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Executive Summary
The 538,000 acre Wallow Fire burned on the Apache-Sitgreaves National Forest (ASNF) in
eastern Arizona at the height of the summer fire season and became the largest fire on record in
the southwestern region of the United States. The extent and severity of the fire affected not
only forest ecosystems and resources, but impacted the lives and livelihoods of the residents of
Apache and Greenlee counties as well as residents across the region. While immediate response
to watershed and flooding issues have commenced and are on-going, the effects of the Wallow
fire will present managers of the ASNF with complex challenges for years (in some cases
decades) to come.
To respond to such a large event, the Southwestern Region (Region 3) of the Forest Service
formed a Rapid Assessment Team (RAT) to provide an outside perspective on the issues this
event will present for ASNF managers and to recommend key short-term and long-term
rehabilitation activities to address the resource impacts of this fire. The Rapid Assessment Team
followed and built upon the activities prescribed and initiated by the Burned Area Emergency
Response (BAER) team which worked during and after the fire to implement emergency actions
to stabilize impacted watersheds and protect the life and safety of residents of surrounding
communities. Additionally, the RAT used much of the analysis of the impacts to the Forest’s
current and future program of work and recommendations for addressing these issued presented
by the Framework Assessment Team (FAT). The RAT team drew heavily upon the efforts of
these early teams to more thoroughly develop comprehensive short to long term restoration
objectives and actions and provide recommendations on how best the ASNF may organize itself
to accomplish these goals.
Although BAER teams moved quickly to address risks to human health and safety and complete
much of the emergency stabilization work prior to the monsoon rains, there are still areas where
important restoration work is necessary. Further assessments, restoration work and monitoring
are necessary, as well as a need to validate the assumptions and findings from the BAER
modeling. As the emergency work is completed and longer-term recovery begins, the forest will
have the opportunity to focus on the strategic selection and placement of treatments, and be
guided by an integrated and cooperative assessment; planning, monitoring and research
processes.
As described in each of the Specialist Reports and summarized in Appendix 1of this document,
the RAT has identified many actions needed to address resource concerns within the Wallow fire
area. Many of these actions are aimed at protecting the health and safety of forest employees and
visitors and adjacent private landowners (e.g. hazard tree removal, watershed
stabilization/restoration, road and crossing work, etc.). The majority of the recommended
iv

projects are a high priority for restoring and/or protecting valuable forest resources such as
reforestation in burned areas, treatment of noxious and invasive weeds, riparian and critical fish
and wildlife habitat, range improvements, insect and disease prevention measures, fuels
treatments and salvage of timber . Depending on actual funding availability, projects will likely
need to be evaluated against one another to ensure the most efficient and effective treatments are
selected for implementation. Moderate and low priority projects are also included in the
recommendations though these may be contingent of funding and logistical capabilities.
In order to address the vast amount of work associated with recovery of the fire area and
continue other important projects and programs on the Forest (Forest Plan Revision, White
Mountain Stewardship/4 Forest Restoration initiative, Travel Management, etc.) the Team has
recommended a dedicated Recovery Team be established to handle the assessment, planning and
implementation of fire rehabilitation activities (see Organization, Skills and Strategies). The
goal of the recovery team would be to carry out a strategy for achieving recovery objectives
within the burned area. The Recovery Team would compile the assessments completed by
resource area into one overall assessment of changed conditions. The overall assessment would
be used to develop proposed agency actions and priorities for implementation. The Recovery
Team would work closely with the line officers to develop proposals and conduct the appropriate
level of environmental analysis to comply with NEPA. The RAT recommends that the Recovery
Team leader position be filled immediately to begin this process. Monitoring of the effectiveness
of recovery actions and the ecosystem’s natural response to the fire will be important to form the
basis of an adaptive approach to recovery of the fire area.
There recovery team will focus on a variety of recovery objectives including, but not limited to:






Re-building damaged infrastructure,
Improving terrestrial and aquatic wildlife habitat,
Removing dead and dying trees to decrease long-term heavy fuel loading, reduce insect
and disease as well as recovering some of the economic value of burned timber,
Implementing long-term BAER treatments,
Achieving reforestation through tree planning and conducting assessments of when
livestock can be returned to grazing allotments impacted by the fire.

Given the scope and complexity of the resource issues posed by the fire and the immediate need
to initiate recovery actions, it will be important for the Forest to quickly prioritize the
recommendations in this report and strategize on how best to accomplish these actions given
actual funding levels.
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Rapid Assessment Overview
The Rapid Assessment Team (RAT) was invited to the Wallow Fire on the Apache-Sitgreaves
NF (ASNF) to provide an outside perspective on some of the key issues facing the forest in the
short-to-long-term restoration of the fire area. The intent of and task for this team was to work
for the Forest Supervisor and Deputy to provide a fresh look at the key projects and issues facing
the forest over the next one to ten years. The team examined restoration needs and priorities
over time, the likely costs and staffing options associated with these priorities, and
recommendations and opportunities to accomplish and expedite this work. While it was crucial
to work with forest personnel to develop the projects, estimated costs and timelines, the
assessment was intended to provide an independent recommendation of recovery efforts needed
within the burned area. This assessment reflects the perspective of the Rapid Assessment Team
members who are responsible for the concepts, assumptions and recommendations within.
On the afternoon of July 18, 2011, the team met with the Deputy Forest Supervisor, available
Forest Leadership Team members and other staff for an informative and comprehensive inbriefing to discuss the assessment objectives, key tasks, and logistics. The objectives discussed
included developing projects, timelines, costs, priorities, staffing, recommendations, options,
opportunities, etc. In addition, the team looked at examples of similar assessments prepared for
the Coconino NF and the Black Hills NF. The area of consideration included those activities
affected or influenced by the fire and generally within the fire perimeter on the ASNF.
Following the in-briefing and continuing through the next morning, the RAT discussed and
began to develop a fuller understanding of the task and assign roles to accomplish this effort.
The team chose to follow basic elements of the draft Large Scale Event Recovery (LaSER)
process in FSM 2021 and began establishing a baseline using key restoration or mitigation
projects (Action Items) from the BAER report and recommendations from forest and regional
experts and specialists. This information is contained within the Specialist Reports provided in
Appendix 2 of this report. As this information was being developed and assembled, the team
examined the means to display, assess, plan, and implement these activities. Activities were
grouped by year of implementation, while considering issues such as ongoing risks of damage,
NEPA, cost, socio-political implications, workforce, and others. This effort is displayed in the
Project Summary Table (Appendix 1) by priority (a Safety (S) notation being the highest priority
for implementation, followed by High (H), Medium (M) and Low (L)), year of activity, and
resource areas. Cost estimates for the actions listed in Appendix 1 can be found in each of the
Specialists’ Reports.
The team then focused on the question of how the ASNF might organize to accomplish this
critical work over the next three years (while maintaining the ability to deal with ongoing work
and issues). The “Skills and Staffing Needs” section identifies the skills necessary, possible
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hiring approaches, and a somewhat different organizational approach to that suggested by the
Framework Assessment Team Report (FAT).
As the team developed and worked through this process and effort, it continually met with forest
resource personnel, the Forest Leadership Team, Forest Executive team and the Regional Office,
to apprise them of the team’s approach, ideas and progress. Additionally, the team held an openhouse and invited the general public to provide input on rehabilitation of the fire area (see
comments in Appendix 2).
Finally, an outline and framework for writing and displaying our efforts was established. These
efforts are reflected in this document and attachments.
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Summary of Event
The area burned by the Wallow Fire provides important watersheds, recreation, food, wildlife
and water for millions of people in Arizona and beyond. It also supplies the livelihood and way
of life for dozens of small communities. The Wallow Fire significantly impacted these
communities and over 60 structures were lost. Fortunately, no lives were lost. The largest forest
fire in recorded history in the Southwest occurred during the longest drought in the past century.
Soil moisture prior to the fire was also at a record low. The past decade has seen many other
southwest forest fires of unusual size and severity.
The recovery of watersheds and forests from similar forest fires in the Southwest (e.g.,
Rattlesnake, Dude, Rodeo-Chedeski) have been complicated by erosion events, pre-fire
watershed degradation, and vegetation type conversions as hotter and drier conditions cause
forest types to shift further uphill. The introduction of exotic grass species into these burned
areas has changed fire regimes and forest diversity.
The 538,000 acre Wallow Fire started May 29, 2011, at the height of the ANSF’s fire season, a
time of year when strong southwest winds and low humidity are prevalent. The 2011 fire season
was intensified by the lack of prior-winter precipitation and the amount of fine fuels remaining
from the previous year. As with most of the western United States, the forest vegetation was
well outside the historic range of variability for fuel conditions—given the past century of fire
suppression and cultural practices of grazing, road-building and timber-cutting. Thus, the stage
was set for explosive fire behavior, displaying high intensities and severe effects and results.
Highlighting this fire season’s conditions, the total acres burned on the ASNF over the last 25
years from both planned and unplanned ignitions was approximately 581,000 acres, just
exceeding the 538,000 acres burned by the Wallow Fire. The fire aftermath, when combined
with standard monsoonal rain events creates a high likelihood for multiple destructive erosion
events, debris flows, and floods over the next few years, with real potential to impact lives and
communities.
The coarse-scale assessments conducted during the Emergency Stabilization and Burned Area
Emergency Rehabilitation (BAER) planning and implementation phases guide treatments to
stabilize hill slopes and soils. This work is a priority above communities, in burn areas with the
steepest slopes and in areas of moderate to high burn severity.
Suppression, emergency stabilization, and rehabilitation for this fire have been costly. The
future will likely bring more frequent and larger fires of higher severity, prolonged droughts and
declining budgets. Future management must learn through and be guided by adaptive
management, so that priorities are focused on public health and safety, on the potential for
success, and occur in areas where high resource values are at greatest risk. These typically
include the Wildland Urban Interface (WUI), areas of moderate to high burn severity in steeper
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erodible soils, where species are imperiled, and where natural vegetation recovery may be
delayed. A strong adaptive management process would be in the forests best interest to guide
management activities, to provide education and outreach on success stories, and to facilitate any
future Planning and NEPA processes (e.g., Forest Plan Revision, Travel Management Plan,
White Mountain Stewardship, Four-Forest Restoration Initiative (4-FRI), and Other Projects).
Short-term needs (opening some recreational opportunities, grazing, hunting and forest thinning)
should be balanced and evaluated against the risk of negative long-term impacts (exacerbating
hill slope soil erosion, debris flows, delaying natural regeneration of the burned area). Weighing
these costs and benefits is particularly crucial in the priority high to extreme risk watersheds (see
HUD-6 Watershed Risk Map 1)—all areas with moderate to high fire severity, T&E species
habitats, sensitive habitats, culturally important sites, and areas with special resource values, etc.
It is important to minimize damaging management activities in such areas. Activities that might
further disturb vulnerable soil conditions, native seed crops and new regeneration would not be
recommended until assessments support such a decision.
After stabilizing soil erosion threats and risk to lives and properties, the recovery of the
watersheds, specifically riparian and wetland ecosystems should be the greatest priority. The
soil stabilization and recovery of the upland watershed vegetation is implicit in the recovery of
these wetlands. The recovery of the wetlands, however, will be the measure of success overall
(as demonstrated through water quality and riparian assessments and monitoring). This is
because of the important values of these riparian ecosystems for water storage and filtration,
range, T&E and sensitive species, wildlife, recreation and biological diversity. The recovery of
stream and aquatic habitats varies, but can take more than 15 years in places and will likely
require more intensive monitoring and treatments. These priority watersheds and riparian
ecosystems (See Figure 4) are in essence the ‘biggest bang for the buck’ for focusing assessment
and restoration efforts. Through these watersheds and riparian ecosystems, the most valued
resources on the forest may be sustained, and as this is achieved for each priority stream system
it will provide a strong indication of overall watershed recovery.

Post-Event Conditions
Life, Health, and Safety
The public generally was able to access and utilize the forest and the facilities, infrastructure and
roads and trails in a safe manner prior to the fire. The forest addressed hazards as they became
known or closed hazardous facilities and areas until the problem could be corrected. Over much
of the Wallow fire area there are currently numerous known hazards and risks to public use,
including in or on trails, roads, recreation areas, recreation sites, and others. Despite the priority
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work by the BAER team to address this issue, significant risks must still be addressed and
mitigated. This is why many portions of the forest remain closed to the public. The forest
continues to address emergency issues and develop longer-term solutions to reduce hazards so
they might open areas to the recreating public as soon as possible. Further identification of
threats and risk mitigation measures are more fully discussed throughout the Specialist Reports.

Roads and Infrastructure
The transportation system in place before the fire was developed in areas of logging activities
throughout the 1970’s and 1980’s. Roadway prism and drainage structures were constructed to
standards for heavy haul trucks. The roads were maintained to standard or exceeded standards to
reduce sediment transport into adjacent streams. Other road improvements were based on high
recreational access. The roads in the burned area received regular maintenance and
improvements over the past three to five years. Overall, the roads were in very good condition.
Roads, culverts, and bridges in the fire area are now prone to debris flows, sedimentation,
flooding, and failure. Increased maintenance will be required until the burned area has
stabilized—which will likely take years. Roads in low to moderate burn areas will be subject to
increased hazards from blow-down trees and bug infestations in surviving trees. See the
Engineering Report for an inventory of roads, bridges, culverts, signs, gates, cattle guards,
drainage dips and aquatic organism passages within the burn area by burn severity classes.
A total of 19 dams were properly functioning before the fire, only Colter Reservoir had
deficiencies listed by Arizona Department of Water Resources. Although dams received no
direct effects as a result of the fire, they may receive indirect impacts from increased frequency
and magnitude of future flow events.
Four lookout towers were maintained to standard and fully operational prior to the Wallow fire.
Two of the four towers, Escudilla and Big Lake, had deferred maintenance items completed last
summer, including new roofs, repainted cabs, and window replacement. The Escudilla tower
was exposed to high intensity heat; all parts of the structural integrity were impaired. Big Lake
Lookout tower was also subjected to high intensity heat; the entire cab was destroyed and the
steel deformed from the heat. Both towers will require complete replacement.
The Water Canyon Administrative site, which consists of a residence, barn, miscellaneous out
buildings, well and septic system, was in good condition. A new well was just constructed and
put into service last year with ARRA funding. The residence and barn were in need of exterior
painting and some minor maintenance to doors and windows. The site was generally undamaged
by the fire.
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Fire/Fuels
The fire burned multiple vegetation types including ponderosa pine, mixed conifer, spruce-fir,
pinyon-juniper, mountain grasslands and riparian ecosystems. Fire behavior varied widely
depending on fuels conditions and weather as the fire progressed, so a spectrum of fire intensity
and fire severity descriptions are used to classify post-fire effects on the soil and vegetation. Fire
intensity is defined as the amount of heat generated by an active fire, and is usually expressed as
heat per unit area of flaming front or just as flame length. Fire severity can be described as the
ecosystems response to fire such as changes in dominant vegetation and soil conditions, while
fire intensity expresses the amount and rate of surface fuel consumption. One burn reflectance
classification is used to assess soil burn severity, the Burned Area Reflectance Classification
(BARC) and another, The Rapid Assessment of Vegetation Condition after Fire (RAVG), is used
to describe fire severity in vegetation.
The Burned Area Reflectance Classification found that approximately 17% of the Wallow
Fire experienced high soil burn severity (see following table), 14% moderate and the
remaining 69% low and unburned (see Table below).
Table 1. Acres and Percent by Burn Severity Class for the Total Wallow Fire Burn area (Data as
of June 24, 2011 finalized BARC map; from Wallow Fire BAER Report Executive Summary,
July, 2011).
Soil Burn Severity Acreage
Severity

Unburned

Low

Moderate

High

Total

Acres

114,811

237,058

72,243

85,753

509,865

Percent

22

47

14

17

100

While BARC analysis focuses on the fire’s impacts to soils, the RAVG process estimates burn
severity by looking at pre and post fire vegetation conditions (though it does not describe a
permanent loss in vegetation cover). See the map below and the Forest Vegetation discussion
below for a summary of RAVG estimates in the Wallow Fire area.
Post-burn vegetation conditions/fire hazard
Fire intensity and severity have changed in all vegetation types as a result of the Wallow Fire.
Predicted post-burn fire behavior is described here using the 40 Fire Behavior Fuel Models from
Scott and Burgan (2005) and is based on current vegetation conditions as a result of burn severity
and potential plant regeneration.
In areas that experienced low fire intensity and severity during the Wallow Fire, such as the low
severity areas in the ponderosa pine and the mixed conifer type (see Figure 2 below for an
example of the mixed conifer type), where surface fuel loading of needles was reduced and the
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lower branches on the overstory were killed and removed, future fire behavior will be mitigated
by this reduction of fine fuels. Both surface fuel loading and crown fuels contribute to the risk of
a crown fire. Surface fuels have been reduced and the average crown base height in the stand has
been raised, so it is less likely for these areas to initiate a crown fire from torching trees. When a
fire does occur in the area, in these immediate post-fire fuels, the primary carrier of the fire will
be needlecast and the new grass layer that is already growing (see Figure 2 below). The fire will
be less intense, produce less heat, and consequently be less severe, translating to less overstory
mortality and changed soil conditions.
In areas that experienced high severity fire effects, such as the mixed conifer sites on the Wallow
Fire, most of the surface fuels and much of the fine fuels in the overstory tree canopy have been
consumed. Future fire intensity and severity will not be a concern in these areas until the stand
regenerates and the overstory snags fall down and come in contact with the soil surface. When
large logs ignite, they produce more heat for a longer time than smaller fuels. Future fire
intensity in the mixed conifer sites will depend on slope, aspect, elevation, and the type and
arrangement of vegetation that becomes established. Potential fire intensity will be lower in
areas where aspen becomes established and is the dominant understory. Because aspen does not
readily ignite and burn, potential fire intensity and severity would be lower in the future.
However, ASNF staff observed that in areas with an overstory of aspen but a large amount of
dead and down in the understory, the aspen did burn due to the proximity of the dead and
downed logs to the aspen overstory.

Page | 5

Figure 1. Burn severity across the Wallow fire area.
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Figure 2. Mixed conifer stand on Wallow Fire burned in low to moderate severity fire.

Watershed
This report addresses watershed and soil conditions using data that can be found in the 2011
Wallow Wildfire BAER Soil Resources Report and the 2011 Wallow Wildfire BAER Hydrology
Report.
Field assessments of the Wallow fire area were conducted by the BAER hydrology and soil
teams during the period June 16 - 30, 2011. Field reconnaissance consisted of aerial inspection
(helicopter), on-site inspection of potential values at risk, and field inspections of watershed and
soil conditions.
The BAER soil team used a BARC map, TEUI, and the Forest Service Watershed Erosion
Prediction Project (FS WEPP) modules to predict post-fire erosion rates. Soils on slopes greater
than 40 percent, which encompass 48 percent of the burned area, and soils derived from volcanic
sediment parent materials have the potential for high erosion rates and potential mass wasting.
Other soils of concern are soils with a soil hydrologic group classification of D. They comprise
64 percent of the burned area. Soils in hydrologic group D are typically shallow over bedrock
and/or contain high clay content. These soil characteristics indicate a high potential for runoff.
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The BAER Soil Resources Report modeled a pre-fire erosion rate of 3.6 tons per-acre-per-year
and a post-fire of 7.2 tons-per-acre-year. A further discussion of soil methodology can be found
in the 2011 Wallow Fire BAER Soil Specialist Report.
The map below (Figure 4) shows the 6th code HUC watersheds affected by the Wallow Fire. See
Watershed Specialists report for the HUC6 burn severity data.

Figure 3. Wallow fire overland flow from approximately 0.5 inch precipitation event.
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Figure 4. Watershed risk assessment based upon watershed combined percent of moderate and
high severity burned area; Low Risk ≤ 20%, Moderate Risk 21-24%, High Risk 25-34%, Very
High Risk 35-44%, Extreme Risk ≥ 45%.
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Forest Vegetation
The Wallow fire has impacted over 504,500 acres of ASNF land and resources. As shown
below, much of the fire area (approximately 290,430 acres, 58%) burned at moderate-high and
high severity (loss of > 50% of BA), resulting in considerable losses of forest vegetation. As
RAVG models are refined, it is likely that moderate-high and high severity burn acreage will
increase. Additional tree mortality can be expected in the next 1-3 years as remaining trees die
of cambium/root damage from heat, insects and disease infestations and other post-fire
conditions.
Table 2. RAVG Mortality estimates for the Wallow fire as of 07/20/2011.

RAVG Overstory
Mortality Estimates
Wallow Fire - ASNF
Lands
BA LOSS
Acres
0 - 25%
78,689
25 - 50%
120,206
50 - 75%
97,328
75 - 100%
193,101
No Data
15,194
TOTAL
504,518
The following table shows the acreage burned by the pre-fire forest type across the Wallow fire
area. Not represented on the table are various types of non-forested, grass, shrub, and other
hardwood categories. Mixed conifer forests are comprised of Douglas-Fir, blue spruce, and
white fir types that total nearly 94,500 acres across the fire area. Mixed conifer and ponderosa
pine types total approximately 317,705 acres or 71% of the forested area burned by the Wallow
fire.
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Table 3. Burn severity (acres) in dominant cover types across the Wallow fire area based on RAVG data 07/20/11.

White Fir

Aspen

Pinyon Juniper

Spruce/Fir

Blue Spruce

Engelmann
Spruce

Juniper
Woodland

Oak Woodland

Gambel Oak

Southwestern
White Pine

Tree
(undetermined)

Unknown

Grand Total

Willows

Douglas-Fir

26,096

9,964

1,967

4,401

6,902

1,470

856

1,003

1,516

1,677

446

77

131

74

21

15,347

71,949

25 - 50 %

68,666

15,007

3,368

3,402

3,762

1,707

1,391

1,179

1,119

928

190

136

143

105

14

12,159

113,277

50 - 75%

54,584

9,334

2,684

2,308

2,347

1,381

1,149

776

538

439

105

108

89

64

24

10,560

86,489

75 - 100%

66,913

30,018

13,295

9,115

4,575

5,590

3,039

3,063

1,006

562

72

328

91

20

62

26,071

163,821

No Data

6,959

1,767

524

1,424

420

145

164

308

27

17

14

65

0

7

917

12,758

Grand Total

223,219

66,090

21,837

20,649

18,006

10,293

6,599

6,328

3,634

830

664

519

263

128

65,054

448,293

4,179

Cottonwood

Ponderosa Pine

Basal Area Loss
0 - 25%
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Ongoing Vegetation Management Projects
The fire has impacted a number of past, current and future vegetation management projects
including the Greer WUI, Eagar-South, Nutrioso, Beaver Creek WUI and Campbell-Blue project
areas (as well as others). Eagar-South and the Nutrioso projects (1 and 2) were important parts
of the White Mountain Stewardship (WMS) project. In total, the fire impacted over 3,000 acres
of active task orders in the Nutrioso projects (a total obligation of approximately $1.4 million)
and a 1,450 acre task order in the Eagar South project that was scheduled for award in fiscal year
2011. These projects cannot move forward until it is determined if the original environmental
analyses prepared for these projects are still valid. Field inspection/verification of burn severity
conditions within each project area will be needed to inform project documentation review.
Using remote sensing data (i.e. RAVG) mapping alone may yield inaccurate representations of
post-fire conditions within these project areas (e.g. overestimation of moderate-high and high
severity burn acreage).
If it is determined that the fire has significantly changed the conditions in these project areas
such that the original decisions are no longer valid, future offerings for the White Mountain
Stewardship project will need to be shifted. Without the ability to award task orders in Nutrioso
or Eagar-South, the acreage for these projects would have to be substituted with acreage from
projects on the Lakeside and Black Mesa Ranger Districts (Los Burros and Nagel NEPA
projects). The use of these projects is anticipated to meet the majority of acreage commitments
for the WMS through 2014. Though the use of acreage in the Greens Peak and/or Show-South
projects may also need to be used. The fire did not impact current projects associated with the 4
Forest Restoration Initiative (Rim Lakes, Mineral C –Thompson, Mineral C- Whiting, and
Timber Mesa) and prep work continues in these areas to meet the initial commitments from the
ASNF. However, if the Forest focuses all its current planning, prep and administration resources
on restoration within the fire area, the ability to meet commitments to the 4FRI project may be
jeopardized.

Natural Regeneration/Reforestation
The post-fire vegetative response and composition depends on several factors including fire
severity, pre-fire vegetation, and species adaptations to fire. Due to the sheer size of the Wallow
Fire, numerous species, vegetation types and ecosystems were affected. For further details on
these factors and the typical post-fire response of dominant vegetation types please see the
discussion in the Forest Vegetation Specialist report Natural regeneration of conifer species can
be expected in areas that burned at light or light-moderate severity (where < 50% of the existing
basal area was lost), and also in smaller blocks of higher severity that are surrounded by or still
may contain live trees (for example, areas up to 100 acres in size for ponderosa pine stands).
Potential Natural Vegetation Type (PNVT) mapping combined with burn severity in the fire area
can shed some light on where natural regeneration may occur. The table below summarizes the
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acreage in the fire by burn severity, and PNVT.
Table 4. PNVT acreage and burn severity within the Wallow Fire area

PNVT COVER
TYPE
Ponderosa Pine
Mixed Conifer
Spruce/Fir

0 – 25%
8,624
26,805
1,810

Burn Severity (BA Loss)
25 – 50%
50 – 75%
47,807
35,445
49,386
28,190
2,211
1615

75 – 100%
32,860
100,107
6,155

Artificial reforestation efforts (planting) will be desirable in many of the mixed-conifer and
ponderosa pine stands that burned at moderate-high and high severity (where >50% of the
existing basal area was lost). There will, however, be limitations to how much of the area can
actually be planted. Currently, on-hand seed available to sow for the correct seed zones, species
mixes and elevation ranges within the fire area (and across the ASNF) are minimal. Collection
of additional seed in the near future will be dependent on a sufficient seed crop being produced
by residual trees; which could take 3-5 years; and further. The IDIQ contract for seed
procurement has recently expired. Given an adequate supply of appropriate seed and seedlings
from the nursery, it is estimated that 2,500 acres of planting in the fire area could be
accomplished annually. This issue is addressed in detail in the Forest Vegetation Specialist
Report.

Range Resources
The Wallow Fire burned over 45 grazing allotments, 236 pastures and two conservation areas,
damaging fences, water systems, other range improvements, and vegetation resources. Twenty
seven allotments were burned on the Alpine Ranger District, two on the Clifton District, and
sixteen allotments and two conservation areas on the Springerville District. Of the 45 allotments
affected by the fire, fifteen allotments had 10 percent or less of their acreage in moderate and
high severity burn acreage, ten allotments had 10 to 25% of their acreage within moderate to
high severity burn acreage, and the remaining allotments had 25 to 64% of their acreage within
moderate and high severity burn areas. Five of the top six allotments with the greatest
proportion (>50% of allotment) of moderate and high severity burn acreage are on the Alpine
District (Alpine, Upper Campbell Blue, Fish Creek, South Escudilla, and Nutrioso Summer).
The remaining allotment with the greatest proportion (>50% of allotment) of moderate and high
severity burn acreage is on Springerville (St. Mary). See the Range report for details on grazing
allotments and pastures burned during the Wallow Fire by burn severity.
Due to the scope and scale of the fire event, initial BAER assessments of range improvements
following the fire focused mainly on stock water ponds. These improvements were not directly
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affected by the fire, however are expected to fill with sediment and ash as a result of overland
flows and post fire flooding. Other range improvements damaged in the fire include trick tanks,
fences, corrals, troughs, spring developments, well developments and pipelines. See the Range
specialist report for more detailed information on range improvements within the burned area of
the Wallow Fire by burn severity.
GIS records and analysis indicate approximately 280 miles of fence line, 36 structural corrals
and water developments, and 75 stock water ponds were within the moderate and high severity
burned areas on the affected allotments. The majority of range improvements were within the
low severity burn and unburned parts of the fire. Repairs, reconstruction and maintenance of
range improvements need to be scheduled for completion prior to livestock reentering an
allotment and/or pasture.
Range vegetation will also be affected to varying degrees by fire severity. Approximately 17
percent of the fire was classified as having high soil burn severity, 14 percent moderate severity,
47 percent low severity, and 22 percent within the fire perimeter was unburned (Data as of June
24, 2011 BARC map). In areas of high severity, most vegetation (including grasses, forbs, and
shrubs) was consumed, including the duff layer. In areas of low fire severity, herbaceous plants
should recover quickly given the right moisture conditions and where sufficient litter is in place
to provide adequate soil protection. Other areas within allotments and pastures exist as unburned
islands within the fire perimeter. In general, areas of low fire severity should recover rapidly and
allow for livestock grazing within a relatively short timeframe. Low severity acreage areas of
the fire are also at lower risk for damage to range improvements, and should move toward
meeting goals and objectives without significant actions. All areas will require condition
assessment prior to re-opening allotments. The areas of low severity will have the most rapid
response and recovery post fire.
The areas of moderate and high severity fire will take longer to recover. Recovery within high
severity burn acreage will be benefited to some degree from the emergency stabilization seeding.
Seeding of native perennials in these areas further promotes vegetation establishment. In areas
of moderate severity some residual stubble and litter may exist. Vegetation recovery is expected
to be variable and dependent on residual stubble and remaining litter. Site specific monitoring
will help determine when livestock can return to pastures within the moderate and high severity
burn areas of the fire, but may in some cases, exceed more than one growing season, depending
on rate of post fire forage development and recovery to a level where domestic livestock grazing
can begin to be reinstated.
There will be a significant impact to some permittees and livestock operations partly due to the
large amount of work to repair and reconstruct range improvements. The other major factor is
the amount of moderate and high severity burn acreage that may not be available for livestock
use in the short-term to provide for stabilization and recovery of soil and vegetative resources.
Allotments will need to be assessed on an individual basis to determine appropriate pastures,
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progressions, management, and timing for reinstating livestock grazing. Allotment management
plans will need to be reassessed for the most significantly affected allotments.

Page | 15

Figure 5. Burn Severity (BARC) in grazing allotments and riparian areas within the Wallow Fire.
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Invasive Species; Exotic and Noxious Invasive Plants
Based on the Noxious and Non-native Plants BAER Report, pre-fire surveys in the Wallow fire
perimeter indicate that the area contained between 5,100 to 6,800 acres of noxious and nonnative invasive plants. Prior to the burn, there was the potential for at least 28 Arizona noxious
plants and 23 non-native invasive plants to occur within the area (See Noxious and Non-Native
Plants Report). The risk of noxious and non-native plant establishment in the low burn severity
areas may be low because native vegetation will likely re-establish quickly, before new weed
establishment. However, potential exists for weed populations in these areas to spread as a result
of fire suppression activities. Low severity burn areas are identified in the range vegetation
section.
Moderate to high severity burn sites are likely to be most vulnerable to expansion of existing
populations and invasion of new exotic plant species due to removal of the litter layer, exposed
soils, and reduction in canopy cover and shading. In areas of high severity burn, native
herbaceous seeds present in the soil may have also been compromised, requiring an extended
timeframe for native perennial species to become reestablished. Noxious and non native plant
species have the potential to establish at a much faster rate, further impacting emerging natives.
Forbs and grasses were also decreased in areas of ground disturbance from suppression efforts,
leaving these areas vulnerable to new weed infestation.
Fire suppression resources may have introduced new exotics into the burn area and spread
existing populations. Suppression resources came from many areas throughout the western
United States, many having weed infestations on their home units. No provisions were in place
on the fire to wash or otherwise remove weed seeds from equipment prior to use on the fire line.
Rehabilitation actions to address values at risk, hazards and recommendations for emergency
stabilization treatments post-fire were designed with mitigation measures to reduce the potential
for introduction of new exotics into the treatment areas. Likely populations of new species will
occur in the months and years following the fire event. Areas where ground was disturbed
during suppression efforts, where people and equipment worked, and where equipment was
parked are high risk for new invasives. Fire resources may also have come in contact with
existing weed populations, on forest during suppression activities, spreading existing weeds into
new areas within the fire perimeter.
Keeping invasive and non-native plant populations from becoming established is a high priority
across ownership boundaries, including federal, state, tribal and private lands. Prevention and
treatment of invasive populations prior to these populations becoming established or expanding
is a key task in restoring desired native vegetation within the burn area and reducing long term
cost of containment, control and eradication. An aggressive monitoring and treatment program
is needed to deal with noxious and non-native plants. This effort is expected to be needed short,
mid and long term, post fire event. See Noxious and Invasive Plant report for weed population
data for the fire area.
Page | 17

Forest Insects and Disease
Prior to the Wallow fire, the fire area showed a variety of insects and disease agents including
Ips, western, roundheaded and mountain pine beetles, defoliators, mistletoe and root rot.
Additionally, Sudden Aspen Decline had been documented in the area and recent surveys
suggested that up to 25,000 acres of aspen had been impacted or completely lost across the
forest. Insect and disease levels are monitored with yearly surveys by Forest Health Protection
staff as well as documented by Forest personnel during routine project work.
Some of these agents likely played a role in fire behavior and effects, though further analysis of
the pre and post fire conditions would be needed to quantify these effects. The post-fire response
of insects and diseases within the fire area will vary between species and depend on a variety of
environmental factors including: burn severity, residual live tree density, climate, location and
other environmental conditions. Immediate actions can be taken to minimize the impacts of
existing I&D agents, while future actions must be responsive to monitoring results to reduce
further damage to and loss of forest vegetation. This issue is addressed in the Forest Insect and
Disease Report.

Wildlife and Rare Plants
The BAER report focused on implementation of Wallow Fire recovery actions for threatened,
endangered and candidate species. Emergency treatments addressed only the most immediate
and pressing threats to populations and habitat loss. Significant ongoing threats remain, not only
to the four terrestrial and aquatic species addressed in the BAER report, but to the numerous
other wildlife, fish and plant species impacted by the Wallow Fire and the economic vitality of
the local communities.
The species addressed in the BAER report include Mexican spotted owl (Strix occidentalis
mexicanus), Southwestern willow flycatcher (Empidonax traillii), Three Forks springsnail
(Pyrgulopsis trivialis), Chiricahua leopard frog (Rana chiricahuensis), Mexican wolf (Canis
lupus baileyi), and New Mexico meadow jumping mouse (Zapus hudsonicus luteii).
The BAER Wildlife Resource Team found the risk to Mexican spotted owls to be very high. Of
particular concern was the large number of nest sites (protected activity centers or PACs) that
were burned in the fire in relation to the total number of PACs occurring on the ASNF. A total of
seventy six (76) Mexican spotted owl PACs, accounting for 58% of the PACs on the ASNF
occur within the burn perimeter of the Wallow Fire. Of these, 30 are considered to be at high risk
of loss of the owls associated with each individual PAC. Another 23 PACs were considered to
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be at moderately high risk. In total, 53 PACs (nearly 70% of those in the fire area and 37% of
those found on the ASNF) have been seriously compromised by this fire in being able to
successfully support breeding Mexican spotted owls in the future.
The impact of the Wallow Fire on Mexican spotted owl nest sites makes it critical to mitigate
risk to those Wallow fire PACs that remained unburned or were burned with low fire severity.
Those PACs that were impacted more severely by the fire require actions to prevent further
deterioration of their recovery potential and enhance recovery rates.
Pheromone treatment, as detailed in the Forest Insect and Disease Specialist report are
recommended for implementation within 20 PACs where fire intensities were low or where
significant unburned area remains. The pheromone treatments within PACs may reduce the risk
of beetle induced tree mortality which is expected to occur in fire area. If left untreated,
additional degradation and loss of Mexican spotted owl PACs is expected to occur.
To prevent further deterioration and to enhance recovery rates, seeding and heli-mulching is
recommended within all 5 PACs, totaling 1,000 acres, where at least 83% f the PAC burned in
high and moderate severity. Reforestation activities are also proposed for implementation on an
estimated 2,100 acres within these PACs. Reforestation priorities would follow a site specific
assessment of suitability for planting success and needs assessment of natural regeneration.
Although Southwestern willow flycatcher, Three Forks springsnail, and Chiricahua leopard frog
were not likely significantly impacted by direct fire impacts, post fire runoff debris, ash, and
sediment flow pose a serious and continuing threat. Among the values at risk are three breeding
areas for Southwestern willow flycatcher, twenty-four Three Forks springsnail sites, and four
Chiricahua leopard frog sites. Specific actions to address these values at risk are detailed in the
Wildlife specialists report.
Fire impacts on Mexican gray wolves are expected to be most pronounced immediately
following the fire, and are directly related to fire impacts on prey species abundance and
distribution. Elk and deer abundance should increase as forage and browse within the fire
perimeter recover. Deer abundance should exceed pre-fire conditions within five years as
browse, including aspen, respond to reduced competition from fire killed conifers.
Although prey numbers are expected to recover quickly, prey distribution may be slower to
return to pre-fire conditions. An important factor will be wildlife water availability. Increased
ash and sediment flow from high and moderate severity burn areas will reduce the capacity of
water catchments utilized by wildlife as well as livestock. Reduced water availability is likely to
impact Mexican gray wolf pup recruitment through decreased availability of prey in the vicinity
of denning sites.
To address this issue, wolf prey-base needs should be addressed in water catchment cleaning,
rebuilding, and refurbishment. The range section of this document identifies a total of fourteen
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water catchments considered high priority for rebuilding and refurbishment within the next five
years.
A priority for many resource areas is the reconstruction of the boundary fence between Forest
Service and tribal lands. The Wallow Fire burned the boundary fence--destroying wooden stays
and fence posts, weakening the wire, and killing trees that will eventually fall onto the fence. If
the fence remains down, additional unauthorized livestock (horses) will graze onto the Forest
from adjacent tribal lands. Increased horse numbers, especially on habitat burned in the Wallow
Fire, will hamper post-fire recovery, delay restocking some areas with domestic livestock, and
will likely result in significant and long-lasting habitat degradation.
Another priority action, for many resource areas, is to complete NEPA analysis enabling
implementation of prescribed fire and allowing for natural fire management, in the fire area, on
ASNF land. The Wallow Fire resulted in significant tree mortality over large areas of the Forest.
As these trees fall, they can increase the fire hazard. Forage and browse would respond
positively to burning and increase vigor and palatability. Long-term fire recovery will be best
sustained through Forest management that promotes a fire return interval that is within the range
of natural variability.
Monitoring, research, mitigation and restoration projects are detailed in the Wildlife and Plant
specialist report aid in the recovery of wildlife, fish, and rare plans impacted by the fire. While
desirable to accelerate recovery and prevent further habitat degradation or population losses,
allowing for natural recovery would best influence the rate and trajectory of post-fire recovery.
Avoiding, minimizing and mitigating for activities within the fire boundary that delay or impede
watershed, hydrologic, or vegetative recovery should be a top priority.
Restocking burned areas with domestic livestock can delay, or reverse ecological recovery.
Consideration must be given to retaining sufficient herbaceous vegetation to adequately protect
soils and to allow a trajectory towards rapid recovery while simultaneously providing forage to
wild and domestic grazing animals. The Forest should follow its recommended guidelines for
watershed stability and vegetation recovery.
Take measures to assure that repair and reconstruction of livestock fences result in fences that
meet wildlife movement standards, and that abandoned fences are promptly removed to avoid
creation of entanglement hazards or impediments to wildlife movement. The forest should also
consider this opportunity to evaluate fence alignments. This can provide for the protection of
sensitive wildlife habitats and species and may also improve grazing management efficiency and
reduce permittee fence maintenance.
Salvage logging could negatively impact post-fire recovery, through continued soil disturbance,
and removal of essential wildlife habitat components. Consider soil and watershed needs to
mitigate most of these impacts. Among these needs is the retention or creation of snags and large
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woody debris to meet Forest Plan Standards and Guidelines. Potential leave snags should be
chosen from the largest and most durable available.
Providing for an adequate open road network and camping opportunities, both developed
campgrounds and dispersed camping areas, will also impact post-fire recovery. A balance will
need to be struck between public safety, open road impacts on soils and watershed values, and
the ability of the Forest to help facilitate effective game management for resource protection.
Hunting can be used to control or reduce wild ungulate numbers and temporarily move animals
out of sensitive habitats, thereby limiting potential negative impacts of wild ungulates on
recovering herbaceous and woody vegetation within the fire area.

Fisheries
The scale of impact to native fishes in this area is unprecedented. Almost 600 miles of stream
and riparian vegetation were burned by the fire, representing 81% of the streams on the Apache
Forest. These stream ecosystems will be further affected by changes in runoff, sedimentation
and woody debris flows. Fish populations will also be affected by direct mortality from ash
flows, changes in habitat, and reinvasion by exotic fish and other aquatic species. The BAER
Team identified ten populations of Threatened and Endangered fishes that are at a high to very
high risk due to post-fire effects. This includes six populations of Apache trout, two populations
of little Colorado Spinedace, and two populations of loach minnow.
There will be direct mortality to the fishes due to multiple post-fire effects. Elevated watershed
overland flow, soil erosion, sedimentation and ash flow into the stream can produce anoxic
conditions that result in extensive fish mortality. There have already been documented reports of
fish diebacks throughout the fire and downstream. It is impossible to quantify the extent of these
diebacks at this time due to the magnitude of this event, the lack of people on the ground, and the
brief fish-carcass residence time in streams. Even though there is massive direct mortality, there
is likely the chance for individual fishes to survive.
There will be substantial changes in the stream habitat. Some potential impacts are changes in
the natural hydrograph, increased water temperature, changes in stream substrate, increased
siltation, loss of pools, changes in food availability, scouring of riparian/aquatic vegetation and
altered coarse woody debris delivery and storage. These streams will be very unstable after this
event and we may see considerable changes in the stream habitat over several years. These
changes in habitat can affect aquatic organisms at all life stages including eggs, juveniles and
adults. Eggs are especially susceptible to smothering from excessive sedimentation in aquatic
habitats. Therefore, restoration efforts should be implemented to reduce chronic inputs of silt
upstream of critical fish populations.
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Reinvasion by exotic fishes will have a detrimental influence on native fish communities. There
is a good chance that some of the more widespread native fishes (e.g., suckers and dace) will recolonize from metapopulations and may increase in proportion to exotic fishes. The Threatened
and Endangered fish may also respond positively if enough adults survive post-fire ash flows.
Timely assessment of these fish populations is critical; there may be opportunities to reintroduce
or augment populations of native fishes, to take advantage of these changed conditions and
habitat.
Fourteen of the sixteen Apache trout barriers on the Forest were within the burned area. We are
already seeing stream channels down-cut, move and substantially increased flows at the barrier
sites. Many of these barriers were not designed for these higher flows, with elevated large
sediment and coarse woody debris. Exotic trout may be able to bypass these barriers at times of
greater flows. Once these fish get upstream of the barrier they can quickly become established
and outcompete Apache trout.
There are eight sports fisheries at risk that contribute 155,000 angler days and over 20 million
dollars to the local economy. At this time four of the sports fisheries have been closed and will
probably remain closed through at least 2013, due to the potential for flooding and risks to public
health and safety. The other four sports fisheries will receive increased sediment and nutrients
that will likely result in episodic fish diebacks.

Recreation Trails & Facilities
Eight of the nine developed recreation areas were fully operational with no major deferred
maintenance requirements. The West Fork of the Black River was found in poor condition. Six
of the seven toilet structures there were listed for replacement with two being recommended for
closure due to health and safety concerns.
The West Fork Campground had one vault toilet building that was burned to the ground. The
remaining infrastructure was not affected directly from the fire but will require treatments to
protect the sites from post-fire debris and water flows over the next five years.
All recreation facilities within the fire-affected area were maintained to standard prior to the
Wallow Fire for the protection of human health and safety, and for the protection of governmentowned facilities, and have been opened for use by the public.
Trails were maintained to standard for the protection of public health and safety, and to prevent
damage or degradation of natural resources and were open for use by the public. User-created
dispersed campsites were not managed or maintained as Forest recreation facilities. Certain sites
were closed to public entry prior to the fire because of hazardous conditions previously observed
by Forest personnel.
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Landline, Special Uses, and Geologic/Mine Hazards
Project planning to accomplish land surveys will require coordination and analysis of present and
future land management activities that may need a legal and visible location of property lines.
Information contained in forest and district inventories of acres, boundaries, miles of property
lines, monuments, and corners all assist with project planning and overall program management.
A site specific evaluation of the status of corners and property lines will define the complexity of
land surveying problems, administrative and/or legal problems associated with the current
situation. Each resource (recreation, wilderness, range, and timber) is impacted and supported
by boundary management. Typically the estimation of cost for any given project is completed by
considering the type of activity:
1. Land surveys to support Lands activities.
2. Land surveys to resolve encroachments and trespass.
3. Property line and land corner maintenance activities.
Realistic project cost estimates are necessary for budget preparation and include program
management and total cost of general administration. Costs vary on control, terrain, and so forth,
ranging from $10,000 per mile of boundary line maintained to $25,000 per mile of boundary line
identified and posted.

Heritage Resources
Eighty-nine percent of the burn area has never been surveyed, so the exact number of cultural
resources is unknown. From the 11% that has been surveyed, a total of 221 known cultural
resource sites are recorded within the burned area. The majority occur within the areas of low
burn severity. GIS analysis using the BARC severity map shows 160 known sites occur in low
burn severity, 45 known sites occur in moderate severity, and 16 known sites occur in high burn
severity areas. All but 10 of these sites are on the ASNFs. The other 10 known sites occur on the
Gila NF.
A total of 87 of these identified sites were field assessed for BAER. Field assessments captured
data regarding the burn severity, fire effects, erosion threats, and recommended treatment of
cultural resources within the burn. The post-fire condition of several significantly damaged
historic properties will be described in more detail in a separate report to the Arizona SHPO and
will recommend changes to the NRHP eligibility of these destroyed properties. Keep in mind
that with only 11% of the area surveyed prior to the Wallow Fire for cultural resources, there are
many more unknown sites in the burn area.
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There is a need to increase archaeology capacity for the next 1 to 3 years to handle the heritage
contract administration work associated with Wallow Recovery, all monitoring, Section 106
coordination, report writing, data entry, and other support. With current workload, this cannot be
handled by existing heritage personnel. It is important to have archaeologist who work
exclusively on the restoration effort.

Adaptive Management; Assessments, Monitoring and Research
Coarse-scale assessments (e.g., BARC Mapping, Soil Burn Severity Mapping) during the
Emergency Stabilization and BAER planning and implementation phases have thus far guided
treatments to stabilize hill slopes and soils primarily above communities, on the steepest slopes
and associated with moderate to high burn severities. Given the size, magnitude of impacts to
human life and safety, and urgency to complete treatments prior to the monsoon rains, these
assessments and treatments have been acknowledged to likely have many uncertainties and high
variability. The less-urgent situation in the future (e.g., > 6 months after fire control) should
enable a more thoughtful approach to spending, using a more strategic selection and placement
of treatments, informed by a slightly more rigorous level of assessment, monitoring and research.
Spending a portion of the BAER funding on these adaptive management activities is required by
policy, and will demonstrate sound ecological and fiscal management. The baseline data which
otherwise would not likely be collected, will also provide important baseline information to
guide management decisions over decades and is moreover a sound investment. Thus a strong
adaptive management process will be in the forests best interest to guide future management
activities, to provide public education and outreach on success stories, and to facilitate any future
NEPA and planning processes.
On a normal year, typical hill-slope stabilization treatments have a low to moderate potential for
effectiveness, some much less than others (Robichou et al. 2009). Given the current drought and
long-range forecast for increased warming their effectiveness may be even less certain. Seeding
in particular, has been shown to be ineffective the first year, less effective than various mulching
treatments, to inhibit native species regeneration, and to have the highest potential for exotic
species introductions (Peppin et. al 2010; Peppin et al. 2011). Due to the number of forest fires
with large moderate and high severity components in the Southwest, native seeding mixes have
been quickly stripped from local distributors, and managers have been forced to buy seed from
larger companies outside the region. This also calls into consideration the quality of the current
and future seed sources. The high financial cost and low efficacy should call into question the
continued practice of seeding areas burned in wildfires (Stella et al. 2010). Stella et al. (2010)
adds to the growing evidence that post-fire seeding is often ineffective in enhancing post-fire
plant cover, reducing bare ground, or reducing invasive non-natives (Hunter et al. 2006; Masters
et al. 2010). Given these results from recent studies, monitoring the success of current
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treatments will help inform and improve the effectiveness and efficiency of future applications of
seed. In general, mulching should be considered over seeding in more cases, the risk of
introduced persistent, exotic and noxious species is typically less, with greater efficacy and lower
cost.
The completion of a changed condition assessment using remote sensing technologies (e.g.,
satellite imagery, remote weather station flood early-warning systems, and in-stream sensors)
and field data would support the evaluation of the efficacy of completed BAER treatments and
assess vegetation response in the fire area. This assessment would be used to inform decisions
on re-opening or authorizing uses of the National Forest (e.g. range allotments or recreational
sites) and future rehabilitation activities such as reforestation, watershed/stream channel
stabilization, and invasive species control measures. This assessment could be started
immediately but will likely be adjusted and amended as conditions change and new information
becomes available.
The development of a relatively simple evaluation tool would include a catalog of repeatable
photographs that would document the forest changes in context of burn severities, forest habitat
types, burn severity, treatments, special sites and resource values (e.g., recreational sites,
pastures, critical and sensitive habitats). This tool would be used to demonstrate success stories
and best management practices, for reporting and assessment of resource change and condition,
and internal and external education and outreach.
(see adaptive management, assessments and monitoring specialist report for full literature cited
information)

Goals and General Descriptions of Actions
The description of goals and actions for each resource area is listed below. These sections
recommend possible actions the ASNF can take to address issues by resource area/function.
These descriptions are a process overview of the individual action items. Recovery activities
and/or treatments by resource and issue area, cost assessments, and timeframes to implement are
located in the Specialists Reports.

Life, Health, and Safety
Goals and Actions:


Provide safe access to the forest for all forest users and provide for the protection of public
and employee’s safety.
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o Inventory and assess NFS roads, trails, developed and dispersed recreation sites and
administrative sites to identify locations and hazard mitigation needs to ensure safe
accessibility for all Forest users. Identify and temporarily close any roads, trails,
recreation sites/ areas and administrative sites where hazards cannot be mitigated (e.g.
high flood hazard areas with no escape routes, roads and trails with high potential for
wash outs and/ or rock slides with no escape routes).
o Install warning signs to alert Forest users to hazards they may encounter.
o Replace damaged warning and regulatory signs, add additional signs to indicate hazards
and closure areas.
o Remove hazard trees, ground hazards (e.g. flood debris) and any other hazards identified
in the inventory.
o Monitor NFS roads, trails, developed and dispersed recreation sites/ and administrative
sites a minimum of every 2 weeks during the monsoon season from July through August,
during the spring snow melt from March through May and after any heavy precipitation
events occurring outside these months for hazards (e.g. sediment, rocks, down trees).
o Remove any hazards identified after monitoring immediately or temporarily close road,
trail and/ or facility until hazard can be removed.
o Monitor forest owned dams, Hulsey Lake Dam, Ackre Lake Dam, and Sierra Blanca
Dam, under heavy flows due to the fire event for damage to the outlet structure and
spillway. Notify regional dams engineer and ADWR of any concerns or potential
failures.

Infrastructure, Roads, Recreation and Facilities
Goals and Actions:


Provide for the protection of property, roads, trails, developed recreation sites, and dams.
o Inventory and assess road drainage structures for capacity to handle post fire flows.
o Redesign and construct replacement drainage structures to handle post fire stabilized
flows. (Culverts, & Bridges). Determine the opportunity for aquatic organism passage
when drainage structures are identified for replacement.
o Re-evaluate approximately 18 aquatic organism passages, red and gray crossings within
the burn area, and implement projects. Coordinate efforts with engineering and fisheries.
o Clean sediment from Hulsey Lake when flows have stabilized and refill.
o Construct grade dips, overflow dips and low water crossings on road sections not funded
under BAER in low and moderate burn areas.
o Perform additional road maintenance on ML 3-5 roads to address road prism and erosion
damage due to flooding events.
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o Perform additional road maintenance on ML 2-5 roads to maintain grade dips, overflow
dips and low water crossings to protect the roadways.
o Evaluate the Escudilla and Big Lake Look Out Towers for replacement. Coordinate with
regional office fire administration to determine if modifications to original location and
heights are ideal or if relocation and height adjustments would be more beneficial to
serve their purpose.

Watershed
Goals and Actions:




Reduce risk to life and property in and around affected communities from flood and debris
flow events.
o Develop a detailed channel and storm response model for each community in conjunction
with partners. Assist towns of Eagar and Alpine in protection of water supplies located on
FS lands.
Protect resource values from further loss caused by erosion and high runoff events (loss of
soil and hydrologic function).
o Seed and re-seed areas in FY12-14 as identified by forest specialists.
o Mulch and re-mulch areas in FY12-13 as identified by forest specialists.
o Replant riparian areas as needed and install channel structures in FY12-15 as identified
by forest T&E species program specialists.
o Implement channel restoration activities in FY12-15 as identified by forest T&E species
program specialists.
o Implement bank stabilization activities in FY12-14 as identified by forest T&E species
program specialists.
o Provide restoration assessment, NEPA and implementation support.

Vegetation Management, Salvage, Insects and Disease
Goals and Actions:


To have comprehensive restoration decisions and rationale for prioritizing short-term and
long-term projects.
o Assess fire damage to current vegetation management projects to determine if project
implementation can proceed under existing analysis and decisions.
o Evaluate restoration activities and recovery objectives; complete appropriate NEPA
compliance document to facilitate restoration of the burned area.
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o If effects are beyond those in the original analyses, incorporate projects and activities
(with any new project design) within environmental analysis using the appropriate NEPA
compliance tool (CE/EA/EIS).
o Complete Section 18 reviews or other appropriate NEPA analysis on vegetation
management/fuels reduction projects (Greer, Eagar South-Phoneline, Nutrioso 2, and
Campbell-Blue) to address current and future priorities (White Mountain Stewardship &
4 Forest Restoration Initiative).
Create economic opportunities within the burned area.
 Salvage timber felled as part of hazard tree removal projects along maintenance level
(ML) 2-5 roads (see Engineering).
 Identify appropriate salvage sale cutting units within the forest interior to ensure
efficiency and minimize resource impacts
o Consider areas determined unsuitable for timber sale operations for commercial/personal
fuelwood collection.
To identify and reforest high priority areas.
o Develop a reforestation plan for the burned area, including seed availability, procurement
needs and methods, and prioritize planting efforts.
o Begin reforestation efforts, including seed collection, sowing and planting.
o Monitor areas of aspen regeneration and prioritize areas to use fencing or jackstrawing to
protect regeneration from browse.
Protect conifer species from insect and disease, especially in areas of high value such as
MSO habitat and around developed campgrounds.
o Continue placement of pheromone packets in MSO PACs and developed campgrounds
for the first two years following the fire to reduce risk of losing Douglas-fir and spruce
trees.
o Survey for insect and disease activity in and around developed recreation sites.
o Monitor insect and disease activity throughout the burned area for two years.

Range
Goals and Actions:


To assess range developments for damage.
o Conduct condition assessments on range improvements within allotments and pastures
where reconstruction of developments will help facilitate restocking in the shortest
timeframe.
o Clear fences and water developments of standing dead trees and construct fences to
Forest Service standards and guidelines. Remove old, damaged and unusable materials.
o Clean sediment and ash from stock ponds more than once until upland areas stabilize.
Give priority to watersheds with values at highest risk.
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Give consideration to areas where temporary fences may be constructed to mitigate
sensitive resources and which would allow for restocking.
To assess range vegetation response to the fire prior to restocking.
o Assess rangeland vegetation condition and ecological status on an allotment and pasture
basis, responsive to management needs of the allotment for livestock reentry. Pastures
and associated range improvements within unburned and low severity burn areas should
be the focus for initial assessments and are expected to be the least impacted by fire.
o Prioritize vegetation condition assessments by pasture boundaries and burn severity.
o Rapid assessments in low severity areas should take into consideration ground cover to
provide for soil resources, vigor and health of established plants, and allow for seed
production in key forage species.
o In moderate and high severity burn areas give consideration to effective litter cover, soil
condition, species diversity and composition, forage production, and percent of expected
natural basal vegetation.
o Ground truth and use the combination of methods in the draft Common Non-Forest
Vegetation Sampling Procedures field guide protocol to meet range vegetation
monitoring objectives.
To maintain continued livestock grazing use and ensure AOIs remain consistent with existing
term grazing permit authorizations.
o Until allotments have available capacity, consider management options for permitted
livestock; graze within pastures of low severity burn and unburned acreage, and/or
relocate livestock to other allotments/pastures.
o Involve grazing permit holders in the inventory, monitoring and decision making process
for individual allotments.
o Prepare nonuse agreements for range protection and development
o Consider fence reconfiguration to improve efficiency.
o Conduct Section 18 reviews on allotments with changed conditions.
o Determine NEPA priorities and amend the Forest NEPA Rescissions Act Schedule.

Noxious and Non-Native Invasive Plants
Goals and Actions:




To prevent noxious weed infestation.
o Train survey technicians in identification and treatment application.
o Ensure all materials and equipment used for fire restoration is weed free.
o Ensure all contracts include language to prevent additional introduction of noxious and
non-native invasive plants.
To preclude seed of noxious and non-native plants from entering burned areas.
o Develop a noxious and non-native invasive plant monitoring and treatment plan based on
fire effects, suppression, and rehabilitation actions.
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o Monitor and survey known weed populations and locate new populations in order to
prioritize treatment actions.
o Treat populations of located and identified weeds per the ASNFs Integrated Forest-wide
Noxious or Invasive Weed Management Plan, to restore native vegetation within the
burned area and reduce long-term costs of containment, control, and eradication.

Wildlife and Rare Plants
Goals and Actions






Prevent further loss or degradation of critical wildlife and rare plant habitat components and
implement actions to accelerate habitat and population recovery.
o Reconstruct Forest Service boundary fences to prevent further habitat degradation from
trespass horses.
o Complete analysis to allow for implementation of prescribed fire within the burn boundary
to promote habitat protection and long-term forest and grassland health.
o Implement pheromone treatments within those owl PACs which largely escaped the
impact of the fire, but may not survive the expected beetle outbreak.
o Initiate reforestation activities within heavily impacted owl PACs to accelerate recovery.
To conduct critical assessments and monitoring to allow for meaningful adaptive management
and data driven planning and implement both near and longer-term recovery activities.
o Monitor and evaluate PETS habitat for regeneration of sufficient vegetation cover
To avoid, minimize and mitigate for land management activities occurring within the fire
boundary that threaten to delay or impede watershed, hydrologic, or vegetative recovery.
o Reconstruct Forest Service boundary fences to prevent further habitat degradation from
trespass horses.

Fisheries and Aquatic Species
Goals and Actions:




To determine impacts to habitats of 12 PETS fish and aquatic species
o Establish a program for assessing and monitoring aquatic species. This activity is critical
for identifying the effectiveness of present and future restoration efforts.
o Monitor critical fish populations and habitat.
o Protect Apache trout barriers that are at increased risk of failure with higher water
discharge post fire.
o Provide pools and habitat complexity in current and planned Apache trout streams .
Provide for priority treatment of high to extreme risk watersheds and native aquatic
communities.
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o Provide upland watershed treatments to reduce siltation impacts on threatened and
endangered species.
Assess fish and aquatic recovery needs
o Establish an integrated monitoring plan
To protect aquatic systems from incursion by exotic species
o Monitor, maintain, and replace exotic fish barriers.
o Purchase three mobile aerators that can be moved to reservoirs when they become
anoxic.
To provide for recovery of desirable native and non-native recreational fishing in waters
where those opportunities are not in conflict with the recovery of native species.
o Monitor sediments and nutrients in Hulsey and Nelson Reservoirs and recommend
dredging or other activities for recovery

Hazardous Fuels
The analysis of using prescribed fire to maintain fuels conditions and reduce hazardous fuels
should be completed as soon as possible, either concurrently or in combination with other
Wallow Fire planning.
Goals and Actions:


Maintain fuel conditions that result in long-term low crown fire hazard in low and moderate
burn severity areas and that reduce high intensity wildfire risk from downfall in high burn
severity areas.

Initiate fuel maintenance projects in low and moderate burn severity areas by using both planned
and unplanned ignition and mechanical vegetation treatments. Focus fuels treatments initially in
the north and east areas of the Wallow Fire. Communities at risk include Springerville, Eager,
Greer, Alpine, Luna and Nutrioso. Other suggested areas for treatment include around developed
recreation sites and wilderness areas. Use both planned and unplanned ignitions.





o Locate fuels maintenance treatments in high burn severity areas when large deadfall
comes down to reduce future wildfire severity.
To provide public understanding of fire effects, the role previous management had on those
effects, and future fire and mechanical treatments to maintain lower risk conditions.
o Conduct public outreach and provide public education opportunities to take advantage of
high public interest in the fire and its aftermath.
To understand the effects of fire and the role previous management actions played in those
effects.
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Seek research opportunities for understanding wildfire effects as affected by past
management actions.

Lands, Special Uses, Geologic/Mine Resources
The key issue in lands programs involves the amount of external and internal National Forest
boundary posting which is estimated to have been burned and lost in the fire and which may
require resurvey.
Goals and Actions:






Provide for identifiable forest boundaries.
o Assess national Forest boundaries within the burned area to determine actual locations
and boundary management needs (e.g. reestablish land lines, restore/ maintain survey
monuments).
o Prioritize land line needs based on locations and potential for encroachment. Place
higher priority on external boundaries than internal boundaries, adjacent to planned or
ongoing restoration activities.
o Coordinate land line activities with adjacent land owners.
Consider and address Special Use Permits in the burned area, as required.
o Notify Special Use permit holders of their responsibility under the permit.
o Consider and evaluate requests from permit owners.
o Determine if the permittee has the ability to repair the facility(s) in place; if the Forest
Service should allow the permittee to rebuild the facilities in their original locations,
elsewhere, or not at all; notify the permittee and amend or modify the permit accordingly;
and determine if there are implications for land exchanges.
No concerns with geologic features or mines have been identified.

Heritage
Goals and Actions:


Comply with Region 3 programmatic agreement and Section 106 of NFPA for restoration
actions.
o Monitor contract archaeologist to ensure survey reliability and verify findings.
o Enter site and survey data into appropriate GIS and INFRA databases.
 Stabilize and Protect significant cultural resource sites within the burn area.
o Implement stabilization activities on the 7 sites identified in the BAER report.
o Remove structural debris from 2 burned historic cabins.
o Protect existing sites.
o Inventory for unknown sites.
o Monitor during and after heritage site treatments to determine effectiveness.
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Adaptive Management; Assessments, Monitoring, and Research
Goals and actions












To assess changed vegetative conditions for the purpose of determining timing for opening
grazing pastures, recreation areas, and future rehabilitation activities
o Conduct assessments on roads, range allotments and pastures, dispersed recreational
sites, salvage timber
Determine recovery time and need for additional treatments in watersheds with priority
stream reaches
o Rebuild stream sediment, place coarse woody debris and provide connectivity to stream
banks and watershed
o Monitor steam flow changes and riparian recovery
To detect and control exotics, invasives, and noxious plant species in areas of high risk
o Ongoing monitoring for exotics, invasives and noxious plants
Determine locations of additional reforestation treatments needed in high to moderate burn
severity areas
o Monitor and evaluate regeneration for sufficient vegetation cover
Identify priority research needs within the burned area
o Develop a research plan integrating existing research efforts.
Ensure compatibility of forest restoration monitoring with forest program of work
monitoring
o Project leads coordinate monitoring effort
Provide opportunities for public education, outreach, volunteer development and
partnership.
o Develop interpretive kiosks, driving tour in burned area, and other educational
opportunities.
o Identify volunteer projects, funding, and coordinate implementation.
o Develop, coordinate, and maintain partnership opportunities and funding.

Organization, Skills and Strategies
The assessed program of work for the Forest and affected field units include; identifying skill
needs, funding needs and accomplishment timelines to facilitate recovery efforts. These
recommendations reflect anticipated funding levels and the Framework Assessment Team
recommendations for completing priority Forest work, maintaining focus, monitoring and
adjusting to changed conditions.
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The team focused on the question of how the ASNF might organize to accomplish this critical
work over the next three years. The Framework Assessment Team Report (FAT) contains an
excellent analysis of priority projects and existing workload on the ASNF, and recommends a
Fire Recovery and Restoration Team be developed and lists key skills and a possible leadership
structure. The RAT assumptions differ slightly from the FAT assumptions, based on their
personal experiences with other large-scale fires. The Team assumed (1) that much of the
ongoing forest workload and planning cannot reasonably be dropped or deferred and that the
workload that will generally be replaced by other emergency needs or other actions connected
with or caused by the fire. (2) Some forest priority projects are over ninety percent complete and
delays at this time could completely derail the current momentum or result in significant rework.
(3) It would be extremely challenging, if not impossible to commit significant existing personnel
time to the restoration effort. (4) On a fire of this scale that it is imperative that we commit the
staffing necessary to allow fulltime focus on the job. (5) It is important that the forest begin this
effort by seeking the resources needed to do the job they need to have done.
The Team has recommended a somewhat different organizational structure, with a core of new
staff from outside the current forest staff, which is organized in a somewhat more familiar
structure (see Organizational Chart in Organization, Skills and Strategies). We envision a group
structured as a virtual Ranger District whose “district” is the fire, with the Team Lead working
for the Forest Supervisor or Deputy Forest Supervisor, serving on the Forest Leadership Team,
and coordinating with the appropriate line officers. This would allow for similar coordination
and cooperation across the forest and ensure comparable information sharing as any other unit
within the forest.
The recommended staffing is identified as additional skill sets on the Forest, needed to address
the program of work as outlined in the report. Options exist to move existing Forest and District
specialists to fill positions on the recovery team and backfill vacant positions as employees’
skills and interests are aligned with the new organizational structure. The recommended staffing
structure outlines development of a core team to complete detailed changed condition
assessments and develop project proposals consistent with those assessments and restoration
priorities. The core team will also be responsible for completing environmental analysis
consistent with NEPA direction. In addition, the core team would supervise and direct the
program of work for change in condition assessments and implementation of action items.
Strategic field crew members have been identified as part of the overall recovery organization.
The recovery team structure is projected to remain in place for 2 to 4 years, then to be absorbed
into the larger forest organization.
Other work identified as needed to implement the various recommended action items can be
filled though a combination of temporary employment, contractors, partners and/or volunteers.
These cost projections are incorporated into project cost, by action item, and are not reflected in
the recommended staffing and skill needs. Lastly, a set of extended skill sets has been identified
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to provide input into planning and implementation processes on an as-needed basis. These skills
could certainly be provided by existing forest specialists.
The Rapid Assessment Team received comments and recommendations on the draft report from
Apache/Sitgreaves National Forest staff. One of these recommendations included an expanded
organization chart for a team to implement assessment, planning, implementation and monitoring
of restoration efforts on the Wallow fire. The Rapid Assessment Team was able to validate that
its recommended organization (figure below) was sufficient to carry-out the projects listed in
Appendix 1. However, this was difficult to do for the ASNF recommended organization due to
time constraints and uncertainty over the ASNF intent of their organization (permanent hires,
seasonal hires, use of existing forest personnel, etc.). The ASNF organization chart is enclosed
as Appendix 3, in order to highlight the Forest concept for implementation of medium and longterm restoration of the Wallow fire.
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Figure 6. Recovery Team organization as recommended by the Rapid Assessment Team
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Recommendations and Opportunities
There are a number of assumptions, ideas, recommendations and opportunities for planning and
implementation for the Wallow fire long-term restoration that the team discussed. These
recommendations are grouped by types of organization function below.
Organizational






Develop an organization to handle most of assessment, NEPA and implementation with
minimal disruption of ongoing Forest priorities
Maintaining some ability to continue priority forest projects was a key assumption.
Requested restoration funding may well be available for priority work on Wallow fire if
few other fires approach this scale of wildfire. In comparison with FY2002 when multiple
large-scale fires occurred on NF lands, in multiple regions, around the country.
Hire recovery staff in permanent positions where they can reasonably be absorbed into
forest organization within 4 years. The FLT needs to determine the level of involvement
they want from existing forest personnel on this restoration effort versus the continuing
forest program of work. They may elect to utilize forest personnel in many key Recovery
Team positions while backfilling those forest skills.

Prioritization










Life, Health and Safety projects are a priority to complete
Salvage is important to the local community, state and national interests, and tribes.
The FLT needs to make decisions soon on the many choices connected with these issues.
Significant investment, effort and progress has been made on multiple forest priority
projects (Forest Plan Revision, Travel Management Rule, Stewardship, 4FRI, and others)
and it is critical that the forest maintain their momentum on these issues. Establishing a
separate team to focus on assessment, planning, and implementation would allow this.
It is imperative that the Forest move quickly to recruit and fill the Recovery Team Leader
and other key positions quickly in order to be successful in this overall effort.
Continue to plan and implement hazardous fuels reduction and vegetation treatments
around remaining Communities at Risk outside and within the Wallow Fire.
Maintaining this fuels mosaic of low and moderate fire hazard is also imperative and
points to the urgent need to assess, plan for and implement large-scale projects to
facilitate the historic, frequent fire, low intensity fire regime in the ponderosa pine and
dry mixed conifer types.
Priority watersheds and riparian ecosystems (ranked by watershed risk are the ‘biggest
bang for the buck’. Through their restoration, the most valued resources on the forest are
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sustained, and provide a strong indication of acceptable upland forest and range
conditions.
The forest will want to seek programmatic agreement with SHPO, wherever possible, for
restoration actions.
Consider opening allotments/pastures that were not being grazed prior to the fire.

Planning and NEPA












There are numerous opportunities to combine similar work for efficiency (NEPA,
assessments, monitoring, implementation, BAER, etc. Use the Recovery Team to focus
on project-level planning within the burned area.
The Recovery Team should work with the forest to develop proposed actions to meet
recovery objectives and to identify priorities.
Projects are identified by Safety (S), High (H), Medium (M), Low (L) priorities, which
also frequently tie to opportunities to accomplish NEPA.
The Recovery Team should focus on completing NEPA compliance for restoration
efforts.
The Recovery Team should be able to complete multiple projects including appropriate
NEPA within the Fy2012 to FY2013 timeframe, assuming the organization is staffed as
proposed and positions are filled within 4 months.
The Recovery Team should work with the Forest to strategize how best to incorporate the
variety of proposed actions into multiple NEPA compliance documents.
The Forest should be able to use the overall condition assessment of the burned area to
determine how best to proceed with ongoing projects (vegetation management, forest
plan revision, travel management, etc.).
The forest needs to exercise the CE/DM authority for reforestation and focus on their
priorities for this activity. These priorities might include such areas as TES habitat,
riparian areas, recreation sites, the centers of large burned acreages, etc.

Implementation



Seek opportunities to obligate contracts with far-reaching benefits early in the FY and at
yearend for the following FY.
We are currently estimating that we should be able to have about 25,000 acres of salvage
from ML 2, 3, 4, and 5 roads (Public Life, Health, and Safety tree removal) and about
50,000 acres of salvage from the interior of the burn area (i.e. not associated with
roadside salvage). This should provide about 4 years of salvage opportunity at current
market demand levels. Ultimately though, project-level planning and prioritization of
restoration activities will determine the location and extent of salvage from the burned
area.
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Assessment/Monitoring









It may be more efficient to conduct much of the changed-condition and other assessment
work utilizing multidisciplinary teams and remote sensing technologies.
A strong adaptive management process will be in the forests best interest to guide future
management activities, to provide education and outreach on success stories, and to
facilitate any future Planning and NEPA processes (e.g., Forest Plan Revision, Travel
Management Plan, White Mountain Stewardship, Four-Forest Restoration Initiative (4FRI), and Other Projects).
The development of a relatively simple evaluation tool would include a catalog of
repeatable photographs that would document the forest changes in context of burn
severities, forest habitat types, burn severity, treatments, special sites and resource values
(e.g., recreational sites, pastures, critical and sensitive habitats). This tool would be used
to demonstrate success stories and best management practices, for reporting and
assessment of resource change and condition, and internal and external education and
outreach.
Hire several student monitoring task forces to implement monitoring plan priorities.
Complete change condition assessment that captures all resource areas into one report.
There will likely be a strong need for someone to coordinate requests to conduct research
in the fire area. This might be accomplished by designating someone from the forest or
the Recovery Team.

Additional Suggestions/Ideas




It is unlikely that the additional funding for Wallow fire restoration will persist beyond
year 2014 to 2015. It is expected that the greatest funding will be received in 2012 and
will decline over the following 2-3 years.
The Hayman Restoration Team received approximately $37 million over a three-yearperiod. Given the funding received for Hayman and similar fires in 2002, it is not
unreasonable to anticipate the Wallow fire receiving twice the funding for a fire that is
four times larger than Hayman.

Public Information/Education


Take advantage of this teachable moment while public interest is high by 1)
demonstrating the fuels treatment effectiveness, especially around Communities and
Values at Risk in the wildland urban interface, 2) discussing that the Wallow Fire started
far from the wildland urban interface and other values at risk that it eventually threatened
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and consequently, treating and managing interior vegetation (fuels) is just as important as
it is to treat around values at risk, and that 3) there will be, and already is, a heightened
interest in monitoring and research. Take advantage of this interest with creative ways to
have the public, especially children, participate in fire effects monitoring and research.
Consider outdoor laboratories where children can safely participate in environmental
education.
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Assessment Team and Appendices
Core Team Members:
Randy Hickenbottom

Team Leader

USFS

Nancy Walls

USFS

Margaret Kirkeminde

Range and Weeds
Management
Geospatial/GIS

Micah Grondin

Forestry/Silviculture

USFS

Jim Snyder

Hydrology

USFS

Ryan Beach

Engineering

USFS

Linda Wadleigh

USFS

Kelly Meyer

Hazardous Fuels/
Fire Ecology
Fisheries/Aquatics

AZG&F

Dave Dorum

Wildlife/Rare Plants

AZG&F

Mark Kaib

Fire Ecology/Wildlife

USFWS

Dave Johnson

Archeology

USFS

Ruth Doyle

Recreation

USFS

Allen White

Invasive Plants

USFS

MaryLou Fairweather

Forest Health

USFS

Bob Rich

Logging Systems

USFS

Patrick Hickey

Lands

USFS

Judith Dyess

Range Monitoring/
Research

USFS

USFS

Extended Team Members:
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Appendix 1: Project Summary Table
Appendix 2: Individual Specialist Reports
(each report contains relevant Literature Cited information)
Forest Vegetation, Silviculture, and Insect and Disease
Watershed
Range Resources and Noxious and Invasive Plants
Fisheries
Wildlife and Rare Plants
Fire/ Fuels
Infrastructure, Roads, Recreation and Facilities
Adaptive Management
Fire Ecology/Post-Fire Response

Appendix 3: Organization structure as recommended by ASNF staff

Appendix 4: Public Comments
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