2027 2047 
Year 

Alt. 1 
Alts. 2 

& 3 
Alt. 
4 

Alt. 1 
Alts. 
2 & 3 

Alt. 4 Alt. 1
Alt. 2 & 

3 
Alt. 4

Mixed Conifer 5 3 5 7 4 7 7 4 7 

Ponderosa Pine 3 2 2 4 2 2 5 2 2 

 

Under the action alternatives, both the maximum temperature and the maximum depth of lethal 
soil heating are reduced substantially. This is important because there is no one critical 
temperature for tissue death (Agee 1993). Because tissue damage to the crowns, boles, and roots 
of aboveground vegetation is a time-temperature relationship, the maximum temperature is 
important as well as depth. Temperatures of 275 degrees Celsius and above are considered 
excessive. A definitive goal for soil heating depth is not given, however, Agee (1993) notes that in 
1934 Heyward reported that fire root kill to 2.5 cm resulted in little harm. Modeled soil heating 
for the action alternatives is either at or very near this depth. And in particular is much improved 
over the long term over no action. However, it is important to note that the percentage of ground 
covered with coarse woody debris would be less under the action alternatives as well. Monsanto 
and Agee’s (2008) experiment found that lethal coverage of coarse woody debris was doubled 
when comparing unsalvaged areas to previously salvaged areas.  
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Alternative 3 — Winter Logging 

Direct, Indirect, and Cumulative Effects 

The effects for alternative 3 will be similar to alternative 2 as the treatment prescriptions are the 
same, but the acreage differs. This alternative restricts ground-based skidding operations to snow 
covered or frozen soil conditions on areas classified as “severe erosion hazard.” Ground-based 
skidding on soils with low to moderate erosion hazard would be restricted to existing roads and 
designated skid trails, using existing skid trails where possible. Size and location of salvage 
operations proposed were factored in with areas naturally regenerating to aspen to create strategic 
breaks in fuels. Reforestation would be the same as described for the proposed action. 

Actions include: salvage logging of fire-killed trees on approximately 5,756 acres resulting in 
removal of approximately 52.8 MMBF of timber products; planting of ponderosa pine on 7,625 
acres, and planting of mixed conifers (ponderosa pine and Douglas-fir) on 2,353 acres; and lop 
and scatter would occur on the salvage units and chipping, masticating, or pile burning would be 
conducted on approximately 73 acres of salvage logged areas to protect future regeneration, 
connect stands that contain low fuel loadings and scenic values. Size and location of salvage 
operations proposed were factored in with areas naturally regenerating to aspen to create strategic 
breaks in continuous fuelbeds. Reforestation and fuels treatments to protect regeneration and 
address scenic values are the same as described for the proposed action. 

Fuel Loading 

Small Woody Fuels 

Small woody fuels for the purpose of this analysis include fuels accumulated due to breakage, fall 
down of standing dead woody material, and activity fuels created from harvest operations. 

5 Years Post-fire:  The duff layer will not be well established. Planted conifer seedlings would be 
present, but fuels as a result would be minimal. A limited shrub component on some sites would 
contribute to overall fuel loading. Dead fuel loading is expected to rise substantially from the 
current condition as the branchwood from treatment activities are deposited on the ground. Small 
woody fuel is above the desired maximum levels and is higher than under alternative 1. However, 
overall fuels are not likely to be continuous. 

20 Years Post-fire:  The duff layer would not be well established. A limited amount of conifer 
regeneration is possible from existing seed source adjacent to and within the burn area. Onsite 
herbs and shrubs would dominate the recovery vegetation. Small woody fuel is above the desired 
maximum levels but is lower than under alternative 1. 

40 Years Post-fire:  A forest floor of litter and duff would be established to a variable extent 
depending on the density of overstory conifers. However, decay has reduced the loading of the 
accumulated small woody fuels. Planted trees would be beginning to exhibit fire resistant 
characteristics. Small woody fuel loading is near the maximum desired, but at or below levels 
identified by Brown et al. (2003) when CWD loading is high. At this point, small woody fuels are 
less than levels found under alternative 1. 
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Table 72.  Alternative 3 - Estimated average current, 5, 20 & 40 years post-fire small woody 
fuel loadings 

Less than 3 Inch Fuels (tons per acre) 

Current (2007) 
5 Years Post-fire 

(2012) 
20 Years Post-fire 

(2027) 
40 Years Post-fire 

(2047) 

4.5 to 5 21 10 to 11 5 to 6 

Fuel loadings were determined using FVS-FFE.  

Coarse Woody Debris Salvage Areas 

Current:  Large woody fuels are just starting to accumulate through fall down and would not 
have decayed enough to support smoldering combustion. Coarse woody fuel loading is below or 
within the historical range throughout the project area. High severity fire is unlikely because 
downed woody fuels that support prolonged burning are absent. 

5 Years Post-fire:  CWD is starting to accumulate, with 31 percent of the project area above 
acceptable levels of CWD. Approximately 3 percent of the stands are above historical levels but 
acceptable at this point in time. 

20 Years Post-fire:  Accumulation of downed CWD is progressing and it is beginning to exhibit 
decay that would support a longer period of burning. 

At this point in time after the Warm Fire, 56 percent of the area would be above acceptable levels, 
and an additional 42 percent is at high but acceptable levels. High severity fire is possible where 
heavy fuels are continuous. Areas that might have natural conifer regeneration are at risk of 
mortality from fires burning under these conditions. Approximately 4 percent more of the area 
analyzed would be above acceptable levels than in alternative 2. 

40 Years Post-fire:  Accumulation of large woody pieces has peaked and will probably exhibit 
considerable decay. Fifty-two percent of the area would still be considered above acceptable, and 
2 percent would be at high but acceptable levels. Higher severity burning is possible depending 
on extent of soil coverage by large woody pieces. Conifer mortality is likely to be high in these 
areas. Approximately 12 percent more of the area analyzed would be above acceptable levels than 
in alternative 2. 

Table 73.  Alternative 3 - Current, 5, 20 & 40 years post-fire CWD classifications for salvage 
areas by percentage 

CWD Class Current 
5 Years Post-fire 

(2012) 
20 Years Post-fire 

(2027) 
40 Years Post-

fire (2047) 

Above 0% 31% 56% 52% 

High  0% 3% 2% 2% 

Historical <1% 50% 34% 37% 

Below 99.9% 16% 8% 9% 

Total: 100% 100% 100% 100% 

Fuel loadings were determined using FVS-FFE. 
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Resistance to Control 

Current:  The combination of small woody fuels and CWD has not accumulated to the point 
beyond desired levels. Fire hazard is in the low to moderate range throughout the project area. 

5 Years Post-fire:  Just less than half the area has moved into the high category. Approximately 
27 percent is rated as extreme. This is due to approximately two-thirds of the area achieving 
historical CWD levels in combination with high amounts of small woody fuels that are deposited 
at the same time because of salvage activities. 

20 Years Post-fire:  Decomposition of some small woody fuels has offset some of the 
accumulated fuels and is slightly less than at 5 years; however, the increasing amount of CWD 
and fewer acres treated than alternative 2 places 28 percent of the area in the extreme category. 
Decay of smaller fuels and removal of larger fuels due to salvage activity results in 68 percent of 
the area being categorized as low to moderate resistance to control. Both of these numbers are 
slightly higher than alternative 2 and are a direct reflection of fewer acres being treated. 

40 Years Post-fire:  Decay has lowered the loading of CWD somewhat, but has had a substantial 
effect on small woody fuels. Only 8 percent of the area remains extreme, and 3 percent is high. 
The majority of the modeled area (93 percent) has moved into the low to moderate category. 

Much of the proposed treatment areas are on ridgetops that are often used as strategic locations 
for fire line construction during suppression action. Breaking up the fuel continuity in these areas 
provides for locations of lower resistance to control, which can result in smaller overall fire size 
due to higher probability of success in containing the fire. Alternative 3 proposes to treat 5,756 
acres, or 3,358 acres less than alternative 2 and, thus, has a smaller effect on breaking up the fuel 
continuity. 

Table 74.  Alternative 3 - Current, 5, 20 & 40 years post-fire resistance to control ratings by 
percentage in areas proposed for treatment 

Current (2007) 
5 Years Post-fire 

(2012) 
20 Years Post-

fire (2027) 
40 Years Post-fire 

(2047) 
Resistance 
to Control 

Rating Acres Percent Acres Percent Acres Percent Acres Percent

Extreme  0 2,288 27 2,338 28 707 8 

High  0 3,975 47 390 5 213 3 

Low to 
Moderate 

 
100 2,201 26 734 68 7,543 89 

Alternative 4 — Maintain Designated Mexican Spotted Owl Habitat  

Direct, Indirect and Cumulative Effects 

The effects for alternative 4 will be similar to alternative 2 as the treatment prescriptions are the 
same, but the acreage differs. This alternative was developed in response to issues regarding 
salvage logging effects to wildlife and wildlife habitat. It was developed by modifying the 
proposed action to maintain all snags in stands designated Mexican spotted owl critical habitat. 
This alternative includes: salvage logging of fire-killed trees on approximately 5,541 acres 
resulting in removal of approximately 42 MMBF of timber products; planting of ponderosa pine 
on 7,625 acres, and planting of mixed conifers (ponderosa pine and Douglas-fir) on 2,353 acres; 
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lop and scatter would occur on the salvage units and chipping, masticating, or pile burning would 
be conducted on approximately 214 acres of salvage logged areas to protect future regeneration, 
connect stands that contain low fuel loadings and scenic values. Reforestation and fuels 
treatments to protect regeneration and address scenic values are the same as described for the 
proposed action. 

Fuel Loading 

Small Woody Fuels 

Small woody fuels projected under this action include fuels accumulated due to breakage and fall 
down of standing dead woody material, and activity fuels created from harvest operations. 

5 Years Post-fire:  The duff layer would not be well established. Planted conifer seedlings would 
be present, but fuels as a result would be minimal. A limited shrub component on some sites 
would contribute to overall fuel loading. Dead fuel loading is expected to rise substantially from 
the current condition as the slash from treatment activities are deposited on the ground. Small 
woody fuel is above the desired maximum levels; however, overall fuels are not likely to be 
continuous. 

20 Years Post-fire:  The duff layer would not be well established. A limited amount of conifer 
regeneration is possible from existing seed source adjacent to and within the project area. Onsite 
herbs and shrubs would dominate the recovery vegetation. Small woody fuel is above the desired 
maximum levels for all fire regimes, but slightly lower than in alternative 1. 

40 Years Post-fire:  A forest floor of litter and duff would be established to a variable extent 
depending on the density of overstory conifers; however, decay has reduced the loading of 
accumulated small woody fuels. Planted trees would be beginning to exhibit fire resistant 
characteristics. Small woody fuel loading is still above the maximum desired level, but at or 
below levels identified by Brown et al. (2003) when CWD loading is high. At this point, small 
woody fuels are very similar to the levels found in alternative 2. Note all acres are averaged 
across the project area. 

Table 75.  Alternative 4 - Estimated average current, 5, 20 & 40 years post-fire small 
woody fuel loadings by historical fire regime 

<3-Inch Fuels (tons per acre) 

Current (2007) 
5 Years Post-fire 

(2012) 
20 Years Post-fire 

(2027) 
40 Years Post-fire 

(2047) 

4.5 to 5 16 to 21 12 to 17 6 to 9 

Fuel loadings were determined using FVS-FFE and are based on an average of representative stands within each fire 
regime. 

Table 76.  Alternative 4 - Current, 5, 20 & 40 years post-fire CWD classifications for 
salvage areas by percent 

CWD Class Current 
5 Years Post-fire 

(2012) 
20 Years Post-

fire (2027) 
40 Years Post-fire 

(2047) 

Above 0% 1% 4% 5% 

High  0% 25% 45% 38% 

Final Environmental Impact Statement for the Warm Fire Recovery Project 229 



Chapter 3. Affected Environment and Environmental Consequences  

5 Years Post-fire 20 Years Post- 40 Years Post-fire 
CWD Class Current 

(2012) fire (2027) (2047) 

Historical <1% 63% 44% 49% 

Below 99.9% 11% 7% 8% 

Total: 100% 100% 100% 100% 

Fuel loadings were determined using FVS-FFE. 

Coarse Woody Debris Salvage Areas 

Current:  Large woody fuels are just starting to accumulate through fall down and would not 
have decayed enough to support smoldering combustion. Coarse woody fuel loading is below or 
within the historical range throughout the project area. High severity fire is unlikely because 
downed woody fuels that support prolonged burning are absent. 

5 Years Post-fire:  CWD is starting to accumulate, with 25 percent of the area at higher than 
historical levels, but at acceptable levels of CWD. Approximately 1 percent of the stands are 
above acceptable levels at this point in time. 

20 Years Post-fire:  Accumulation of downed CWD is progressing and beginning to exhibit 
decay that would support a longer period of burning. At this point in time after the Warm Fire, 61 
percent of the area would be above acceptable levels, and an additional 1 percent would be at 
high but acceptable levels. High severity fire is possible where heavy fuels are continuous. Areas 
that might have natural conifer regeneration are at risk of mortality from fires burning under these 
conditions. At this point in time, approximately 9 percent more of the area analyzed would be 
above acceptable levels than under alternative 2. 

40 Years Post-fire:  Accumulation of large woody pieces has peaked and will probably exhibit 
considerable decay. Five percent of the area is still considered above acceptable, and 38 percent is 
at high but acceptable levels. Higher severity burning is possible depending on extent of soil 
coverage by large woody pieces. Conifer mortality is likely to be high in areas with high CWD 
ratings. 

Resistance to Control 

Current:  The combination of small woody fuels and CWD has not accumulated to the point 
beyond desired levels. Fire hazard is in the low to moderate range throughout the project area. 

5 Years Post-fire:  Approximately 38 percent of the modeled area has moved into the high 
category, with 23 percent in the extreme category. This means that alternative 4 has 
approximately the same amount of area in the extreme category as alternatives 1 and 2 at year 5. 
At this point in time there is approximately 10 percent more of the area in the extreme category 
than under alternative 1, but places 16 percent less than alternative 2; scale differences between 
the action alternatives are a result of which stands are treated, and the amount of acres treated. 

20 Years Post-fire: Decomposition of some small woody fuels has offset some of the 
accumulated fuels and is less than at 5 years; however, the increasing amount of CWD and fewer 
acres treated than alternatives 2 and 3 places 36 percent of the area in the extreme category. 
Decay of smaller fuels and removal of larger fuels because of salvage activity results in 61 
percent of the area being categorized as low to moderate resistance to control. 
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40 Years Post-fire: Decay would lower the loading of CWD somewhat, but would have a 
substantial effect on small woody fuels. Approximately 11 percent of the area is rated as extreme, 
which is comparable to alternative 1 at 11 percent. An additional 5 percent is rated as high. The 
majority of the modeled area (84 percent) has moved into the low to moderate category. This 
makes this alternative very similar to no action at 40 years. 

Much of the proposed treatment areas are on ridgetops that are often used as strategic locations 
for fire line construction during suppression action. Breaking up the fuel continuity on 5,541 
acres provides for locations of lower resistance to control, which can result in smaller overall fire 
size due to higher probability of success containing the fire. Alternative 4 proposes to treat 215 
acres less than alternative 3 and 3,573 acres less than alternative 2 and, thus, has a smaller effect 
on breaking up the fuel continuity. 

Table 77.  Alternative 4 - Current, 5, 20 & 40 years post-fire resistance to control ratings by 
percentage 

Current (2007) 
5 Years Post-fire 

(2012) 
20 Years Post-fire 

(2027) 
40 Years Post-

fire (2047) 
Resistance 
to Control 

Rating Acres Percent Acres Percent Acres Percent Acres Percent

Extreme  0 2,000 23 3,092 36 941 11 

High  0 3,228 38 224 3 391 5 

Low to Moderate  100 3,293 39 5,194 61 7,191 84 

Cumulative Effects Analysis Area 

For fire/fuels management, the cumulative effects area is limited to the area burned in the 
suppression area. A review of past, present and future activities concluded that:  

 Past timber sale activities are included in the forests data that was used in this analysis 
and, therefore, included in summaries of effects. 

 Given management constraints and forest plan direction, grazing allotments and their 
management have no effect directly or indirectly on forest regeneration or structural stage 
development and, therefore, has no cumulative effect. 

 The condition of past wildfire sites are included in the stand database and was considered 
in analyzing direct, indirect and cumulative effects. 

 Fire suppression activities have no effect on the regenerating forest and are not 
considered in cumulative effects. 

 Burned area emergency response including aerial seeding of grasses for erosion control, 
have no effect on forest regeneration or structural stage development, and were not 
considered in cumulative effects. 

 Noxious weed control has no effect on the overall conditions relating to forest vegetation 
and is not considered. 

 Other past, present and ongoing activities, foreseeable future activities, as listed, are not 
considered to have direct or indirect effects on forest vegetation, and are not considered 
in cumulative effects. 
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 Other foreseeable activities as listed, except the Warm Fire reforestation activities 
planned for the spring of 2008 under a separate decision, have no direct or indirect effect 
on forest vegetation and are not considered. 

The Warm Fire reforestation activities have a direct effect on the project area and are included in 
simulations for analysis of future species and fuel conditions. 

Post-Wildfire Management Action and Potential Fire Behavior/Severity 

The increasing frequency and extent of fires in the Western United States has raised concerns 
over post-fire management actions (Shatford et al. 2007).  

There are several studies concerning the effect post-fire management has on the fuels profile and 
potential fire behavior/severity. The study by Donato and others (2006) explores the changes in 
dead woody fuels due to salvage logging after wildfire. The McIver and Ottmar (2007) study 
evaluated the change due to logging in stand structure and fuels after a typical post-fire logging 
operation, and modeled predictions of potential future reburn severity.  

Thompson et al. (2007) examined a forest landscape in southwest Oregon that burned in 1987 and 
then was subject, in part, to salvage logging and conifer planting before it reburned during the 
2002 Biscuit Fire. They found that areas that burned severely in 1987 tended to reburn at high 
severity in 2002. Areas unaffected by the initial fire tended to burn at the lowest severities in 
2002; areas that were salvage logged and planted after the initial fire burned more severely than 
comparable unmanaged areas. 

Donato and others (2006) studied the initial effects of logging on fuels accumulation within the 
2002 Biscuit Fire. This study found that both fine and coarse wood was higher in the burned and 
logged units than in the unburned or burned units with no logging. 

In a study conducted 2 years after the 1996 Summit Wildfire on the northern end of Malheur 
National Forest in a ponderosa pine dominated area, McIver and Ottmar (2007) found that logged 
units experienced higher amounts of slash fuel (less than 3 inches) compared to the unlogged 
control. Model projections of the fuelbed indicate that the disparity in slash fuel mass between 
fuel reduction and unlogged units would be sustained until about 15 years post-logging. They also 
report that a reburn of moderate intensity occurring during this time would likely kill all young 
trees, even in unlogged units, because of the influence of other components of the fuelbed, such 
as grasses and shrubs. Model projections of large woody fuels (greater than 3 inches) in this study 
indicate that standing structure in all stands would collapse quickly, with the result that unlogged 
stands would contain twofold or threefold greater masses at 25 and 50 years post-logging, leading 
to much higher consumption rates of fuel in the event of a reburn in the same place.  

Consequences of Post-fire Management Actions Discussion 

Shatford et al. (2007) conducted a study considering the return of forest vegetation after 
disturbance and the need for planting. Donato et al. (2006) conducted a study addressing the 
initial effects of salvage logging on natural regeneration. 

Two things that were considered in the Shatford paper as it relates to the WFR project are: 
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1. The study occurred in the Klamath/Siskiyou which are generally brush habitat types and 
have a strong brush response after fire compared to the Kaibab Plateau which generally 
has grass/forb habitat types and a strong aspen regeneration response. Aspen and locust 
are both resprouting in the Warm Fire area; both of the species tend to be more succulent 
than conifers. In general, these species are less flammable and have less crown mass than 
conifers. The responses of these two differing communities are quite different in terms of 
fuels and flammability. In such a case, managers should exercise caution in extrapolating 
the results of this study to the Warm Fire Recovery project area. 

2. In the paper, when referring to natural regeneration it states that “managers must face the 
challenge of long regeneration periods.” In the purpose and need for the WFR project, it 
is stated that the Kaibab National Forest is not willing to tolerate long regeneration 
periods in areas that have a low potential for natural regeneration and where there is a 
reasonable potential of planting success. The paper also states that “managers must be 
able to accommodate high levels of variation across the landscape of a fire.” It is 
recognized that there is going to be high levels of variation across the landscape after the 
Warm Fire due to aspen sprouting, variable and sometimes heavy natural regeneration 
adjacent to existing seed sources, variable planting densities and survival in areas 
identified for planting, and slow (in some cases 100+ years) recolonization of conifers in 
harsher areas with no seed sources. In reference to the Donato study, it is recognized that 
salvage logging after a fire can have a negative affect on natural regeneration. 

While it is difficult to make precise estimates of the extent of natural conifer regeneration after a 
wildfire (see natural regeneration assumptions in the “Methodology” section of the “Vegetation” 
section of this FEIS), the WFR project was designed to decrease the risk of salvage operations 
disturbing natural regeneration by: (1) salvaging only in areas that have a low probability of 
natural regeneration (i.e. salvage operations will occur within high and mixed-high fire mortality 
areas of the project area); (2) limiting the salvage to fire-killed trees without green needles; (3) 
restricting skidders and other fuels treatment equipment to designated skid trails during non-
winter harvest and fuels reduction activities; and (4) using existing skid trails where available, 
and limiting the operation of equipment to a single pass (entry and exit) to any area that is not 
located on a designated skid trail. 

Conclusions Relevant to the Warm Fire Recovery Project 

 Units salvage logged after a wildfire initially experience higher levels of slash fuel (less 
than 3 inches). Modeling suggests that this influx will decrease after about 10 years post-
logging. Breaking up continuous fuelbed through the salvage and associated fuels 
treatments on 5,541 to 9,114 acres will contribute greatly to control abilities, which will 
lessen acres impacted by other reburns. 

 Young vegetation—whether managed or unmanaged—is likely to be at risk of a high 
severity reburn. A reburn of moderate intensity occurring in young, post-fire vegetation 
would likely kill all young trees, even in unlogged units, because of the influence of other 
components of the fuelbed, such as grasses and shrubs.  

 There is an increased potential for root damage from the consumption of coarse woody 
debris from prescribed fires intended to reduce fuels (Monsanto and Agee 2008). 
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Discussion 

Alternatives 2, 3, and 4 similarly would reduce fuels, changing the fuel profile and resulting in 
reduced fire line intensity and severity through fuelbed continuity breakup, as well as reducing 
resistance to control. Although much of the change to each element is incremental, when taken 
together they do result in measurable differences between action and no action. Differences 
between the action alternatives are essentially the number of acres treated. While having more 
acres treated is an advantage, all of the action alternatives result in reduced potential for adverse 
effects, and increase future management options.  

The proposed activities help make the area more suited for future low intensity prescribed fire 
applications; therefore, progress is made toward initiating the restoration of ecological processes 
and allowing more opportunities to help trend the area toward a more natural fire regime. The 
proposed treatment areas are dispersed throughout the project analysis area and are of a sufficient 
size and location to break up fuel continuity, reducing the likelihood of wildfires gaining 
momentum over the landscape. They are also intended to reduce potential fire behavior within the 
units and, thereby, increase the probability that a fire can be contained within them.  

Conditions within the project area would create a problem in the future for both fire suppression 
and prescribed fire operations. Heavy fuel loadings on untreated stands would be largely 
continuous with few natural breaks. The proposed treatments are located along ridgelines and 
roads that provide natural locations for fire lines and future prescribed fire blocks. Salvage 
operations would reduce fuel loading and continuity primarily along ridges with existing road 
systems. From an operational perspective, the reduction in large fuels next to roads (which can 
function as an already constructed fire line) provide easier access by firefighters either during 
wildfire events or while implementing prescribed fire. Due to the strategic location and (located 
mostly near the top of the ridge or along roads) the potential for adverse fire behavior in untreated 
areas to escape control would be reduced. The more ridges with reduced fuel loading and 
continuity throughout the project area would provide for more effective areas for future fire 
management.   

Overall, alternative 2 would have the greatest impact to reduce fire hazard in the project area over 
the long term. Reducing overall fuel loading would increase the likelihood that prescribed fire 
operations in planted and natural regenerated areas can be applied. Alternative 2 would result in 
less fuel loading, making it more feasible to maintain the critical role of fire as an ecosystem 
process. Under this alternative, the indicated fuel loading peaks around 5 to 7 years, and then 
begins to drop off as the removed or treated material is not deposited on the ground due to 
breakage of the standing snags. This material would continue to accumulate under alternative 1, 
and to a lesser extent under alternatives 3 and 4, due to more acres of standing dead that will 
eventually fall. The higher loading at 5 years under the action alternatives is somewhat offset by 
the fact that a duff layer would not be well established, and fine fuels required to carry the fire 
through the woody fuels would not likely be continuous. Overall, the fuel continuity would be 
less under alternative 2 because more acres would be treated. This means that alternative 2 is the 
most advantageous for long-term fire hazard reduction, followed by alternative 3. Resistance to 
control is also less under the action alternatives than under alternative 1. Again, alternative 2 has 
the most reduction, followed by alternative 3 and then 4. 
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Air Quality 

The Warm Fire area is located in a designated Class II Airshed. Grand Canyon National Park is 
directly south of and adjacent to the North Kaibab Ranger District and is designated a Class I 
Airshed. Air quality on the Kaibab Plateau and within the planning area is good to excellent. 

No Action 

Alternative 1 would implement no burning activities, so there would be no smoke from 
intentionally set fires.  

Action Alternatives 

Air quality within the analysis area would be temporarily affected by smoke from slash pile 
burning and dust from road maintenance. The burning seasons determine the most likely success 
of smoke dispersal that reduces negative effects to sensitive receptors. Probability for inversions 
is highest from October through March, which traps smoke resulting in poor visibility and hazy 
conditions. Smoke is also funneled downslope and toward lower elevations, making smoke a 
public irritant.  

Burning would be done only after receiving notification from the Arizona Department of 
Environmental Quality (ADEQ) that burning can proceed. ADEQ is the regulatory agency for air 
quality (including smoke) in Arizona. Federal law restricts emissions of particulate matter. Due to 
the relatively small size of any burning operations and the location of the project, little impact is 
expected from smoke. 

To minimize any potential impacts from smoke, burning would follow direction in an approved 
burn plan. Burn plans prepared by the North Kaibab Ranger District are required to contain a 
smoke management prescription, and predict daytime and nighttime smoke paths for 15 miles 
from the burn site, determine lift heights, and acceptable smoke dispersal directions. Modeling of 
smoke impacts for burns greater than 250 acres per day or greater than 50 acres per day if within 
15 miles of a Class I or smoke sensitive area is required. Authorization for implementation of a 
burn is regulated by the ADEQ who evaluates smoke dispersion.  

ADEQ has also established best management practices (BMPs) for reducing smoke impacts. It is 
desirable to implement as many BMPs as feasible for each burn. The BMPs that will apply to 
reduce the adverse effects of smoke are listed under air quality in chapter 2. 

Air quality within the analysis area would be temporarily affected by smoke from slash pile 
burning and dust from road maintenance. The most likely success of smoke dispersal is 
determined by the burning seasons, reducing negative effects to sensitive receptors. Probability 
for inversions is highest from October through March. 

Typically inversions are common during clear, calm, settled weather when warm air lies above 
the cool air surface layer. This condition traps smoke resulting in poor visibility and hazy 
conditions. Smoke is also funneled downslope and toward lower elevations creating a public 
irritant. Due to the relatively small size of burning operations and the location of the project, little 
impact is expected from smoke. 
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Cumulative Effects  

Air quality within the project area is primarily affected by conditions and situations outside the 
area. The predominant surface and transport winds are from the southwest. Pollutant creation 
such as coal-burning power plants and industrial and vehicle emissions west and/or southwest of 
the area can degrade the air quality in the project area. Similarly, activities that occur in the 
project area can impact air quality to the northeast. Emissions from these sources cause periodic 
degradation of the airshed primarily during long periods of regional high pressure weather 
patterns or heavy regional winds from the south and southwest, which add dust to the atmosphere. 
Other air degradation occurs on a temporary basis when fires occur in the area or region. During 
the Warm Fire, most of the generated smoke dispersed 50 to 150 miles to the northeast of the fire. 
California fires occurring during the same period influenced the project area and Grand Canyon 
National Park. 

Because most burning in northern Arizona occurs in the fall, short-term cumulative impacts from 
simultaneous ignitions from other projects could occur. ADEQ tracks which agencies and other 
parties are proposing to burn fuels, and it limits the accumulation of smoke by refusing approval 
of applications for burning that exceed the predicted potential of the atmosphere to disperse the 
smoke. 

Economic Efficiency 
Introduction 

Recovery of some of the economic value of burned timber could occur before all commercial 
value of the wood is lost to deterioration. Jobs supported from the sale of salvage material could 
provide positive benefits to the local community. Salvage harvest would also help reduce the 
costs associated with meeting desired fuel conditions in portions of the burned area through 
removal of some of the large fuels. Revenues from the sale of wood products could also be 
applied to defray some of the costs of needed fire restoration work, such as reforestation. 

Methodology 

Jobs and Income 

Estimates of the economic contribution of forest programs and activities were developed through 
the use of IMPLAN, using data for 2004. IMPLAN is an economic modeling program originally 
developed by the Forest Service in cooperation with the Federal Emergency Management Agency 
and the Bureau of Land Management. IMPLAN has since been privatized and is now provided by 
Minnesota IMPLAN Group (MIG). IMPLAN utilizes a database of basic economic statistics 
constructed by MIG. Information for this database was obtained from major government sources 
such as the Bureau of Economic Analysis, County Business Patterns, REIS, Bureau of Labor 
Statistics, U.S. Census, etc., and converted to a consistent format using widely accepted 
methodologies. 

To estimate job and labor income impacts of current Forest Service activities, an IMPLAN model 
was used to estimate “response coefficients,” or rates of economic activity for the following 
project related activities: 

 Timber:  Economic activity per thousand cubic feet of stumpage flowing through 
logging companies and sawmills. 
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 Restoration and Stewardship Activities (planting and mastication):  Economic 
activity per acre of treatment flowing into the local economy. 

 Payments to States:  Returns to counties under the “Secure Rural Schools Act” can 
foster significant economic activity at the local level. This response coefficient is a 
prediction of the local economic activity per million dollars returned to the counties. 

 Forest Service salary and non-salary expenditures:  Economic activity per million 
dollars of wages (disposable income spent locally by Forest Service employees, and 
economic activity per million dollars spent locally on materials, contracts, and services 
by the Forest Service). 

These response coefficients, as well as baseline economic data, were exported from IMPLAN 
models and read into “FEAST,” a spreadsheet designed to pair IMPLAN response coefficients 
with resource data to generate an economic contribution report. The following data was used in 
“FEAST” to generate an estimate of the forest’s economic contribution to the local economy. 

 Timber: 

o Direct effects response coefficients came from Timber Mill Survey from Chuck 
Keegan at the University of Montana (Direct jobs and income per thousand cubic feet 
of stumpage harvested) (Keegan 2003). 

o Indirect and induced employment and income effects came from the IMPLAN model. 

 Planting and Mastication Activities: 

o Average costs per acre were obtained from the forest (Drury, J.; personal 
communication, 2007; USDA Forest Service 2006c). 

o Indirect and induced employment and income effects came from the Minnesota 
IMPLAN model (IMPLAN 2007). 

 Forest Service salary and non-salary expenditures: 

o Budget expenditure data was obtained from the USDA National Finance Center 
(USDA Forest Service 2006d). 

o The data was split into salary and non-salary expenditures. 

 Non-salary information was bridged to IMPLAN economic sectors. 

 Estimated salary expenditures were converted to disposable income. 

Financial Efficiency 

Present net value is defined as the value of discounted benefits (or revenues) minus discounted 
costs. A present net value analysis includes all outputs to which monetary values are assigned. In 
deriving PNV figures, costs are subtracted from benefits to yield a net value. “Future values” (i.e., 
benefits received in the future) are discounted using an appropriate discount rate to obtain a 
“present value.” The present net value of a given alternative is the discounted sum of all benefits 
minus the sum of all costs associated with that alternative. Present net value estimates attempt to 
condense a large amount of information into a single value. This value must be used with caution. 
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Affected Environment  

The economic and social aspects analyzed include cost efficiency and potential job and income 
impacts to the local economy. In addition to these aspects, some nonquantified values and costs 
are evaluated.  

The region is sparsely populated and is separated from the remainder of Arizona by the Grand 
Canyon and Colorado River. The analysis area considered for economic effects is all of Kane, 
Washington, and Garfield Counties in Utah, and the zip code areas for Fredonia and Marble 
Canyon within Coconino County, and Colorado City within Mohave County, Arizona. This region 
was chosen in order to examine a contiguous, functional economic area. The closest mill for 
processing of harvested wood products is located within Garfield County, Utah. The closest full-
service communities to the analysis area are Kanab and St. George, Utah, within Kane and 
Washington Counties. 

Industry capacity in the working circle around the Kaibab Plateau has diminished significantly 
compared to 20 years ago when there was a larger sawmill in Fredonia, and several elsewhere in 
southern Utah. Currently there is a small and diverse wood products manufacturing facility 
operating in Fredonia, Arizona, as well as sawmills operating in Panguitch and Escalante, Utah. 
The mill in Fredonia processes lumber, shavings for livestock bedding, and other products. 
Additional small businesses exist in the working circle such as log home construction facilities 
and commercial firewood businesses. The working circle can also be expanded using rail and 
trucking. 

Management Direction 

The Forest and Rangeland Renewable Resources Planning Act of 1974, as amended (88 Stat. 476; 
16 U.S.C. 1600-1614) states that harvesting systems should not be selected primarily because 
they will give the greatest dollar return or the greatest unit output of timber.  

The forest plan identifies appropriate uses and management practices by designation of GAs. The 
majority of the Warm Fire Recovery project falls within GA 13 (36,041 acres), with a lesser 
amount in GA 16 (3,069 acres). There is an existing memorandum of understanding (MOU 04-
MU-11046000-060) between the USDA Forest Service, Southwestern and Intermountain 
Regions, and the State of Utah for building “the capacity to accomplish restoration projects” and 
encouraging “local employment in order to benefit the management of the national forests and 
communities of the Central Colorado Plateau and Great Basin.” 

Thousands of acres of suitable timber land burned in the Warm Fire area are now occupied by 
dead and dying trees. The “Kaibab National Forest Land and Resource Management Plan” 
includes the goal to “manage suitable timberland to provide a sustained level of timber outputs to 
support local dependent industries.” The Kaibab forest plan includes a guideline for GA 13 to 
“salvage stands, or parts thereof, that are severely damaged by dwarf mistletoe, insects, fires, or 
windthrow.” 

There are no forest plan thresholds for economic consideration. 
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Jobs and Income 

An analysis of IMPLAN data for the project area for 2006 provides an estimate of 73,512 jobs 
within the local economy (IMPLAN 2007). The breakdown by industry is displayed in table 78. 
The sectors presented in the table are aggregated totals to simplify the display, and within each 
sector listed are a number of smaller industries. The sectors containing wood products processing 
and forest restoration industries are agriculture, forestry, fish and hunting and manufacturing. 
Table 78 has been updated. Wood products processing and forest restoration industries are 
estimated to support approximately 1 percent of area employment, or approximately 569 jobs. 
Employment estimates include all full-time, part-time, and intermittent jobs (IMPLAN 2007). 

Estimated labor income in 2006 was $2,420 million (IMPLAN 2007). Labor income by industry 
is also displayed in table 78. Labor income for wood products processing and forest restoration 
represents less than 1 percent of labor income, or $14 million within the analysis area (IMPLAN 
2007).  

Table 78.  Analysis area employment and labor income by industry (IMPLAN 2007) 

Employment Labor Income 
Sector 

Jobs Percentage
Million 
Dollars 

Percentage

Agriculture, Forestry, Fish, and Hunting 1,004 1.4% $7 0.3% 

Mining 189 0.3% $11 0.4% 

Utilities 151 0.2% $12 0.5% 

Construction 10,548 14.3% $418 17.3% 

Manufacturing 3,315 4.5% $136 5.6% 

Wood Products Processing and Forest Restoration 569 0.8% $14 0.6% 

Wholesale Trade 1,372 1.9% $56 2.3% 

Transportation and Warehousing 2,922 4.0% $127 5.2% 

Retail Trade 9,517 12.9% $266 11.0% 

Information 1,057 1.4% $41 1.7% 

Finance and Insurance 3,341 4.5% $104 4.3% 

Real Estate and Rental 3,555 4.8% $65 2.7% 

Professional, Scientific and Technical Services 3,086 4.2% $128 5.3% 

Management of Companies 124 0.2% $3 0.1% 

Administrative and Waste Services 2,623 3.6% $58 2.4% 

Educational Services 730 1.0% $8 0.3% 

Health and Social Services 8,130 11.1% $306 12.6% 

Arts, Entertainment, and Recreation 1,823 2.5% $32 1.3% 

Accommodation and Food Services 7,440 10.1% $130 5.4% 

Other Services 3,839 5.2% $136 5.6% 

Government and non-NAICs 8,176 11.1% $363 15.0% 

Total 73,512 100.0% $2,420 100.0% 
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However, table 78 does not represent an accurate reflection of each segment’s total effect on the 
economy. It does not display all of the impacts that ripple through the economy as a result of a 
given sector’s existence and level of production. In addition to direct impacts, each sector 
produces indirect and induced effects, in varying degrees, depending on the spending patterns 
within each industry. A sector’s total economic impact is made up of its direct, indirect and 
induced effects, as well as other factors. 

In response to the demand for goods and services, a sector such as “Timber” responds by 
producing an appropriate level of output to meet the demand. The output produced and the 
employment required to produce that level of output are the direct effects of that sector on the 
economy. In order to produce the output included in the direct effects, the timber sector must 
purchase supplies and services from other industries. The output and employment stimulated in 
other sectors by these purchases are the indirect effects of the timber sector. In addition to the 
direct and indirect effects, induced effects represent the output and employment stimulated 
throughout the local economy as a result of the expenditure of new household income generated 
by direct and indirect employment. 

Another factor considered when estimating economic impacts of various sectors is commonly 
referred to as leakage. Part of the monies spent by businesses and individuals is spent within the 
local economy, while a portion of those monies is spent outside the local economy.  

The money expended outside the local economy is referred to as leakage and occurs when goods 
or services are imported from outside the local area, with the result that the money used to 
purchase these items is spent outside the local economy. By the same token, economic activity is 
introduced when good or services are exported to those from outside the area, thereby introducing 
new money into the local economy. 

IMPLAN attempts to estimate these complex economic relationships in order to approximate the 
effect on each sector on the economy as a whole. Multipliers are developed as a means to 
estimate the change in direct, indirect, and induced effects as a result of an adjustment in the level 
of final demand for the goods or services provided by a given sector of the economy. These 
multipliers also take into account the effects of leakage (imports) and exports. Some sectors may 
have a large multiplier, while others may have a very small one. The size of a sector’s multiplier, 
however, is not a direct indicator of the significance of its economic impact. 

Economic Analysis 

The indicators for economics are:  

 Jobs 

 Labor Income 

 Present Net Value 

 Benefit Cost Ratio 

The no action (alternative 1) and three action alternatives (alternatives 2, 3, and 4) were analyzed 
in detail for the Warm Fire Recovery project.  

Additional alternatives were considered, but eliminated from detailed analysis when determined 
they would not meet forest plan direction or the project purpose and need. 
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Jobs and Income 

Employment and labor income opportunities potentially supported under the alternatives are 
displayed in table 79 based on the gross material removed from the project area. Impacts are 
shown as though they all occur in 1 year; in actuality, they would occur over the life of the 
project, approximately 7 years. These effects include direct, indirect, and induced impacts. The 
employment estimate includes full-time, part-time, and intermittent jobs. The projected effects 
represent the jobs potentially supported by implementation of each alternative; they do not 
necessarily represent new jobs introduced into the local economy. 

The estimated job impacts by industry are displayed in table 80. Estimated labor income impacts 
are displayed in table 81. 

Table 79.  Estimated direct, indirect, and induced job and income 
impacts by alternative (IMPLAN 2007) 

Alternative 
Number of Jobs 

Supported* 
Income 

(in thousands) 

Alternative 1 (No Action) 0 $0.0 

Alternative 2 1,402 $39,378.6 

Alternative 3 1,004 $28,065.6 

Alternative 4 801 $22,601.5 

* Includes full-time, part-time, and intermittent jobs. 

Table 80.  Estimated employment supported over the life of the project by alternative 
(IMPLAN 2007) 

Employment (Number of Jobs*) 
Sector 

Alt. 1 Alt. 2 Alt. 3 Alt. 4 

Agriculture 0 490 350 279 

Mining 0 0 0 0 

Utilities 0 3 2 2 

Construction 0 7 5 4 

Manufacturing 0 475 342 270 

Wholesale Trade 0 42 30 24 

Transportation and Warehousing 0 46 33 26 

Retail Trade 0 52 37 30 

Information 0 7 5 4 

Finance and Insurance 0 43 30 24 

Real Estate and Rental and Leasing 0 28 20 16 

Professional, Scientific, and Technical Services 0 34 24 19 

Management of Companies 0 2 2 1 

Admin., Waste Mgmt. and Removal Services 0 18 13 10 

Educational Services 0 5 3 3 
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Employment (Number of Jobs*) 
Sector 

Alt. 1 Alt. 2 Alt. 3 Alt. 4 

Health Care and Social Assistance 0 52 37 30 

Arts, Entertainment, and Recreation 0 10 7 6 

Accommodation and Food Services 0 44 32 25 

Other Services 0 35 25 20 

Government 0 11 8 7 

Total 0 1,402 1,004 801 

* Includes all full-time, part-time, and intermittent jobs over the life of the project 

 

Table 81.  Estimated labor income by industry over the life of the project (IMPLAN 2007) 

Labor Income (in thousands) 
Sector 

Alt. 1 Alt. 2 Alt. 3 Alt. 4 

Agriculture $0.0 $9,712.5 $6,944.0 $5,534.2

Mining $0.0 $82.3 $59.0 $46.8

Utilities $0.0 $299.3 $214.6 $170.6

Construction $0.0 $294.6 $207.5 $173.9

Manufacturing $0.0 $10,819.2 $7,779.8 $6,144.8

Wholesale Trade $0.0 $2,036.1 $1,461.8 $1,159.3

Transportation and Warehousing $0.0 $2,800.0 $2,010.5 $1,593.7

Retail Trade $0.0 $1,555.6 $1,107.4 $894.4

Information $0.0 $343.2 $245.3 $196.5

Finance and Insurance $0.0 $1,678.1 $1,202.3 $957.7

Real Estate and Rental and Leasing $0.0 $601.6 $429.9 $344.4

Professional, Scientific, and Technical Services $0.0 $1,557.7 $1,114.1 $893.9

Management of Companies $0.0 $68.1 $48.9 $38.8

Admin., Waste Mgmt. & Removal Services $0.0 $471.9 $337.6 $269.9

Educational Services $0.0 $59.7 $42.6 $34.2

Health Care and Social Assistance $0.0 $2,191.3 $1,560.8 $1,258.6

Arts, Entertainment, and Recreation $0.0 $195.5 $139.6 $112.2

Accommodation and Food Services $0.0 $877.5 $626.6 $502.7

Other Services $0.0 $1,181.6 $845.7 $675.0

Government $0.0 $2,552.8 $1,687.7 $1,600.0

Total $0.0 $39,378.6 $28,065.6 $22,601.5
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Cumulative Effects 

Tourism is the main industry in the area with destinations including the North Rim of the Grand 
Canyon, Grand Staircase-Escalante National Monument, as well as Zion National Park. Tourism 
related industries (e.g., lodging, restaurants, shops, tours) have increased in the area with active 
construction of additional lodging. If non-local employment occurs (e.g., through contracting), 
there would be a temporary increase to the local community industries. The jobs and income for 
outfitter guides may be enhanced by the ongoing hazard tree removal project that is clearing the 
Arizona Trail and main Forest Service roads in the Warm Fire area. This project would further 
contribute to restoration of the area, which is anticipated to have a beneficial effect on area jobs 
and income. 

Financial Efficiency 

Financial efficiency (present net value) examines revenue and cost implications from the 
perspective of the Forest Service. It could also be said that this is the perspective of the taxpayer. 
Only those revenues and costs recorded in financial records are included in this analysis. 

When considering quantitative issues, financial efficiency analysis offers a consistent measure in 
dollars for comparison of alternatives. This type of analysis does not account for non-market 
benefits, opportunity costs, individual values, or other values, benefits and costs that are not 
easily quantifiable. This is not to imply that such values are not significant or important, but to 
recognize that non-market values are difficult to represent with appropriate dollar figures. The 
values that are not included in this part of the analysis are often the center of disagreements and 
interest people have in forest resource projects. Therefore, present net value should not be viewed 
as a complete answer, but as one tool the decision maker may use to gain information about 
resources, alternatives, and tradeoffs between costs and benefits. 

Benefits 

Timber Volumes 

Timber volumes per acre were calculated by the logging specialist based on removal of dead trees 
greater than 14 inches in diameter. Volumes were calculated on an average volume per acre by 
forest type since product value varies by forest type. The 14-inch diameter was used as the 
interdisciplinary team acknowledged the potential for defect prior to implementation. The intent 
of this analysis was to offer a consistent and reasonable comparison of costs, benefits, and cash 
flows, based on past experience. The volumes were estimated for salvage under the action 
alternatives using available district stand information. Commercial value of fire-killed trees 
decreases over time as insects and decay affect the wood and have been revised since the release 
of the DEIS to acknowledge estimated defect losses. Over time, more of the outside portions of 
the logs are trimmed at the processing plant and not usable for dimensional lumber.  

Table 82.  Commercial volume by alternative* 

Product Alternative 2 Alternative 3 Alternative 4 

Mixed conifer** sawtimber 22,112 CCF 17,343 CCF 6,067 CCF 

Ponderosa pine sawtimber 49,217 CCF 36,186 CCF 38,875 CCF 

*Commercial volumes have been adjusted to reflect estimated defect.  ** Includes white fir, Douglas-fir and 
Engelmann spruce. 
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Timber Values 

Timber values used in this analysis were based on the Region 3 T.E.A. Appraisal Bulletin No. 04 
for calendar year 2008 (USDA Forest Service 2008b), and were used by each product group. 

Table 83.  R3 base rate for timber values by species and 
product category 

Product Value per Unit 

Mixed conifers* $6.00 per CCF 

Ponderosa pine pulp  $10.00 per CCF 

*Includes white fir, Douglas-fir and Engelmann spruce. 

Costs 

Costs and benefit values were derived from local realized costs, Region 3 TIM and FACTS data 
and the R3 T.E.A. Appraisal Bulletin No. 04 for calendar year 2008. Information on the values 
used for this analysis is located in appendix A of the economic and social report. 

Analysis 

The scope of this incremental analysis was limited to consistent general comparisons. A financial 
efficiency analysis was completed using the Forest Service Quick-Silver Program (USDA Forest 
Service 2003). The analysis included the incremental benefits and costs for which the Forest 
Service has values. The benefits and costs are those directly associated with this project. 

Other non-market benefits may be realized under the different alternatives, but quantitative 
differences and monetary values are not available for this analysis (e.g., temporary changes in 
recreational use, changes to visual appearance of reforested areas, reforestation rate to conifers in 
areas lacking adequate conifer seed sources). This analysis assumes non-market values would not 
be adversely impacted measurably over the analysis period. Given local use and past experience, 
this is a reasonable assumption. Recreation in the project area is mainly hunting, riding, hiking, 
and sightseeing. The activities proposed in this project have occurred in other areas on the district 
that experienced wildfires and have not resulted in specific concerns regarding non-market losses 
in the past. 

Economic costs are those incurred by the forest for items such as planting, reforestation surveys 
and road work costs. The cost of the environmental analysis is viewed as a fixed sunk cost. This 
cost would be the same across all alternatives and it is difficult to obtain an accurate estimate of 
the final cost. Since this analysis is an incremental analysis of the economic efficiency of 
implementation of the project, these costs were not included. Ten years was used as the analysis 
period since that is the estimated timeframe of activities to be completed (e.g., third year 
regeneration surveys after planting). 

All action alternatives would result in a below-cost timber sale; some wood products would be 
supplied to a variety of users if the sale was purchased. Reforestation efforts may be 
accomplished with Knutson-Vandenberg (K-V) funds generated by the salvage sale, if stumpage 
prices were higher than estimated. The economic values are displayed in table 84 as present net 
value in 2006 dollars for all project actions. Economic values are also displayed when 
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considering only those actions related to the timber salvage operations (e.g., without reforestation 
planting) (see project record for the Quick-Silver program output information).  

Table 84.  Economic consequences for all project activities and timber salvage operations 
Only 

Perspective 
Alt. 1 

(No Action) 
Alt. 2 Alt. 3 Alt. 4 

Values for All Proposed Project Activities 

Present Net Value 0 -$2,021,756 -$1,530,732 -$1,571,098 

Present Value Benefits 0 $589,256 $439,383 $400,938 

Present Value Costs 0 $2,611,011 $1,970,115 $1,972,036 

Benefit/Cost Ratio 0 0.23 .22 0.20 

Values Related to Timber Salvage Operations Only 

Present Net Value 0 -$992,108 -$559,332 -$560,589 

Present Value Benefits 0 $589,256 $439,383 $400,938 

Present Value Costs 0 -$1,581,364 -$998,715 -$961,527 

Benefit/Cost Ratio 0 0.37 0.44 0.42 

Summary of Effects 

All action alternatives support the memorandum of understanding (MOU 04-MU-11046000-060) 
between the USDA Forest Service, Southwestern and Intermountain Regions, and the State of 
Utah by building “the capacity to accomplish restoration projects” and encouraging “local 
employment in order to benefit the management of the national forests and communities of the 
Central Colorado Plateau and Great Basin.” Alternative 2 provides the highest level of support. 
Alternatives 3 and 4 support the memorandum of understanding to a lesser extent than alternative 
2 due to less volume removed. 

All action alternatives also support the goal of the Kaibab forest plan to “manage suitable 
timberland to provide a sustained level of timber outputs to support local dependent industries.” 
Alternative 2 provides the highest level of support, followed by alternatives 3 and 4. 

Although negative, alternative 3 provides the highest present net value among the action 
alternatives at -$559,332, followed by alternatives 4 and 2 when considering the salvage values. 
Alternative 3 limits operations on soils rated with severe erosion hazard to winter conditions, 
whereas operating in the winter is an option under alternatives 2 and 4. There could be additional 
value loss if access into the stands is delayed due to unfavorable winter conditions (e.g., too much 
snow making plowing infeasible or too dry). Net public benefit is an important concept in the 
current regulations for carrying forest management activities (benefits minus all the associated 
Forest Service inputs and negative effects (costs), whether they can be quantitatively valued or 
not). Thus, net public benefits, conceptually are the sum of this economic analysis plus the net 
value of non-priced outputs and costs. It is not the result of economic analysis alone. Many 
relevant factors cannot be quantified or expressed in monetary terms. The Agency endeavors to 
maximize net public benefit through public participation in the planning process. The Agency’s 
primary mechanism for achieving the maximum net public benefit is to seek public input, analyze 
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effects relative to the issues and concerns identified, and then ultimately design alternatives and 
mitigation measures to achieve the desired condition while minimizing adverse effects. This 
economic analysis is but one element of that process and must be considered together with the 
analyses of other resources. 

Social 
Environmental Justice 

Affected Environment 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations, requires Federal agencies to identify and address 
disproportionately high and adverse human health or environmental effects of its programs, 
policies, and activities on minority and low income populations. CEQ guidance for the 
consideration of environmental justice provides the following definition: 

“Minority population: Minority populations should be identified where either:  (a) the 
minority population of the affected area exceeds 50 percent or (b) the minority population 
percentage of the affected area is meaningfully greater than the minority population 
percentage in the general population or other appropriate unit of geographic analysis…” 
(CEQ 1997). 

Table 85 displays the racial/ethnic composition of the analysis area population by percent. Census 
Bureau statistics cited suggest that none of the counties in the analysis area have populations that 
meet either environmental justice population criterion. Table 86 displays the poverty levels within 
the analysis area by county. 

Table 85.  Racial/ethnic composition of county and state populations by percentage, 2000 
Census 

Race/ 
Ethnicity 

Coconino 
County, AZ 

Mohave 
County, 

AZ 

Kane 
County, 

UT 

Washington 
County, UT

Garfield 
County, 

UT 
Arizona Utah 

American 
Indian or 
Alaska Native 

28.51% 2.41% 1.55% 1.47% 1.84% 4.99% 1.33%

Asian or 
Pacific Islander 

0.88% 0.78% 0.26% 0.87% 0.40% 1.93% 2.34%

African 
American or 
Black 

1.04% 0.54% 0.03% 0.21% 0.17% 3.10% 0.79%

Multiple Races 6.49% 6.13% 2.15% 3.88% 2.64% 14.49% 6.30%

White 63.09% 90.06% 96.00% 93.57% 94.95% 75.50% 89.24%

Non-white 36.91% 9.94% 4.00% 6.43% 5.05% 24.5% 10.78%

Hispanic 10.94% 11.08% 2.32% 5.23% 2.87% 25.25% 9.03%

Source: University of Arizona School of Natural Resources. 2005 and U.S. Census 2000a and 2000b.  
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Table 86.  Poverty levels by county, 2000 Census 

Location Percent Below Poverty Level 

Arizona 13.9% 

Utah 9.4% 

Coconino County, AZ 18.2% 

Mohave County, AZ 13.8% 

Kane County, UT 7.9% 

Washington County, UT 11.2% 

Garfield County, UT 8.1% 

Source: U.S. Census 2000c. 

Effects Analysis 

All Federal actions are required by Executive Order 12898 to address questions of equity and 
fairness in resource decisionmaking. The immediate populations were considered for this 
analysis. Alternatives were reviewed to determine whether proposed actions would 
disproportionately impact minority or low income populations. 

The alternatives do not differ from one another in their effects on minorities, Native Americans, 
women, or the civil liberties of any American citizen. Any significant cultural properties 
identified by Native American groups will be protected. There is no indication that the Warm Fire 
Recovery project would adversely or disproportionately affect American Indians, other racial 
minorities, or low income groups. 

The action alternatives may provide additional job opportunities in the analysis area economy.  

The district would offer salvaged timber for bid, and the salvaging and wood processing could 
create economic and job-related opportunities potentially benefiting low income populations. The 
indirect and induced effects of salvaging and processing wood products would stimulate labor 
and income throughout the local and regional economy. Even wood processed at locations far 
from Fredonia, Arizona, and Kanab, Utah, could be expected to provide jobs and stimulus to the 
local economy, such as the purchase of food and fuel, and the possibility that the work might be 
subcontracted to a local operator. 

Visual, Recreation and Roadless Resources 
Introduction 

The purpose and need of this project is not driven by the recreation and scenery resources; 
however, both resources exist within the project units and can be affected by implementation of 
any of the alternatives. This section summarizes describes the visual and recreation resources 
within the project area. More detailed information, definitions and maps pertaining to recreation 
and scenic resources are available in the specialist report in the project file, including maps of the 
scenic integrity objectives (SIOs).  
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Management Direction 

Management direction for visual and recreation resources is derived from the “Kaibab National 
Forest Land and Resource Management Plan.” In addition, standards and guidelines taken from 
the “Kaibab National Forest Recreation Opportunity Spectrum and Scenery Guidebook” apply. 

There will be specific design features applied to proposed management activities when necessary 
to achieve the SIO and the ROS class for both the recreation and visual/scenery resources for this 
project. 

The Recreation Opportunity Spectrum class (ROS class) for the entire Warm Fire project area is 
Roaded Natural. The scenery scenic integrity objectives (SIOs) are both High (SIO 2) (Retention) 
and Moderate (SIO 3) (Partial Retention). The guidebook suggests that Roaded Natural is 
compatible with both SIO 2 (Norm in all sensitive foregrounds) and SIO 3 (Norm in all but 
sensitive foregrounds and recreation sites) objectives (see “Guidebook,” page 9). 

More detailed information regarding management direction for visual and recreation resources in 
the Warm Fire Recovery project area is available in the visual and recreation specialist’s report 
located in the project record and available upon request from the Kaibab National Forest. 

Affected Environment 

Background Information 

In preparation for forest management planning, the Southwestern Region of the Forest Service 
contracted with the Nature Conservancy to produce a series of ecological assessments. The 
purpose of these assessments was to provide continuity among the forests in use of terminology, 
basis for analysis, and use of the best science. The assessments began with Bailey's ecoregions. 

This project lies within the Colorado Plateau Ecoregion (page 7, “Colorado Plateau Ecoregion 
Assessment”). There are five ecological zones within the Colorado Plateau: Alpine, Subalpine, 
Upper Montane, Lower Montane-Plateau, and Canyon-Desert zones. The occurrence of these 
zones results from a combination of elevation, latitude, slope, exposure and rock type, which 
influence precipitation and natural disturbance processes. 

A detailed report describing the landscape character types of the Southwestern Region was 
developed a number of years ago to provide context for visual quality mapping. These 
descriptions are useful as they describe the landscape in terms of the elements of visual quality 
and scenery management: landform, waterform, vegetation. The cultural characteristics were not 
included in this report (scenery management added this component) and need to be added as 
supplemental materials when human manipulation of the landscape is considered. 

The project area falls within the broader Grand Canyon Landscape Character Type and within the 
subtype Plateau. It is an area of desert and forested plateaus bisected by a deep rugged canyon. 
North of the Grand Canyon are a series of north-south trending plateaus that stairstep up from the 
west to east approximately 1,000 feet for each plateau. The easternmost plateaus attain an 
elevation of over 9,000 feet. The overall topography is gentle rolling elevations from 6,500 to 
7,000 feet. Sagebrush, plains grass, and pinyon-juniper woodland dominate the plateaus although 
the Coconino and Kaibab Plateaus have coniferous forests. On the Coconino Plateau the 
coniferous forest is primarily montane conifer while on the Kaibab Plateau it is about half 
montane conifer and half subalpine conifer. 
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Mountain meadow grassland and aspen are common to parts of the Kaibab Plateau. Stringers of 
riparian deciduous forest and woodland are common along watercourses. The plateaus are 
generally drained by broad, dry washes that deepen into small canyons as they empty into the 
Grand Canyon. The Colorado River is the only perennial watercourse in the area. The higher 
plateaus have seasonally flooded basins or flats, fresh meadows, fresh marshes and bogs. 

Upon adoption of a plan, the landscape character type description becomes a goal for the scenery 
resource, and the scenic integrity levels become scenic integrity objectives (SIOs) (page 8, 
Summary, Landscape Aesthetics, “A Handbook for Scenery Management”). The ROS class is the 
objective for recreation and can be found in map 4 of the recreation and scenic resources report 
available in the project record. 

Scenic Integrity Objectives and Recreation Opportunity Spectrum 

The desired condition for recreation and scenery in the pinyon-juniper and ponderosa pine 
vegetation types is to have these forests be within their historic range of variation including 
density of trees, presence of understory shrubs and forbs, and fire frequency. Multiple use and fire 
may be integrated as part of a healthy ecosystem (USDA Forest Service 2007c). 

Scenery management will be compatible with the Scenery Management System scenic integrity 
objective. The entire project area falls within the scenic integrity objectives of High and 
Moderate. High scenic integrity refers to landscapes where the valued landscape character 
“appears” intact. Deviations may be present but must repeat the form, line, color, texture and 
pattern common to the landscape so completely and at such scale that they are not evident. 
Moderate scenic integrity refers to landscapes where the valued landscape character “appears 
slightly altered.” Noticeable deviations must remain visually subordinate to the landscape 
character being viewed. 

The forest guidebook and the ROS 1986 book calls for recreation management to be compatible 
with the Recreation Opportunity Spectrum objective of the area. The ROS class for the entire 
project area is Roaded Natural. The components of Roaded Natural are based upon the experience 
opportunities provided by the physical, social, and managerial settings of the land and the 
recreation activities which occur in those settings (ROS Book 1986, page II-13). The physical 
criteria include remoteness, size, and evidence of human alteration (ROS Book 1986, page IV-2). 
The remoteness criteria and the size criteria will not be affected by the alternatives presented in 
this project. However, the evidence of human alternation criteria could be affected. Therefore, the 
portion of the desired condition of the Roaded Natural objective that will be focused on is the 
evidence of human alternation. The definition of the natural setting criteria which is used to 
define the evidence of human alternation follows. The setting characterization for Roaded Natural 
is described as: “Area is characterized by natural appearing environments with moderate 
evidences of the sights and sounds of man. Such evidence usually harmonizes with the natural 
environment. Interaction between users may be low to moderate, but with evidence of other users 
prevalent. Resource modification and utilization practices are evident, but harmonize with natural 
environment. Conventional motorized use is provided for in construction standards and design 
facilities” (ROS Book 1986, pg. II-32). 

In addition to these requirements, the desired condition of the project area is to maintain a historic 
and natural appearing landscape, and to preserve landscape views from the scenic byways and use 
areas over time.  
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Existing Condition 

High burn severity as it pertains to recreation and scenery resources, and defined by the Warm 
Post-fire Assessment is where “…a large majority of the trees were killed with entire tree 
canopies totally consumed by intense heat and fire. Foliage, litter, and duff were completely 
consumed, and coarse, downed woody debris was deeply charred or totally consumed” (USDA 
Forest Service 2007c). 

Moderate burn severity is defined as “the surface litter layer was consumed and the duff layer was 
deeply charred by the fire. Much of this ash has moved offsite due to wind and water. Small 
woody debris is mostly consumed; larger logs remain but are charred. Vegetative ground cover is 
patchy and not continuous. Much of the tree canopy remains; however, it was scorched, turning 
the needles brown. These needles will eventually fall to the soil’s surface, providing immediate 
mulch and initiating the slow recovery process of re-establishing vegetative ground cover” 
(USDA Forest Service 2007c).  

Low burn severity is defined as “there is light ground char where the litter was scorched, charred, 
or partially consumed. The duff is largely intact, although it may be charred on the surface. 
Woody debris accumulations are partially scorched or charred. Vegetative ground cover remains 
intact and is adequate to protect soils from accelerated soil erosion” (USDA Forest Service 
2007c). 

In forested areas, much of the tree overstory is green with some scorch at the base of the trees and 
in the lower branches. Most of the trees survived; however, there are pockets of seedlings and 
saplings that were killed or consumed. Many of the shrubs, forbs and grasses were burned under 
conditions that could be described as a “cool” burn. In these cases, much of this vegetation 
survived (USDA Forest Service 2007c). 

The scenery resources in the area are Arizona State Scenic Road Highway 67 and the Three Lakes 
Historic Sites area. In addition, the following forest roads are within the project area and are 
important because they lead from State Highway 67 to a travel way or a use area (i.e. a trail or 
dispersed camping area): 221, 462, 282, 429, 224, 225, 205 (from Highway 67 to 224 (Great 
Western Trail)), 284 and 217. These form the primary travel ways or use areas (Landscape 
Aesthetics page 4-8, Landscape Visibility). 

Areas of scenic interest that surround the proposed project area include Highway 89A, which 
leads to Highway 67. The route on Highway 89A from Bitter Springs to Fredonia is called the 
“Fredonia-Vermilion Cliffs Scenic Road” (USDA Forest Service 2007c). Highway 67 to Grand 
Canyon National Park North Rim has been designated as the “Kaibab Plateau-North Rim 
Parkway.” It is a national scenic byway and a national forest scenic byway. The Jacob Lake area 
is found at the junction of Highways 89A and 67 and is the approximate north boundary of the 
project area, while the De Motte area is the approximate south boundary. The scenic integrity 
objectives for the area as assigned by the forest GIS layer are High SIO2 (Retention) and 
Moderate SIO3 (Partial Retention). 

The recreation resources within the project area and in the cumulative effects boundary are the 
Great Western Trail, Arizona Trail, and Mile and A Half Lake dispersed camping area. These 
resources were obtained from the forest visitor’s map and the Great Western Trail map published 
by the USDA. The recreation opportunity spectrum (ROS) class for the project area is Roaded 
Natural (RN), which is defined in the “Definitions” section of this report. 
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There are no congressionally designated wild and scenic rivers or wilderness areas within or in 
the immediate foreground (0 to 300 feet) of the project area. A portion of the Red Point Roadless 
Area is within the northeastern portion of the project area.  

The majority of the area has moderate relief with rolling hills except the northeast part of the area 
which has steep cliffs and deeper valleys. The elevation of the area ranges from 5,000 to 7,000 ft. 

The visual characteristics that make up these areas are vegetation, slope, rock outcropping, and 
water features. There are a few rock outcroppings found scattered throughout the project area. 
There are no rivers and no perennial streams within the project area but there are some areas 
where water pools during snowmelt in the spring and during heavy summer thunderstorms. The 
remaining vegetation varies depending on the severity of the fire. Most of the scenery and 
recreation resources listed above fall into the moderate to high fire severity category (see figure 
5). In these areas most, if not all, of the vegetation was burned. This means that the vegetative 
characteristics of line, form, color, and texture were changed due to this fire event, and the scenic 
and recreation resources were affected by the fire. The live vegetation that can be found in the 
area consists of mixed conifer which is primarily composed of ponderosa pine, white fir, 
Douglas-fir and quaking aspen (USDA Forest Service 2007c) at higher elevations and pinyon, 
juniper, and Gambel oak at mid-elevation ranges. The lack of green trees and understory plants 
deprives the area of greater expression of diversity in line, form, color, and texture and, in turn, 
reduces the visual quality of the area. Black-barked trees with little to no leaves or needles are 
found throughout the project area and can been seen from important scenery travel ways and 
trails. 

The scenic integrity objective of high and the variety class of B in the project area is not met due 
to the recent fire activity. Even though fire is part of the characteristic disturbance patterns in the 
vegetation types associated with the ecosystems in this landscape, the burn severity is not, 
especially to the extent it is found in the project. Currently, the desired condition of the 
foreground is not met for any of the scenery and recreation resources.  

Scenic Class  

The units which are in the immediate foreground of the recreation and scenery resources 
generally fall in the scenic class of 1 with few falling into scenic class 3. Scenic class 1 indicates 
very high public concern with scenic class 3 being of lower public concern. 

Detailed information and maps for each unit by alternative are provided in the specialist report 
available in the project record. 

Environmental Consequences 

Scenic Integrity Objective/Recreation Opportunity Spectrum 

In the Warm Fire area, the effects of different management actions were analyzed for scenery and 
recreation resources. The extent and intensity of the fire was uncharacteristic for the vegetation 
types that have been analyzed. All of the alternatives would result in recovery from the fire, but 
the rate and vegetation mixture varies by the management action proposed.  

To determine whether the management activity would move the area toward or away from the 
SIO or ROS class assigned to the scenery and recreation resources respectively, an increase or 
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decrease in the line, form, color, and texture associated with the vegetation, rock outcropping, 
slope, and water found in the project area was established. The increase or decrease was assigned 
either a positive or negative value by comparing the management activity’s expected outcome 
using the silviculture report, historic range of variation, fuel loading modeling pictures, and past 
experiences of the landscape architect compared to the appropriate SIO pictures found in 
“Landscape Aesthetics, A Handbook for Scenery Management” or the written description of the 
ROS class found in the ROS 1986 handbook for each resource. The fuel loading modeling for 
mixed conifers, aspen regeneration, and ponderosa pine can be found in the project record. The 
simulations also predict the various plant types 5, 20, and 40 years from now. 

Only seen units in the immediate foreground (within 300 feet of roadway, trail or dispersed 
recreation site) were analyzed. These are the areas most visible and most likely to be utilized by 
forest visitors, and the value of treating viewsheds in the project area that span into the middle 
ground or the background from concern level 1 or 2 travel ways or use areas is diminished by the 
quantity of burned vegetation. In addition, the following guidelines from page 40 of the forest 
plan were addressed: “for each analysis area, predict the expected effects and resultant forest-site 
conditions for the 5-year, 20-year, and 40-year time marks.” 

Table 87 lists the total acres per SIO in the project area for each alternative: SIO 2 = High, SIO 3 
= Moderate 

Table 87.  Acres of scenic integrity objective (SIO) affected by 
proposed activities by alternative  

Alternatives Acres-SIO 2 Acres-SIO 3 Total Acres 

Alternative 1 0 0 0 

Alternative 2 5,253 3,861 9,114 

Alternative 3 3,814 1,941 5,756 

Alternative 4 2,824 2,717 5,541 

 

The entire project area has been assigned the ROS class of Roaded Natural (RN). Therefore, 
alternative 2 has the potential to affect 9,114 acres of RN class, alternative 3 could affect 5,756 
acres of RN class, and alternative 4 could affect 5,541 acres of RN class within the project area. 

Scenic Attractiveness 

The scenic importance of a landscape is based on human perceptions of the intrinsic beauty of 
landform, rockform, waterform, and vegetation pattern. Attractiveness classification reflects 
varying visual perception attributes of variety, unity, vividness, intactness, coherence, mystery, 
uniqueness, harmony, balance, and pattern. It is classified as: A-Distinctive, B-Typical or 
Common and C-Undistinguished (Glossary 5, “Landscape Aesthetics, A Handbook for Scenery 
Management”). Table 88 lists the amount of acres that will have effects to scenic attractiveness 
from proposed management activities by action alternative.  
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Table 88.  Acres of scenic attractiveness by action alternative 

Alternatives A B Total Acres 

2 165 8,949 9,114 

3 138 5,618 5,756 

4 91 5,450 5,541 

 

Table 89 lists the total acres per alternative for distance zones and concern levels found in the 
project area. 

Table 89.  Acres of distance zones and concern levels by action alternative 

Acres per Rank 
Alternative 

FG 1 FG 2 MG 1 MG 2 
Total Acres 

Alternative 2 4,248 1,749 1,774 1,343 9,114 

Alternative 3 3,376 353 1,738 289 5,756 

Alternative 4 2,084 1,169 1,243 1,045 5,541 

FG = Foreground; MG = Middle ground; Numbers 1, 2 = concern levels. 

When analyzing the units within the project area, no visual effects to sense of place for both 
scenery and recreation resources were determined for the elements of line, form, color, and 
texture of the slope, water, and rock outcroppings for all alternatives because none of these 
characteristics would be disturbed by the various management activities proposed by each 
alternative. The elements of line, form, color, and texture of the vegetation, which is a component 
of “sense of place” could be affected by the various alternatives and will, therefore, be analyzed. 

Effects by Alternative to Scenery and Recreation 

The scope of the effects analysis (direct and indirect) is limited to the scenery and recreation 
resources within the project area. The cumulative effects boundary for the project is a 3-mile 
buffer out from the project boundary. All effects were measured by determining if an alternative 
or activity increased (arrow pointing up in the table) or decreased (arrow pointing down in the 
table) the attributes for a resource (slope, rock outcropping, vegetation and water feature) element 
(line, form, color, and texture). It was then further determined if this increase or decrease had a 
positive or negative effect to the resource. A positive effect is defined as meeting or going toward 
meeting the scenic integrity objective (SIO) or the ROS class, while the opposite holds true for a 
negative effect. In addition, cumulative effects for the proposed alternatives in the project area 
were determined by using forest data available (see scenery and recreation resource report 
available in the project record) of past, present, and future projects. 

Alternative 1 — No Action 

The scenic resources found within the project boundary include State Highway 67 and Three 
Lakes Historic Site. The following forest roads (FR) are also important because they lead from 
State Highway 67 to a trail or dispersed camping area: 221, 462, 282, 429, 224, 225, 205 (from 
Highway 67 to 224 (Great Western Trail)), 284 and 217. The recreation resources found within 
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the project boundary are the Great Western Trail (FR 225, 224 284 and 284C), Arizona Trail, and 
Mile and A Half Lake dispersed camping area. Table 90 shows the predicted direct effects to the 
landscape upon implementation of the no action alternative for both scenery and recreation 
resources. 

Table 90.  Changes in the existing landscape from implementing 
alternative 1 

Landscape Line Form Color Texture 

Slope No Change No Change No Change No Change 

Rock  No Change No Change No Change No Change 

Vegetation No Change No Change No Change No Change 

Water No Change No Change No Change No Change 

 

Direct and Indirect Effects 

Implementing alternative 1 (no action) would have the slowest recovery rate since the area does 
not meet the current assigned SIO or ROS class. This would allow for potentially negative effects 
to the scenery to continue for the longest time and the project area would move at a very slow 
pace toward the desire future condition for both scenery and recreation resources which were 
altered by the wildfire.  

The site would continue to have the appearance of a burned forest. The overall appearance of the 
forest would have uniform form and black color of the burned trees, along with blackened ground 
and blackened woody material on the forest floor.  

The overall appearance of the scenery has been decreased and would continue to stay this way for 
20 to 40 or more years until the majority of the burned trees fall to the ground (see appendix B of 
the recreation and scenic resources report available in the project record for fuel loading 
simulations for mixed conifers, aspen regeneration and ponderosa pine) and new vegetation 
grows large enough to add variety to the ground plane. Over the next 1 to 5 years, new grass and 
shrub growth would add a positive layer of vegetation on the ground that will begin to enhance 
the landscape. The understory vegetation growth would provide a sharp contrast enhancing the 
visual effect of the horizontal dominant component of the dying trees and positive elements of 
line, form, color, and texture would be introduced into the landscape at the shrub level. In less 
than 1 year, positive line, form, color, and texture would increase in areas where aspen 
regeneration is already occurring. These areas include scenic corridors, along the trail and in 
pockets throughout the project area.  

Over 5 to 10 years some noticeable pine would naturally sprout and eventually add positive line, 
form, color, and texture to some areas within the project area (see appendix B of the recreation 
and scenic resources report available in the project record for fuel loading simulations mixed 
conifers, aspen regeneration and ponderosa pine). In 40 years it is expected that burnt trees will 
have fallen, decreasing the dominant line of burnt black trees added to the area. By then some 
new trees should be well on their way to begin the diversification of vegetation and to some 
extent, age classes, throughout the area. This should add line, form, color, and texture to the area 
that is generally positive to the viewer. 
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Any trees along trails or in dispersed campsites that have burned and are not being removed by 
the roadside hazard tree project, or dying trees nearby the roadside hazard tree project, may pose 
a safety hazard to the users if these trees are left. It is anticipated that use of the trails and 
campsites by forest visitors will be substantially reduced for a number of years, and that users 
will be displaced to other locations on the district. The sheer quantity of burned trees falling down 
will be a deterrent to many recreation opportunities, including cross-country travel with 
motorized vehicles throughout the project area. 

No change to effects to the Red Point Roadless Area would occur under this alternative since no 
disturbance activities are proposed. 

Cumulative Effects 

All the burned trees beyond the current hazard tree removal areas would be left untreated under 
alternative 1. This would affect the sense of place of the area which, in turn, affects the SIO or the 
ROS class of the area if untreated per alternative 1. 

In the short term there are no cumulative effects from this proposal because no management 
activity is proposed under this alternative. However, hazard trees that have the potential to fall on 
a main travel way or the Arizona Trail would be removed immediately adjacent to main travel 
ways under an existing decision. In the long term there are cumulative effects. Management of 
past activities throughout the project area has been completed in a manner to meet the long-term 
SIO and current ROS class of the area. However, implementing alternative 1 allows for the land 
to naturally progress toward regeneration of aspen, pine, mixed conifers, grasses and other 
vegetation. This alternative would put the maximum amount of available timber debris on the 
ground as black trees burned by the fire fall (see appendix B of the recreation and scenic 
resources report available in the project record fuel loading simulations for mixed conifers, aspen 
regeneration and ponderosa pine). The falling burned material would dominate the landscape. 

In much of the area that burned, vegetation in the lower, middle, and upper stories of the canopy 
is gone or has decreased drastically. This alternative does not move the project area toward 
meeting the SIO or the ROS class in the short term. 

It would take over 40 years to see a recovery toward meeting the long-term SIO and ROS class 
for the area under this alternative. The total possible area that could be negatively impacted by 
this alternative is one quarter of the project area. This alternative would have a negative 
cumulative impact on the scenery and recreation resources in the project area. Recreation use 
would decrease and be displaced to other areas for the longest period of time with this alternative. 

Alternatives 2, 3 and 4 

The scenic resources found within the project boundary include State Highway 67 and Three 
Lakes Historic Site. The following forest roads are also important because they provide major 
corridors leading from the highway to the forest and recreation opportunities: 221, 462, 282, 429, 
224, 225, and 205 (from Highway 67 to 224 (Great Western Trail)), 284 and 217.  

Developed recreation resources include the Great Western Trail (Forest roads (FR) 225, 224 284 
and 284C), Arizona Trail, and Mile and A Half Lake dispersed camping area.  
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Table 91 shows the predicted direct effects to the landscape upon implementation of the salvage 
activities for scenery and recreation resources. 

Table 91.  Change in landscape for salvage activities 

Landscape Line Form Color Texture 

Slope No Change No Change No Change No Change 

Rock  No Change No Change No Change No Change 

Vegetation ↓+ ↓,+ ↓,+ ↓,+ 

Water No Change No Change No Change No Change 

Increase “↑”, Decrease “↓”, Negative Effect “-“, Positive Effect “+” 

Table 92 shows the predicted change in the landscape upon implementation of the slash disposal 
activities for scenery and recreation resources. 

Table 92.  Change in landscape for slash disposal activities 

Landscape Line Form Color Texture 

Slope ↑,- ↑,- ↑,- ↑,- 

Rock  No Change No Change No Change No Change 

Vegetation ↓,- ↓,- ↓,- ↓,- 

Water No Change No Change No Change No Change 

Increase “↑”, Decrease “↓”, Negative Effect “-“, Positive Effect “+” 

Table 93 shows the predicted change in the landscape upon implementation of the reforestation 
activities for scenery and recreation resources. 

Table 93. Change in landscape for reforestation activities 

Landscape Line Form Color Texture 

Slope No Change No Change No Change No Change 

Rock  No Change No Change No Change No Change 

Vegetation ↑,+ ↑,+ ↑,+ ↑,+ 

Water No Change No Change No Change No Change 

Increase “↑”, Decrease “↓”, Negative Effect “-“, Positive Effect “+” 

Direct and Indirect Effects 

Implementing the action alternatives would decrease the duration of time the area would not meet 
the current assigned SIO or ROS class when compared to alternative 1. These alternatives would 
move the project area toward the desire future condition at a faster pace than the no action for 
both scenery and recreation resource objectives. Along main roads, trails and recreation sites in 
the project area, alternative 2 would affect approximately 5,997 acres in the foreground and 3,117 
acres in the middle ground; alternative 3 would affect approximately 3,729 acres in the 
foreground and 2,007 acres in the middle ground; and alternative 4 would affect approximately 
3,253 acres in the foreground and 2,288 acres in the middle ground. 

256 Final Environmental Impact Statement for the Warm Fire Recovery Project 



 Chapter 3. Affected Environment and Environmental Consequences  
 

Burned trees in the immediate foreground would be decreased. In areas of lower severity burn, 
the visual focus of the viewer may shift to the remaining green trees in the forest. In areas of 
moderate to high severity burn that are currently dominated by dead trees, the proposed activities 
would result in an open setting initially throughout the area providing for a clearing-like 
experience once the burnt trees are removed. This would enhance the rest of the overall 
appearance of the remaining forest vegetation’s elements line, form, color, and texture. Over the 
next 1 to 5 years, new shrub growth would add a positive additional layer of vegetation on the 
ground further enhancing the landscape’s elements. In less that 1 year positive line, form, color, 
and texture would increase in areas where aspen regeneration is already occurring. These areas 
include scenic corridors, along the Arizona Trail and in various pockets through the project area. 
Over a longer period of time, the reforestation efforts would speed up the process of adding new 
positive line, form, color, and texture to some areas within the project area when compared to the 
area naturally regenerating. 

Any burned or dying trees that pose a safety hazard to forest recreation users would be removed, 
increasing safety for recreation and scenery users. Lopping and scattering slash debris, as well as 
piling and burning slash, would initially decrease scenery values close to trails and some heavily 
used roads. The slash may be a deterrent to some recreation opportunities such as cross-country 
motorized travel. There may be a possibility that a larger number of forest users may be displaced 
from the area. 

Effects on the Red Rock Inventoried Roadless Area were reviewed in the context of the four 
requisite attributes of wilderness as defined in the 1964 Wilderness Act: natural integrity, apparent 
naturalness, outstanding opportunities for solitude, and opportunities for primitive recreation. 
Salvage logging is not proposed within the roadless area under any of the alternatives. Hand 
planting of conifer seedlings is proposed within the roadless area where seed sources are now 
lacking. Planting activities would occur without road work. Effects from proposed activities 
under all action alternatives would be the similar. Planting of native conifer species is proposed to 
result in approximately 30 to 160 seedlings per acre with irregular spacing to mimic historic 
conditions. Short-term impacts to solitude and primitive recreation opportunities are anticipated 
during salvage logging activities in adjacent areas with some noise from operations and 
temporary increases in travel on existing roads. Short-term impacts from hand planting activities 
may occur on the sites proposed for planting with crews walking and planting the seedlings, and 
followup survival surveys for the next three to five years. In the longer term, planting native 
conifer species would lead to restoration of forested conditions and improve natural integrity and 
apparent naturalness of the Roadless Area. 

Over a 5- to 40-year period the reforestation would add positive line, form, color, and texture to 
the project area. 

In addition, aspen stands that have come in naturally would be plentiful throughout the project 
area including along the scenic corridor, trails, and roads leading to campsites. Some aspen stands 
could be trampled due to salvage activities. 

However, the overall regeneration of aspen would add considerable variety in the line, form, 
color, and texture that can be found through the project area. In 40 years it is expected that 
diverse vegetation types and some variation in the age classes would put the area well on its way 
to its expected desired condition, thereby meeting its long-term SIO and helping retain the sense 
of place character associated with the assigned Roaded Natural ROS class. 
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There may be indirect effects to scenery from open vistas along trails, dispersed campsites, and 
scenic byways when trees are salvaged, as any obstruction of the view of the fire effects would be 
removed. Over time, these open vistas would be less noticeable as revegetation occurs. 

Cumulative Effects 

The area being analyzed for cumulative effects is the project boundary totaling approximately 
39,000 acres. Figure 29 depicts the management activities that have occurred in the past and are 
occurring presently, and shows the area that this alternative may impact in the future. All units 
identified for salvage consist of burned trees from the fire. These areas could increase or decrease, 
positively or negatively, the vegetation or slope line, form, color, and texture, thereby affecting 
the sense of place of the area that in turn affects the SIO or ROS class of the area. A visual 
inventory of disturbances from past and ongoing management activities within the project area, 
including the hazard tree removal project, was completed. In addition to past and current 
management activities causing disturbance on the land, there is evidence that individual stands, 
up to 160 acres in size, may have experienced a high severity burn.  

Upon visual inspection of past activities within the scenery and recreation resources in the project 
area, the current assigned SIO and sense of place component of the ROS class has been met in 
areas where there is no burnt vegetation. In the moderate to severely burned areas, due to current 
proposed activities, short-term (1 to 5 years) cumulative effects are positive with respect to 
decreasing the amount of burnt trees on some acres, and negative with respect to lop and 
scattering debris, and piling and burning slash, which would increase line, form, color, and 
texture of the dead trees on the forest floor. In the long term (6 to 40 years), negative cumulative 
effects of the debris on the ground, including residue left from burned piles, would decrease due 
to the growth of grasses and ground cover that is expected in the area. Areas that show the 
possibility of 50 to 60 tons of debris per acre possibly added to the ground would not recover in 
the same 40-year period as the other areas with less debris per acre. The regeneration of aspen 
and the reforestation of pine and mixed conifers will add line, form, color, and texture in the 
middle and upper stories of the forest. All action alternatives would move the project area toward 
meeting the SIO and sense of place for the Roaded Natural ROS class in the short term in some 
aspects, but more so in the long term.  

The activities proposed in the action alternatives may make some recreation opportunities more 
available (hazard trees and slash would be removed from selected areas). Some opportunities 
would be reduced such as cross-country motorized use. It is anticipated that there may be less 
displacement of users than in alternative 1. 

Conclusion for Scenery and Recreation 

Currently, the project area does not meet the objectives for scenery of “High” and “Moderate” 
SIOs and the sense of place designated for the Roaded Natural ROS Class in any of the units 
where moderate to severe fire burned all trees in vast areas. Even within a low intensity fire there 
may be patches where all or most trees were killed. It is acknowledged that the pine and dry 
mixed conifer vegetation types are adapted to frequent, low intensity fires; however, the 
difference in the case of the Warm Fire is the scale at which the moderate to high severity burn 
occurred. 

The scenic attractiveness of the landscape inspection was completed prior to the burn. This fire 
depleted the landscape of its major attribute (vegetation) that contributed to the land’s scenic 
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attractiveness. The land is capable of supporting this vegetation again and is expected to meet the 
SIOs of both “Moderate” and “High” and sense of place for the Roaded Natural ROS Class over 
time. The alternatives provide different timeframes and, in turn, rates of revegetation to 
eventually meet the SIO and ROS classes desired. 

Overall, the landscape effects to the viewsheds found in the project area would recover the fastest 
in the long term upon completion of alternative 2, 3 or 4. Applying the design features for scenery 
and recreation would reduce potential adverse effects ensuring that the project would comply 
with forest plan standards. It is likely that this alternative will allow for the fastest visual recovery 
in the long term because more acres are being treated in alternative 2. However, in both the short 
term and long term, all units that would have 50 to 60 tons of fuels per acre would not meet the 
SIOs of High and Moderate and the sense of place for the Roaded Natural ROS class even after 
40 years. In order to make those units meet the scenery and recreation goals, a combination of lop 
and scattering with mastication or chipping would need to be completed in the foreground of 
these units. 

Alternative 1, the no action alternative, would have the least positive impact to the land as the 
land currently stands and would take the longest of all the alternatives for the area to reach its 
long-term goal. The sense of place, scenic attractiveness and visibility for the area would be the 
most negatively impacted over the next 40 years and would potentially displace users for the 
longest time. Alternative 1 would have the most short-term and long-term negative effects to both 
scenery and recreation. 

Project activities in alternatives 2, 3 and 4 have been designed to meet the long-term SIOs of 
High and Moderate with implementation of the recommended design features, except where fuel 
loading goes above 40 tons per acre. Alternative 2 would rehabilitate the most acres of scenery 
and recreation resources in the long term the fastest. However, alternative 2 would have the most 
negative short-term effect to the scenery and recreation resources when compared to alternatives 
3 and 4. 

Alternative 2 has the ability to impact the landscape the most negatively in the short term, but 
would move the landscape toward its long-term goal the quickest by decreasing the burnt trees 
within the landscape. Impacts to the land could be reduced upon implementation of the design 
features and allow the landscape to reach the SIOs of High and Moderate the quickest of all 
alternatives. 

Alternative 3 would be preferable over alternative 1 but not over alternative 2 or 4. Alternative 3 
does not allow the area to move as fast as alternative 2 toward the long-term SIO and ROS class 
“sense of place” goals. 

Alternative 4 would impact the least number of acres when compared to alternatives 2 and 3, and 
would take longer for the area to reach its long-term SIO goals when compared to alternatives 2 
and 3. 

Final Environmental Impact Statement for the Warm Fire Recovery Project 259 



Chapter 3. Affected Environment and Environmental Consequences  

Heritage Resources 
Introduction 

This section summarizes possible effects to heritage resource sites, resources significant to the 
Hopi Tribe, Kaibab Band of Southern Paiute Indians, and Navajo Nation, and recommended 
mitigation measures to avoid adverse effects to resources within the Warm Fire Recovery project. 

Laws, Regulations, and Policy 

Under the National Environmental Protection Act (NEPA) and 36 CRF 800 as per section 106 and 
110 of the National Historic Preservation Act (NHPA), Federal agencies are required to consider 
the effects and impacts of associated projects on heritage resources and, where possible, make 
reasonable and good faith efforts to mitigate for either no effects or no adverse effects. Heritage 
resource sites are defined as nonrenewable physical and natural objects associated with past 
human activities and also include locations of traditional importance to interested tribes. In order 
to implement any Federal undertaking and comply with Federal laws and regulations, Federal 
agencies are required to identify and document the location, condition, and type of existing 
heritage resource sites. Significant resources are then protected through avoidance or other 
mitigation measure developed in consultation with the State Historic Preservation Office (SHPO), 
culturally affiliated tribes, and the Advisory Council on Historic Places (ACHP). 

Laws such as NHPA, NEPA, and the American Indian Religious Freedom Act (AIRFA) require 
Federal agencies to consult with culturally affiliated tribes and determine possible effects to sites 
and other culturally significant resources resulting from activities within a proposed project area. 
The Kaibab National Forest has initiated consultation with the Kaibab Band of Paiute Indians and 
Hopi Tribe as per the existing memoranda of agreement concerning government-to-government 
consultation procedures in place between the Kaibab National Forest and each tribe. The Navajo 
Nation Bodaway/Gap, Coppermine, and Lechee Chapter Houses of the Navajo Agency of the 
Navajo Nation were also consulted. 

Forest representatives met with the Kaibab Paiute Tribe resource specialists on October 25 and 
December 6, 2006, to discuss the Warm Fire Recovery project. The tribe requested that any 
salvage proposals take into consideration the need to leave debris onsite for nutrient cycling and 
was supportive of reforestation efforts. The tribe questioned the forest’s policy for disseminating 
sensitive cultural resource locational data to the public. The forest assured the tribe that the 
heritage program would protect any sensitive information provided and that locational data would 
not be subject to public disclosure. The tribe also expressed concern that cultural resource sites be 
protected during project implementation activities. The tribe said that they would submit any 
additional comments after other members of the council and tribe had an opportunity to study the 
maps and proposed action. No additional comments were made. 

Forest representatives also met with the Hopi Tribe on February 21, 2007. The Hopi Tribe was 
informed about the effects of the Warm Fire on cultural and natural resources and notified that an 
EIS would be developed for the Warm Fire Recovery project. Hopi tribal representatives asked if 
funding was available to conduct cultural resource surveys of the Warm Fire area at that time. 

On May 21, 2007, the Hopi Tribe, Kaibab Band of Paiute Indians, Navajo Nation, and 
Bodaway/Gap, Coppermine, and Lechee Chapter Houses of the Navajo Agency of the Navajo 
Nation were sent a consultation letter regarding the proposed project. 

260 Final Environmental Impact Statement for the Warm Fire Recovery Project 



 Chapter 3. Affected Environment and Environmental Consequences  
 

On May 30, 2007, during a consultation meeting with the Navajo Nation, tribal representatives 
stated that the Navajo Nation is interested in the Warm Fire Recovery project and requested to be 
updated as the EIS is developed. Navajo Nation Historic Preservation Department personnel 
stated that the Navajo Nation does not support any further disturbance, including rehabilitation or 
stabilization efforts at Navajo cultural sites within the burned area. Furthermore, the Navajo 
Nation has requested that the Kaibab National Forest inform the tribe of the locations of salvage 
logging units when these are identified. They also requested that they be informed of any bids 
seeking reforestation work as the Navajo National Forestry Department has native tree seedlings 
available for such projects. No other questions, comments or concerns about the project were 
submitted. 

Affected Environment 

Within the 40,000-acre Warm Fire Recovery project, 40 heritage resource inventories have been 
conducted since 1975 and cover approximately 35 percent of the area. The majority of heritage 
resource inventories have been small in scale in response to fuels reduction projects, timber sales, 
and road and trail installations. Larger scale more recent block surveys include Telephone Hill 
(Snyder and Reid 2004), Billy West (Synder 2005; Betenson 2007), and the Warm Fire Recovery 
project area (Nichols and Betenson 2007). Surveys within the project area and other adjacent 
surveys indicate medium to low site densities within the ponderosa pine and mixed conifer 
vegetation zones (Betenson 2005; Haynal and Reid 2002; Reid and Hanson 2006; Snyder 2003, 
2005; Snyder and Reid 2004). 

All treatment units within each alternative identified in the Warm Fire Recovery EIS were 
surveyed following the guidelines specified in the “Proposed Survey Strategy for the North 
Kaibab Ranger District” (Reid and Hanson 2006). Thirty-three sites are located within, adjacent, 
or just outside proposed treatment units (Nicholas and Betenson 2007). Documented sites within 
the Warm Fire Recovery EIS area date from the archaic period through the historic period. 
Prehistoric sites span from the Archaic through the Neo Archaic periods and include rock art, 
camps and rock shelters comprised of artifact scatters, pueblo habitation sites and agricultural 
features. Historic sites are most commonly associated with FS administration and fire 
management operations, logging, livestock grazing, and Native American pinyon gathering. Site 
types include log cabins, can/bottle refuse scatters, livestock corrals, dendroglyphs, fire lookout 
trees dating from the late 19th through mid-20th centuries, and Paiute and Navajo brush 
structures and corrals. 

Avoidance of these sites is required during implementation of the selected alternative. Specific 
site protection requirements are identified in the cultural resource clearance for the project 
(Nicholas and Betenson 2007). 

Direct and Indirect Effects by Alternatives  

Alternative 1 — No Action Alternative 

The no action alternative would employ current management plans to guide management of the 
project area. Heritage surveys are conducted as ground-disturbing activities are proposed and 
incorporate design criteria protection measures to avoid impacting sites. The no action alternative 
would not alter existing conditions. 
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Alternative 2 — Proposed Action  

The activities associated with treatments listed in the proposed action alternative have the 
potential to directly impact heritage resource sites. Many of the techniques utilized during timber 
salvage, reforestation, and fuels treatments are associated with ground-disturbing activities. In 
order to protect heritage resource sites, all sites have been identified and documented using 
cultural resource survey standards as per the North Kaibab Survey Strategy (Reid and Hanson 
2006). The sites will be flagged for avoidance prior to project implementation. The standard 
survey procedures are designed to identify and document sites visible on the surface of the 
ground, so in the event that an undocumented site is unearthed during ground-disturbing 
activities, implementation activities will cease and a North Zone archeologist will be contacted to 
assess the remains. With the design criteria implemented, the proposed action alternative would 
have no direct or indirect effects to heritage resource sites. 

Alternative 3 

The activities associated with treatments listed in the winter harvest alternative will be the same 
as those listed under the proposed action alternative with the exception of less surface area. To 
protect heritage resource sites, the same survey, identification, documentation, and flag and avoid 
strategy and standards will be implemented for the winter harvest alternative. With the design 
criteria implemented, this alternative would have no direct or indirect effects to heritage resource 
sites. 

Alternative 4 

The activities associated with treatments listed in the MSO exclusion alternative will be the same 
as those listed under the proposed action alternative. To protect heritage resource sites, the same 
survey, identification, documentation, and flag and avoid strategy and standards will be 
implemented for the winter harvest alternative. With the design criteria implemented, this 
alternative would have no direct or indirect effects to heritage resource sites. 

Cumulative Effects by Alternative 

The cumulative effects analysis will be confined to the project vicinity since ground-disturbing 
activities will be limited to the project area during the implementation period, and heritage sites 
are stationary. Actions to protect heritage resources from direct and indirect impacts from project 
implementation have been described in the above sections. Based on the design criteria, there will 
be no changes to the physical integrity of heritage resource sites and no cumulative effects within 
the analysis area. 

Alternative 1 — No Action Alternative 

Heritage sites are avoided during ground-disturbing activities to avoid impacting sites. There 
would be no cumulative effects to heritage resources from the no action alternative because no 
ground-disturbing activities associated with salvage, reforestation, or fuels treatments would 
occur within the analysis area. 
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Action Alternatives 

If the recommended design criteria protection measures to avoid sites are employed during 
project implementation, there would be no cumulative effects to heritage resources from ground-
disturbing activities.  

Consistency with Regulatory Framework 

National Historic Preservation Act (16 U.S.C. 470 

Federal agencies are required to consider the effects and impacts of associated projects on 
heritage resources and, where possible, make reasonable and good faith efforts to mitigate for 
either no effects or no adverse effects. Heritage resource sites are defined as nonrenewable 
physical and natural objects associated with past human activities and also include locations of 
traditional importance to interested tribes. In order to implement any Federal undertaking and 
comply with Federal laws and regulations, Federal agencies are required to identify and document 
the location, condition, and type of existing heritage resource sites. Significant resources are then 
protected through avoidance or other mitigation measure developed in consultation with the State 
Historic Preservation Office (SHPO), culturally affiliated tribes, and the Advisory Council on 
Historic Places (ACHP).  

Laws such as NHPA, NEPA, and the American Indian Religious Freedom Act (AIRFA) require 
Federal agencies to consult with culturally affiliated tribes and determine possible effects to sites 
and other culturally significant resources resulting from activities within a proposed project area. 
The Kaibab National Forest (KNF) consulted with the Kaibab Band of Southern Paiute Indians, 
Hopi Tribe and Navajo Nation. The Kaibab Paiute stressed the importance of all resources on the 
Kaibab Plateau, but expressed particular concern in regards to heritage sites, other cultural 
resources, cliffrose regeneration, Kaibab mule deer, and noxious weeds (Reid 2006). The Hopi 
Tribe has expressed concerns that all heritage resource sites within the proposed project area be 
protected. The tribes have requested that they be kept abreast of any developments that may occur 
during the entire span of the project. The Forest Service will continue consultation efforts with 
the Kaibab Band of Paiute Indians, Hopi Tribes, and Navajo Nation on a government-to-
government basis, accommodating concerns when possible. 

Heritage resource surveys and an evaluation of potential impacts of proposed treatments were 
completed in 2007 in accordance with 36 CRF 800 and the programmatic agreements governing 
historic preservation requirements for Forest Service undertakings. Project administrators must 
work directly with the North Kaibab district archeologist to coordinate and develop 
implementation plans and guidelines that meet the mitigation design criteria protection measures 
to avoid effects to heritage resource properties from project implementation activities (Woodward 
and Reid 2007). This project complies with the NHPA and forest plan through the above 
consultation and incorporation of project design features to protect cultural resources. 

Range Resources 
Affected Environment 

Ninety-five percent of the Warm Fire area was in the North Pasture of the Central Summer 
allotment (see figure 31). This allotment has two pastures, north and south, and is managed in a 
rest-rotation grazing system (USDA Forest Service 2006). The Central Summer allotment is 
permitted for 800 head of livestock during a season of use from July 1 to October 15. The north 
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pasture was greatly impacted by the fire with over half the 102,346 acres in the pasture burned. 
The fire burned just inside the boundary of the south pasture, damaging the northern boundary 
fence, but did not affect the potential for this pasture to continue to be grazed. The project area is 
mostly contained inside the north pasture. 

Several range and wildlife structures in the Central Summer allotment were damaged to varying 
degrees during the fire and from post-fire water runoff. These structures include pasture fences, 
livestock handling facilities, dirt tanks, wildlife waters, and enclosures. 

The Houserock allotment on the eastern side of the Central Summer allotment also had fire 
breach the edge of its boundary. The fire damaged parts of the boundary fence, which was 
repaired a few months later. Post-fire water runoff silted in three dirt tanks and washed out a 
section of fence. The capacity of the allotment was not affected, and the grazing strategy will 
continue without consequence through the salvage or reforestation efforts. 

The bulk of the fully capable and potentially capable acres of the Central Summer north pasture 
are either outside of the burned area or in the low to moderate intensity burn areas where salvage 
and reforestation activities are not expected. The low intensity burn areas have responded with 
excellent cool season grass and forbs production following the monsoon rains post-fire. It is these 
areas that have traditionally seen the highest livestock use. The areas of high fire intensity will 
take longer to re-establish native vegetation. The process benefited to some degree from the 
BAER seeding that occurred in August 2006. The majority of the high intensity burn areas are 
located in portions of the allotment that have traditionally seen light use from livestock due to 
steep slopes, low forage availability, and few reliable water sources. This would indicate that light 
grazing pressure would resume once livestock are re-introduced to the pasture and impacts to re-
establishing plants would be minimal. 

Desired Condition 

As per the Kaibab National Forest plan, a guideline in post-fire management is for areas impacted 
by fire to be excluded from livestock grazing for at least two growing seasons. This minimum rest 
guideline has been followed and livestock have been deferred from the Central Summer North 
Pasture since the fire. The North Kaibab Ranger District has also developed specific Warm Fire 
standards for understory vegetative condition, livestock handling facility infrastructure, and 
deferment for reforestation plantations that must be met prior to livestock re-entry. 

The guideline of 2 years rest has been implemented for areas inside the fire boundary where 
plantation activities may be impacted by livestock grazing. In spring 2008, a small reforestation 
project was approved and implemented for areas not included in the Warm Fire FEIS. Livestock 
are planned to be deferred from the Central Summer North Pasture until at least 2010, to avoid 
adverse impacts to the 2008 plantations. Continued deferment of this pasture could extend past 
the 2010 grazing season, if monitoring indicates a need. This same policy of 2 years rest plus 
continued monitoring to determine livestock re-entry will also be applied to implementation of 
the FEIS. 
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Figure 31.  North pasture, Central Summer allotment 

After the two growing seasons past implementation are over, the project area will need to be 
assessed as capable of sustaining grazing pressure prior to re-entry. Forest Service personnel have 
been assessing the understory vegetative condition inside the burned area since 2007. This effort 
will continue on an annual basis for several years. Criteria for determining when understory 
vegetative conditions are ready to resume grazing in the project area will be based on forage 
production of native perennials, plant vigor, noxious and invasive species, and species diversity 
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that is consistent with the potential for the soil type. The monitoring that occurred in 2008 
indicated a few areas of the fire that are still not meeting the desired vegetative condition to 
appropriately sustain grazing pressure.   

Effects Common to All Alternatives 

The burned portion of the North Pasture would be rested until the Kaibab forest plan guideline of 
two growing season livestock deferment is met, and the pasture has been assessed as capable to 
sustain grazing pressure again. Portions of the burned area could continue to be deferred in the 
event that activities that address soil and watershed issues or re-establishing native forage were to 
occur that could be negatively affected by livestock grazing. Grazing deferment would be 
managed by either herding management to keep livestock out of the burn area or resting the 
pasture entirely. Monitoring of the allotment could lead to reducing livestock numbers during this 
period if resource conditions on the unburned portions of the allotment are declining. 

Fire damaged range and wildlife fencing and water structures need to be functional prior to 
livestock entry to ensure that livestock can be managed appropriately. The majority of the 
livestock fences were repaired in 2007. Repairs to livestock corrals, water structures, and wildlife 
fencing exclosures are planned 2009 projects. 

Plans to rebuild damaged or destroyed fences, livestock handling facilities, and wildlife waters 
and clean out silted in dirt tanks would be implemented over the course of several years with the 
intent of being rebuilt to Forest Service specification standards prior to livestock re-entry. The 
reconstruction of the fences and handling facilities will have no impact on any of the alternatives. 

Cleaning of the dirt tanks will generate short-term increased sedimentation to lower elevation 
areas, but it will be minimal compared to the overall sedimentation currently occurring in the 
areas that burned with high intensity where vegetative ground cover is minimal. In most cases, 
cleaning the dirt tanks will wait until sufficient ground cover has been re-established around the 
tank to lessen the degree of sediment movement and improve the effectiveness of the cleaning 
activity. 

Current Management:   Alternative 1 — No Action Alternative 

The project area will be assessed for grazing capability and livestock will be re-authorized to 
graze during the specified season of use. The high tree mortality inside the project area is 
expected to generate a considerable amount of fallen trees over time. The downed trees could 
limit access to forage and water for livestock in the project area to some degree. While the 
majority of the pasture’s fully capable acres containing sufficient forage and water are located 
outside of the project area, the accessibility issues would increase grazing intensities in those 
areas of the North Pasture. If the grazing intensities rise to a level above the allowable utilization 
for the site, a change in management will need to occur. Combining the issues of livestock 
handling facilities that will not be repaired until 2009, a few areas that are not ready to sustain 
grazing pressure, and a required rest of current reforestation plantations until 2010, the earliest 
livestock grazing would occur is 2010. The actual date will depend on monitoring of range 
resources conditions and trends and adequate recovery progress. 

Another issue with the high amount of fallen trees will be trying to manage the livestock that do 
enter the project area to graze. The additional time needed by the livestock managers to herd 
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cattle through the fallen trees could have an adverse effect on the efficiency of the livestock 
operations and increase expenses to the producer. 

Effects Common to Alternatives 2, 3, and 4 (Action Alternatives) 

All of the effects common for deferring livestock until the project area is assessed as capable for 
grazing pressure would continue to be maintained under the action alternatives. Livestock would 
be deferred from any plantations for two growing seasons after treatment if livestock grazing is 
impacting plantations. The vegetative condition of the affected plantations will be assessed prior 
to livestock re-entry to ensure that the treatment effectiveness is not compromised by grazing 
pressure. There are no expected effects on the livestock operations due to the plantations after 
cattle are authorized to re-enter the project area. 

Combining the issues of livestock handling facilities that will not be repaired until 2009, a few 
areas that are not ready to sustain grazing pressure, a required rest of current reforestation 
plantations until 2010, and a required rest of the FEIS plantations, the project area will continue 
to be deferred from grazing until at least 2011. When all criteria for grazing sustainability are met, 
livestock will be authorized to return inside the Warm Fire boundary. 

Once cattle are re-authorized in the project area, there will still be an issue with livestock 
management and the fallen trees. All three action alternatives propose salvage activities on areas 
that were accessible to livestock prior to the fire. Many of the dirt tanks that contain water for 
livestock use were built in these areas. Thus, removing any level of dead trees from the project 
area will reduce the amount that will fall and potentially limit livestock access to forage and 
water. These openings created by the salvage operations will provide improved access for the 
livestock and livestock managers versus no tree removal in alternative 1. 

Cumulative Effects 

When direct and indirect impacts of past and present actions and disturbances, and reasonably 
foreseeable actions are considered, continual improvement of range related resource conditions 
are expected over the next 10 years in the project area. Table 94 discloses those activities inside 
the Central Summer North Pasture. 

Table 94.  Acres of past and present actions and disturbances, and future activities (within 
the next 10 years) that speak to cumulative effects that may impact the project area 

Activity Past Acres Present Acres 
Reasonably 

Foreseeable Acres 

Salvage Operations 0 0 5,541-9,114 

Soil Stability Treatments 11,700 0 11,700 

Vegetation Treatments 0 0 30,000 

Reforestation Treatments 0 0 14,778 

Noxious Weed Control 10 100 100 

Wildland Fires 60,000 0 Unknown 

Grazing AMP Revisions 102,346 0 102,346 

Wildlife Habitat Improvement 0 0 Unknown 
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Past actions of light and moderate intensity wildland fires, soil stability treatments, and changes 
in allotment management have improved understory plant production across much of the Central 
Summer North Pasture. This means higher density grass and forbs production. Areas that burned 
with high intensity will take longer to improve, but with proper management implementing soil 
stability measures, vegetation treatments, and noxious and invasive weed control, this area has the 
potential to improve understory vegetation beyond prefire conditions. 

Control of isolated cheatgrass populations that are forming in the pinyon-juniper area of the 
Warm Fire project area would have a large impact on the success of vegetation treatments. 
Without treatment, cheatgrass and other potential noxious and invasive weeds can rapidly spread 
across a large part of the fire area. 

Short-term Uses and Long-term Productivity 
NEPA requires consideration of “the relationship between short-term uses of man’s environment 
and the maintenance and enhancement of long-term productivity” (40 CFR 1502.16). As declared 
by Congress, this includes using all practicable means and measures, including financial and 
technical assistance, in a manner calculated to foster and promote the general welfare, to create 
and maintain conditions under which man and nature can exist in productive harmony, and fulfill 
the social, economic, and other requirements of present and future generations of Americans 
(NEPA Section 101). 

Short-term use includes consumptive activities such as logging, hunting, fishing and non-
consumptive activities such as sightseeing and photography, which can affect the landscape in the 
short term. These uses can be sustained in the long term if the productivity of the land is not 
impaired. It is believed that maintaining the productivity of the land is realized by maintaining 
ecosystem structure and function. 

All action alternatives proposed in this EIS protect the productivity of the land to one extent or 
another through the application of: 

 Standards and guidelines for resource management. 

 Best management practices. 

 Site specific mitigation measures. 

 Design criteria incorporated into alternative development. 

Productivity may be affected as a result of some management activities. A short-term loss of 
productivity from soil compaction is expected in some alternatives, but would be alleviated with 
decompaction after activities are completed.  

Unavoidable Adverse Effects 
Implementing any alternative would result in some degree of environmental effect that cannot be 
avoided. Management direction from forest plan standards and guidelines, best management 
practices, project design criteria, and mitigation measures are intended to keep the extent and 
duration of these effects within acceptable levels but effects cannot be completely eliminated. 
Sediment could be produced by surface erosion or channel erosion.  
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Even with design criteria in place, ground-disturbing activities may produce temporary effects 
that cannot be avoided, such as a temporary sediment increase to some streams, or a temporary 
effect to air quality from burning slash. 

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

Forest Vegetation 

There are no anticipated long-term irreversible commitments of the forest vegetation. 

For the action alternatives, there are irretrievable commitments of the growth of forest vegetation 
for about 5 years because of the new landings that would be built to facilitate the salvage 
operation. They would be rehabilitated after use, but there would be a lag in reforestation and 
growth since the sites are impacted more heavily than the surrounding forest land.  





 

 

 



Chapter 4. Consultation and Coordination

Preparers and Contributors 
This section lists the names and qualifications of the persons who were primarily responsible for 
preparing this EIS and associated analyses and reports. Everyone listed is or was a Forest Service 
employee.  

ID Team Members 

Core Team Specialty 

Blaze Baker, Botanist Botany Specialist 
Shelly Dyke, Wildlife Biologist Wildlife Specialist 
Elizabeth Hamann, Wildlife Biologist Wildlife Specialist 
John Jesenko, Forestry Technician Logging Specialist 
Ed Kolle, Civil Engineering Technician Roads and Infrastructure 
Glen Lewis, Forestry Technician Fire and Fuels Specialist 
Patrick Cavan Maloney, Hydrologist Soils and Watershed Specialist 
Keith Menasco, Wildlife Biologist Wildlife Specialist 
Neil McCusker, Silviculturist Vegetation Specialist 
Bill Overland, GIS Specialist GIS Support 
Lois Pfeffer, Environmental Coordinator ID Team Leader, Economics 
Kyra Sanders, Wildlife Biologist Wildlife Specialist 
Janice Schultz, Writer/Editor Writer/Editor Document Support 
Michael Williams, Forest Supervisor Decision Maker 
Rachel Young, Forestry Technician Fire and Fuels Specialist 

Extended Team Specialty 

Dustin Burger, Range Technician Range Specialist 
Scott Clemans, Public Affairs Officer Public Affairs Specialist 
Erin Woodard, Heritage Resource Assistant Heritage Specialist 

Other Consulting Forest Service Employees  

Steve Boyer, Silviculturist 
Louise Congdon, Acting District Ranger 
Jerry Drury, Timber Staff 
Charles Ernst, NEPA Specialist 
Breck Hudson, NEPA Specialist 
Jill Leonard, Former District Ranger 
Stu Lovejoy, Resource Staff Officer 
Tim Short, District Ranger 
Tim McGann, GIS Specialist 
Dave Mertz, Fire/Fuels Specialist 
Charlotte Minor, Landscape Architect 
William Noble, Wildlife Biologist 
Barb Phillips, Botanist 
Connie Reid, Archaeologist 
Russ Truman, Fire/Fuels Specialist 
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The Forest Service sent initial scoping documents to various interested Federal, State, and local 
agencies, tribes and non-Forest Service persons during development of this environmental impact 
statement. In addition the scoping information was available on the forest Web site. E-mail 
responses were received from thousands of individuals, most were form letters. The full comment 
letters and e-mail comments are available in the project file. 

Federal, State, and Local Agencies 

Richard Allred  Colorado City Mayor 
William Austin U.S. Fish and Wildlife Service, Flagstaff Suboffice 
Mareen Casper  Office of Senator Orrin Hatch 
Lorraine Christian Kanab Field Office, BLM 
Malloy Dodds  Garfield County Commission 
Mike Empey Office of Congressman Jim Matheson 
Ron Gould Arizona State Senate, Capital Complex 
Trish Groe Arizona House of Representatives 
Daniel Hulet  Kane County Commission, Chairman 
Dixie Judd  Town of Fredonia Mayor 
Jon Kyl  ATTN: Andy Jacobs, U.S. Senate 
Kim Lawson  Kanab City Mayor 
Shane Luck  Five County Association of Governments 
Brent Mackelprang  Color Country Rural Alliance 
Rick Miller  Arizona Game and Fish Department 
Richard Reynolds  Rocky Mountain Research Station, NRRC 
Ron Seig  Arizona Game and Fish Department 
Brenda Smith  U.S. Fish and Wildlife Service, Flagstaff Suboffice 
Don Tait  ADOT Fredonia Maintenance 
Carl Taylor  Coconino County Board of Supervisors 
Bryan Thiriot  Office of Senator Robert Bennett 
Fred Vakili  Arizona Department of Environmental Quality 
Phil Walker  Grand Canyon National Park 

Tribes 

Gary Tom  Kaibab Paiute Tribe 
Leigh Kuwanwisiwma  Hopi Tribe Cultural Preservation Office 

Others 

Jeff Allen Allen's Trail Rides 
Ethan Aumack Grand Canyon Trust 
Sandy Bahr Sierra Club - Plateau Chapter 
Jill Brown 
Jan Bundy 
Bruce Bunting 
Jeff Burgess 
Kelly Burke Grand Canyon Wildlands Council 
Gene Cordero 
Steven Cory 
Wally Covington Director ERI 
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Donald E. Cox 
Kim Crumbo Grand Canyon Regional Coordinator, Arizona Wilderness Coalition 
David De Vooght 
Susan Erickson 
Rick Erman 
Charles F. Ernst NEPA Program Manager, Kaibab National Forest 
Joe Feller College of Law 
Laura Fertig 
Michael Finkelstein Executive Director, Center for Biological Diversity 
Laurie Fulkerson Forest Guardians 
Tom Fullum Native Forest Network 
Sharon Galbreath Sierra Club-Plateau Chapter 
Mark Habbeshaw Color Country Rural Alliance 
Chris Harbin 
Diana Hawks Arizona Strip BLM 
Candace Hughes 
Jeffrey Ingram 
Interested Party Forest Conservation Council 
Richard Jessop 
Byard Kershaw 
Jim Koons 
Wanda Lawrence 
Rusty Lee GSENM 
Matt Logan 
Brent Mackelprang Color Country Rural Alliance 
Don Mackelprang 
Jim Matson Vermillion Services 
Nancy McLain 
Tim McDaniels 
Taylor McKinnon Grand Canyon Trust 
Rick Moore  Grand Canyon Trust 
Michael Noel Kane County Resources Development Committee 
Interested Party Flagstaff Activists Network 
Larry Reidhead Larry Reidhead and Sons 
Rick Renzi 
Matthew Rich Rich Family L.C. (dba Jacob Lake Inn) 
J. Earl Robinson 
Andi Rogers 
Eric Ryberg Center for Biological Diversity 
Maggie Sacher 
Jim Schreiner 
Todd Schulke Center for Biological Diversity 
Melissa Siders 
Gaylord Staveley Canyoneers Inc. 
Sheldon Steed Skyline Forest Resources Inc. 
Wally and Sue Thomson 
Scott Truman Utah Rural Development Council 
Jeff Vaughn Garkane Energy Cooperative 
Bob Wallen 
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Glossary

Active Crown Fire: A crown fire in which the entire fuel complex becomes involved, but the 
crowning phase remains dependent on heat released from the surface fuels for continued spread, 
also called running and continuous crown fire.  

Age Class: A distinct group of trees recognized on the basis of age. 

Bark Beetle: An insect that bores through the bark of forest trees to eat the inner bark and lay its 
eggs.  

Best Management Practices (BMPs): “Methods, measures or practices selected by an agency to 
meet its nonpoint source control needs. BMPs include, but are not limited to, structural and 
nonstructural controls, operations, and maintenance procedures. BMPs can be applied before, 
during, and after pollution-producing activities to reduce or eliminate the introduction of 
pollutants into receiving waters” (EPA Water Quality Standards Regulation, 40 CFR 130.2). A 
best management practice is also defined as a practice or combination of practices that is 
determined by the State after problem assessment to be the most effective and practicable means 
of preventing or reducing the amount of pollution generated by nonpoint sources to the level 
compatible with water quality goals (FSH 2509.22). 

Broadcast Burn: Allowing a prescribed fire to burn over a designated area within well defined 
boundaries, for reduction of fuel hazard, as a silvicultural treatment, or both.  

Canopy Closure: The degree to which the canopy (forest layers above one’s head) blocks the 
sunlight or obscures the sky. It can only be determined from measurements taken under the 
canopy as openings in the branches and trees must be accounted for. 

Canopy/Crown: The more or less continuous cover of branches and foliage formed collectively 
by the crowns of adjacent trees.  

Catastrophic: A violent or sudden change in a feature of the earth.  

Classified Road: Road wholly or partially within or adjacent to National Forest System lands 
that are determined to be needed for long-term motor vehicle access, including State roads, 
county roads, privately owned roads, National Forest System roads, and other roads authorized by 
the Forest Service (36 CFR 212.1, FSM 7705 – Transportation System).  

CFR: Code of Federal Regulations.  

Conifer: A tree that produces cones, such as a pine, spruce or fir tree. 

Consultation: A process required by Section 7 of the Endangered Species Act whereby Federal 
agencies proposing activities in a listed species habitat confer with the U.S. Fish and Wildlife 
Service about the impacts of the activity on the species. Consultation may be informal, and thus 
advisory, or formal, and thus binding. 

Critical Habitat: That portion of a wild animal’s habitat that is critical for the continued survival 
of the species. Under the Endangered Species Act, specific area designated for that species that is 
essential to survival of the species and which may require special management or protection. 

Cultural Resource: The physical remains (artifacts, objects, structures, etc.) of past human 
activities. 
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Cumulative Effects: The impact on the environment, which results from incremental impact of 
the action when added to other actions. Cumulative impacts can result from individually minor 
but collectively significant actions taking place over a period of time or space.  

DBH (d.b.h.): See Diameter Breast Height 

Density (Stand): The number of trees growing in a given area usually expressed in terms of trees 
per acre.  

Diameter Breast Height (d.b.h.): Tree diameter, measured 4.5 feet above ground. 

Direct Effect: Effects on the environment that occur at the same time and place as the initial 
cause or action.  

Dispersed Recreation: Refers to recreation use outside of developed recreation sites; scattered, 
individual outdoor recreation activities. This includes activities such as scenic driving, hiking, 
bicycling, backpacking, hunting, fishing, snowmobiling, horseback riding, cross-country skiing, 
and recreation in primitive environments.  

Disturbance (Ecosystem): Refers to events (either natural or human caused) that alter the 
structure, composition, or function of terrestrial or aquatic habitats.  

Diversity: The distribution and abundance of different plant and animal communities and species.  

Duff: The humus layer of decaying plant material between the surface litter and mineral soil. 

Early Seral: A stage of development of an ecosystem from a disturbed, relatively unvegetated 
state, to a plant community that is up to about 30 years old. Stand structure is seedling and sapling 
sized. 

Ecosystem: A functional unit consisting of all the living organisms in a given area, and all of the 
non-living physical and chemical factors of their environment, linked together through nutrient 
cycling and energy flow. An ecosystem can be of any size, but it always functions as a whole unit. 

Ecosystem Management: The careful and skillful use of ecological, economic, social, and 
managerial principles in managing ecosystem integrity and desired conditions, uses, products, and 
services over the long term.  

Effects: Impacts resulting from actions that may have beneficial or detrimental consequences. 
Effects are ecological (such as the effects on natural resources and on the components, structures, 
and functions of affected ecosystems), aesthetic, historical, cultural, economic, social, or health, 
whether direct, indirect, or cumulative. 

Endangered Species: A plant or animal that is in danger of extinction throughout all or a 
significant portion of its range. Endangered species are identified by the Secretary of the Interior 
in accordance with the Endangered Species Act of 1973.  

Endemic: A species whose natural occurrence is confined to a certain region and whose 
distribution is relatively limited.  
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End Lining:. This method involves winching the log directly out of the steeper or sensitive areas 
(streamside management zone, wet meadow, riparian area, and so forth) with a cable operated 
from outside the sensitive area. 

Environmental Assessment (EA): EAs were authorized by the National Environmental Policy 
Act (NEPA) of 1969. They are concise, analytical documents prepared with public participation 
that determine if an environmental impact statement (EIS) is needed for a particular project or 
action. If an EA determines an EIS is not needed, the EA becomes the document allowing agency 
compliance with NEPA requirements.  

Environmental Impact Statement (EIS): A document prepared by a Federal agency in which 
anticipated environmental effects of a planned course of action or development are evaluated. A 
Federal statute (Section 102 of the National Environmental Policy Act of 1969) requires that such 
statements be prepared. It is prepared first in draft or review form, and then in final form. An 
impact statement includes the following points: (1) the environmental impact of the proposed 
action; (2) any adverse impacts which cannot be avoided by the action; (3) the alternative courses 
of action; (4) the relationships between local short-term uses of man’s environment and the 
maintenance and enhancement of long-term productivity; and (5) a description of the irreversible 
and irretrievable commitment of resources which would occur if the action were accomplished.  

Feller-buncher: Feller-bunchers have a shear head that cuts the tree and then loads the tree onto 
its bunk. The trees are aggregated in a bunch that does not touch the ground. 

Fine Fuels: Fast-drying fuels, generally with a comparatively high surface area-to-volume ratio, 
which are less than 1/4-inch in diameter and have a time lag of 1 hour or less. These fuels readily 
ignite and are rapidly consumed by fire when dry.  

Fire Behavior: How fire reacts to the influences of fuel, weather and topography.  

Fire Exclusion: The policy of suppressing all wildland fires in an area.  

Fire Frequency: The number of fires occurring within a specified area and time period. 

Fire Size or Fire Extent: The size (hectares) of an individual fire, or the statistical distribution of 
individual fire sizes, or the total area burned by all fires within a specified time period. 

Fire Interval: The number of years between successive fires, either within a recurrence interval, 
specified landscape, or at any single point within the landscape. 

Fire Management Plan: A strategic plan that defines a program to manage wildland and 
prescribed fires and documents implementation strategies for the fire management program in the 
approved forest land and resource management plan alternative. The fire management plan is 
supplemented by operational plans, such as preparedness, dispatch, prescribed fire and prevention 
plans. 

Fire Regimes: Refers to the role of fire in an ecosystem. It includes fire frequency, seasonality, 
intensity, duration and scale (patch size), as well as periodicity or variability.  

Fire Return Interval: Number of years between fires at a given location.  
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Fire Season: The time of year at which fires occur, for example, spring and fall fires, when most 
plants are semidormant and relatively less vulnerable to fire injury, or summer fires when most 
plants are metabolically active and relatively more vulnerable to fire injury.  

Fire Intensity: The amount of heat energy released during a fire, rarely measured directly, but 
sometimes inferred indirectly from fire severity. 

Fire Severity: A fire’s effects on organisms and the physical environment. 

Forbs: A plant with a soft, rather than permanent woody stem, that is not a grass or grass-like 
plant.  

Forest Land and Resource Management Plan (FLRMP): A national forest’s land and resource 
management plan, which gathers and coordinates the direction to be followed in the overall 
management of the forest. Included in the plan are applicable national and regional management 
directions.  

Forest Road: As defined in Title 23, Section 101 of the United States Code (23 U.S.C. 101), any 
road wholly or partly within, or adjacent to, and serving the National Forest System and which is 
necessary for the protection, administration, and utilization of the National Forest System and the 
use and development of its resources. (FSM 7705 – Transportation System)  

Forest Supervisor: The official who is responsible for administering the National Forest System 
lands in a Forest Service administrative unit, which may consist of one or more national forests.  

Forest Transportation System Management: The planning, inventory, analysis, classification, 
record keeping, scheduling, construction, reconstruction, maintenance, decommissioning, and 
other operations undertaken to achieve environmentally sound, safe, cost-effective, access for use, 
protection, administration, and management of National Forest System lands. (FSM 7705 – 
Transportation System) 

Fuel: Combustible material that includes vegetation such as grass, leaves, ground litter, plants, 
shrubs and trees (see “Surface Fuels”). Includes both living plants; dead, woody vegetative 
materials; and other vegetative materials which are capable of burning.  

Fuel Loadings: The oven dry weight of fuels in a given area, usually expressed in tons per acre. 
Fuel loadings may be referenced to fuel size or time lag categories; and may include surface fuels 
or total fuels. The amount of fuel present expressed quantitatively in terms of weight of fuel per 
unit area.  

Fuels Management: Manipulation or reduction of flammable matter for the purpose of reducing 
the intensity or rate of spread of a fire, while preserving and enhancing environmental quality.  

Fuel Model: A set of surface fuel bed characteristics (load and surface area-to-volume ratio by 
size class, heat content, and depth) organized for input to a fire model. Standard fuel models 
(Anderson 1982) have been stylized to represent specific fuel conditions. 

Fuel Reduction: Manipulation, including combustion or removal of fuels, to reduce the 
likelihood of ignition and/or to lessen potential damage and resistance to control.  
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Geographic Information System (GIS): Computer software that provides database and spatial 
analytic capabilities. 

Heritage Resource: Any definite location of past human activity identifiable through field 
survey, historical documentation, or oral evidence. This includes archeological and architectural 
sites or structures, and places of traditional cultural or religious importance to specified groups 
whether or not represented by physical remains.  

Hydrologic: Pertaining to the quantity, quality, and timing of water yield. 

Homogenous: All of the same or similar kind or nature. 

Hydrophobic: Water repellent. 

Indirect Effect: Secondary effects which occur in locations other than the initial action or 
significantly later in time. 

Interdisciplinary Team (IDT): A group of individuals with varying areas of specialty assembled 
to solve a problem or perform a task. The team is assembled out of recognition that no one 
discipline is sufficiently broad enough to adequately analyze the problem and propose action.  

Landscape: An area composed of interacting and interconnected patterns of habitats 
(ecosystems) that are repeated because of the geology, landform, soils, climate, biota, and human 
influences throughout the area. Landscape structure is formed by patches (tree stands or sites), 
connections (corridors and linkages), and the matrix. Landscape function is based on disturbance 
events, successional development of landscape structure, and flows of energy and nutrients 
through the structure of the landscape. A landscape is composed of watersheds and smaller 
ecosystems. It is the building block of biotic provinces and regions.  

Late-Seral Stage: A later stage of development of an ecosystem. Forested stands are generally 12 
to 20+ inches average d.b.h. 

Legacy Tree: A tree established before European settlement of the Kaibab Plateau, which is 
generally thought to be the year 1880. 

Litter: Organic material including grasses, needles, twigs, and leaves on the soil’s surface. 

Maintenance: The upkeep of the entire forest development transportation facility including 
surface and shoulders, parking and side areas, structures, and such traffic-control devices as are 
necessary for its safe and efficient utilization. (36 CFR 212.2(i)).  

Maintenance Level: Defines the level of service provided by, and maintenance required for, a 
specific road, consistent with road management objectives and maintenance criteria. (FSH 
7709.58, Sec 12.3 – Transportation System Maintenance Handbook)  

Management Action: Any activity undertaken as part of national forest administration. 

Mesic: Adapted to an environment having a balanced supply of moisture. 
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Monitoring: The process of collecting information to evaluate if objectives and anticipated or 
assumed results of a management plan are being realized, or if implementation is proceeding as 
planned.  

Mosaic: A mix of stand structure and composition caused by disturbance. In the case of wildland 
fire, the word depicts widely varying fire effects. 

National Environmental Policy Act (NEPA) of 1969: An act to declare a National policy which 
will encourage productive and enjoyable harmony between humans and the environment, to 
promote efforts which will prevent or eliminate damage to the environment and biosphere and 
stimulate the health and welfare of humanity, to enrich the understanding of the ecological 
systems and natural resources important to the Nation, and to establish a Council on 
Environmental Quality. (The Principal Laws Relating to Forest Service Activities, Agriculture 
Handbook No. 453, USDA, Forest Service, 359 pp.)  

National Forest Management Act (NFMA): A law passed in 1976 requiring the preparation of 
regional guides and forest plans and regulations to guide that development.  

National Forest System: All national forest lands reserved or withdrawn from the public domain 
of the United States. 

Natural Regeneration: Renewal of a tree crop by natural seeding, sprouting, suckering, or 
layering.  

Need: Circumstances in which a thing or course of action is required (reason for action). 

Neotropical Migratory Birds: Migratory bird species that nest in North America and winter in 
Central or South America or in the Caribbean. 

Noxious Weed: A legal term applied to plants regulated by Federal and state laws, such as the 
Secretary of Agriculture or responsible state official. Noxious weeds generally possess one or 
more of the following characteristics: aggressive and difficult to manage, poisonous, toxic, 
parasitic, a carrier or host of serious insect or disease, and being not native or new or not common 
to the United States.  

Off-Road/Off-Highway Vehicle (ORV, OHV): Any vehicle capable of being operated off an 
established road or trail. 

Old-Growth Forest: Stands with trees greater than 32-inch d.b.h, and significant amounts of 
dead wood and trees with large limbs, cavities and mistletoe brooms.  

Overstory: The portion of the trees that form the uppermost canopy layer in a forest of more than 
one story. 

Prescribed Fire: The intentional application of fire to wildland fuels in either their natural or 
modified state under such conditions as allow the fire to be confined to a predetermined area and 
at the same time to produce the intensity of heat and rate of spread required to further certain 
planned objectives (i.e., silviculture, wildlife management, etc.). Any fire ignited by management 
actions under certain, predetermined conditions to meet specific objectives related to hazardous 
fuels or habitat improvement. A written, approved prescribed fire plan must exist, and NEPA 
requirements must be met prior to ignition.  
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Prescription: Measurable criteria that define conditions under which a prescribed fire may be 
ignited, guide selection of appropriate management responses, and indicate other required actions. 
Prescription criteria may include safety, economic, public health, and environmental, geographic, 
administrative, social, or legal considerations. 

Project: An organized effort to achieve an objective, identified by location, activities, outputs, 
effects, and time period, and responsibilities for execution.  

Public Involvement: A Forest Service process designed to broaden the information base upon 
which agency decisions are made by: (1) informing the public about Forest Service activities, 
plans and decisions; and (2) encouraging public understanding about and participation in the 
planning processes leading to final decisionmaking.  

Purpose: An intended result, something for which an effort is being made (objective). 

Reforestation: The renewal of forest cover by seeding, planting, and natural means. 

Regeneration: The process of establishing a new tree crop on previously harvested land. The 
term also refers to the young crop itself. 

Rehabilitation: The activities necessary to repair damage or disturbance caused by wildland fires 
or the fire suppression activity. 

Restoration: In the context of the cohesive strategy, restoration means the return of an ecosystem 
or habitat toward its original structure, natural complement of species, and natural functions or 
ecological processes. 

Rill Erosion: Erosion that forms many small but conspicuous water channels. 

Riparian: A geographic area containing an aquatic ecosystem and the adjacent upland areas that 
directly affects it. This includes flood plains, woodlands, and all areas within a specified distance 
from the normal line of high water of a stream channel, or from the shoreline of a standing body 
of water. 

Road Maintenance: The ongoing upkeep of a road necessary to retain or restore the road to the 
approved road management objective. (FSM 7705 – Transportation System)  

Road Reconstruction: Activity that results in a road improvement or road realignment of an 
existing classified road. (FSM 7700 – Transportation System)  

Roadless Area: A national forest area which: (1) is larger than 5,000 acres, or if smaller than 
5,000 acres, contiguous to a designated wilderness or primitive area; (2) contains no roads; and 
(3) has been inventoried by the forest system for possible inclusion in the wilderness preservation 
system.  

Salvage: Harvest of trees that are dead, dying, or deteriorating due to fire, wind, insect or other 
damage or disease.  

Scorch: Brown needles due to proximal heating where foliage did not catch fire.  

Final Environmental Impact Statement for the Warm Fire Recovery Project 281 



Glossary 

Scoping Process: Activities in the early stages of preparation of an environmental analysis to 
determine public opinion, receive comments and suggestions, and determine issues during the 
environmental analysis process. 

Sediment: Solid material, both mineral and organic, that is in suspension, being transported, or 
has been moved from the site of origin by air, water, gravity, or ice.  

Sensitive Species: Species that have appeared in the Federal Register as proposed for 
classification and are under consideration for official listing as endangered or threatened species, 
that are on an official state list, or that are recognized by the regional forester as needing special 
management to prevent their being placed on Federal or state lists. 

Seral: A transitory stage in an ecological succession. 

Sheet Erosion: The removal of a fairly uniform layer of soil from the land surface by runoff 
water, without the development of conspicuous water channels. 

Silviculture: Generally, the science and art of cultivating (i.e. growing and tending) forest crops 
based on knowledge of silvics. 

Size Class: Intervals of tree diameters used to classify timber. Size class includes 
seedling/sapling, pole timber, and sawtimber.  

Snag: Standing dead tree larger than 6 inches in diameter at breast height. 

Soil Wood: Small bits of wood in the soil. 

Soil Productivity: The capability of a soil to produce a specific crop such as fiber and forage, 
under defined levels of management. 

Stand: A community of trees or other vegetative growth occupying a specific area, and 
sufficiently uniform in composition (species), age, spatial arrangement, and conditions as to be 
distinguishable from the other growth on adjoined lands, so forming a silvicultural or 
management entity.  

Standards and Guidelines: Requirements found in a forest plan which impose limits on natural 
resource management activities, generally for environmental protection.  

Subwatershed: A drainage area of approximately 20,000 acres.  

Suppression: The act of extinguishing or confining a fire. 

Surface Fuels: Consist of grasses, shrubs, timber litter, and woody material lying on the ground. 

Temporary Road: Road authorized by contract, permit, lease, other written authorization, or 
emergency operation not intended to be a part of the forest transportation system and not 
necessary for long-term resource management. (36 CFR 212.1, FSM 7705 – Transportation 
System) 

Threatened Species: A plant or animal identified and defined in accordance with the 1973 
Endangered Species Act, and published in the Federal Register.  
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Trail: For purposes of travel by foot, stock, mechanized or motorized trail vehicle (less than 50″ 
in width).  

Trailhead: The parking, signing, and other facilities available at the start of a trail.  

Trees per acre:  The estimated number of tree stems on an acre. 

Unclassified Roads: Roads on National Forest System lands that are not managed as part of the 
forest transportation system, such as unplanned roads, abandoned travelways, and off-road 
vehicle tracks that have not been designated and managed as a trail; and those roads that were 
once under permit or other authorization and were not decommissioned upon the termination of 
the authorization (36 CFR 212.1, FSM 7705 – Transportation System).  

Understory: The portion of vegetation that is underneath the dominate tree canopy.  

Vegetation Structural Stage (VSS): A generalized description of forest growth and aging stages 
based on the majority or plurality of trees in the specific diameter distribution of the stand. Six 
growth stages are identified in table 95 below. For instance, if the majority of the stems in a stand 
(based on basal area) were in the 12- to 18-inch diameter class, the stand would be classified as a 
VSS 4. Stand vegetation dominance (VSS class) can occasionally be misleading. For example, a 
stand may have a few large trees that provide a high basal area and a great many small 
seedling/sapling sized trees underneath that contribute little basal area to the ratio. This stand 
could be categorized at a larger VSS class even though the majority of the trees requiring thinning 
are in a smaller category. Therefore, this structural classification system should be used as a guide 
to management over a project or landscape area rather than for individual stands. 

Table 95 Vegetative Structural Stages (VSS) 

Range of Tree 
Sizes for Each 
Growth Stage 

VSS 1 
Less than 

1″ 

VSS 2 
1″ to 4.9″ 

VSS 3 
5″ to 11.9″ 

VSS 4 
12″ to 
17.9″ 

VSS 5 
18″ to 
23.9″ 

VSS 6 
24″ 
over 

Tree age or growth 
stages 

Grass/forbs 
and Shrubs 

Seedlings 
Saplings 

Young 
Forest 

Mid-aged 
Forest 

Mature 
Forest 

Old 
Forest 

Basal area per acre for 
PFAs 

0 2 ft²/ac 12 ft²/ac 19 ft²/ac 27 ft²/ac 30 ft²/ac 

Basal area per acre for 
FAs 

0 1 ft²/ac 8 ft²/ac 12 ft²/ac 20 ft²/ac 23 ft²/ac 

Recommended 
Area Distribution (%) 

(open area) 
10 

 
10 

 
20 

 
20 

 
20 

 
20 

 

Watershed: The drainage basin contributing water, organic matter, dissolved nutrients and 
sediments to a stream, lake or river. 

Wilderness: Federal land retaining its primeval character and influence without permanent 
improvements or human habitation as defined under the 1964 Wilderness Act. It is protected and 
managed so as to preserve the natural conditions, which (1) generally appear to have been 
affected primarily by forces of nature with the imprint of man’s activity substantially absent; (2) 
has outstanding opportunities for solitude or a primitive and confined type of recreation; (3) has 
at least 5,000 acres, or is of sufficient size to make practical its preservation, enjoyment, and use 
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in an unimpaired condition, and (4) may contain features of scientific, educational, scenic, or 
historical value as well as ecologic and geologic interest. 

Wildland Fire Use: The management of naturally ignited wildland fires to accomplish specific 
resource management objectives in predefined geographic areas. 
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