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Summary  
The Tonto National Forest (NF) has completed a draft assessment report1 of 15 resource topics, as 
required by the USDA Forest Service’s 2012 Planning Rule (36 CFR 219). The assessment process is 
designed to rapidly evaluate readily available existing information about relevant ecological, economic, 
and social conditions, trends, and sustainability and their relationship to the current land and resource 
management plan (forest plan), within the context of the broader landscape. The assessment uses 
information that is currently available in a form useful for the planning process, without further data 
collection, modification, or validation. The assessment report is not a decision making document, but 
provides current information on planning topics (36 CFR 219.19). 

The purpose of this document is to summarize and highlight the key trends and risks to sustainability 
identified from the draft assessment report. The identified information in Volume I represent the results of 
assessing the Tonto National Forest’s current conditions and trends and their departure from reference 
condition2 for ecological resources. The resources that are most departed are also the most at risk of not 
being sustainable under current forest plan3 management direction. The identified information in Volume 
II represent the results of assessing the social, cultural, and economic resources on the forest. These 
findings from the draft assessment inform the need for changing management direction outlined in Tonto 
National Forest’s 31-year old forest plan.  

The draft assessment report evaluated and identified many other resources areas that are not covered in 
this summary document. The reader is strongly encouraged to refer to the draft plan assessment report to 
learn more about how the resource areas were evaluated and how the key findings were identified. 

Volume I – Ecological Conditions 
The assessment process requires the analysis of eight ecological resource areas to determine the risks to 
sustainability under current plan management direction. The forest evaluated Terrestrial Ecosystems, 
Soils, Riparian Ecosystems, Watersheds and Water Resources, At-risk Species, Air Quality, Climate 
Change and Carbon Stocks. A discussion is included identifying the stressors or causes leading to risks to 
sustainability for each resource. 

Spatial Scales of Analysis 
The assessment evaluates the risk to sustainability at three spatial scales. The goal of evaluating 
information about ecological integrity at a scale broader than the forest is to understand the context of 
management for resources within the forest. An understanding of the environmental context extending 
beyond the forest is necessary for determining opportunities or limitations for National Forest System 
(NFS) lands to contribute to the sustainability of the broader ecological systems, as well as the impacts of 
the broader landscape on the sustainability of resources within the forest. In some instances, a unique role 
of NFS lands may become apparent at this scale. The key risk findings are discussed at some or all of the 
spatial scales, which are included below for reference: 

                                                      
1 The full draft assessment report can be found on the Tonto National Forest’s website. 
2 Reference condition is the spatial and temporal variation in key ecosystem characteristics under historic disturbance 

regimes over a reference period. The reference period is sufficiently long to include the full range of variation in key 
ecosystem characteristics produced by dominant natural disturbance regimes (e.g., fire and flooding), often several 
centuries, and includes short-term variation and cycles in climate. “Departure” or being “departed” means there is a 
deviation of current condition from reference condition. 

3 The Tonto National Forest’s Land and Resource Management Plan (forest plan) was initiated in 1985. 

http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5359591.pdf
http://www.tontoplan.org/
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• Context scale is needed to put the forest condition in context with the greater area, including 
lands beyond the forest boundary. The context scale informs the spatial niche of the forest in the 
greater landscape.  

• Plan scale showcases current condition and trends as an average of conditions across the Tonto 
National Forest.  

• Local scale is valuable for describing departure patterns for a given characteristic and identifying 
where particular issues may need attention and drive forest plan components. This scale is not as 
likely to drive ecological need for change, but may drive development of plan components.  

Not all resources lend themselves to the multiple scale analysis approach and are therefore assessed at the 
forest level with qualitative inferences at the broader landscape (Air Quality, Carbon Stocks). Terrestrial 
Ecosystems, Soils, Riparian Ecosystems and Art-risk Species assessments use the same scale of analysis 
and is described below. The scales of analysis used for Watersheds and Water Resources are described in 
the “Watershed and Water Resources” section.  

Spatial Scales of Analysis for Terrestrial Ecosystems, Soils, Riparian Ecosystems 
and At-risk Species Assessments 
Ecoregion subsections were used to define the context scale (Figure 1). The extent of all ecological 
subsections which intersect the Tonto National Forest administrative boundary were used to define the 
context scale, with two exceptions. The Gila Bend Desert Shrubland subsection was clipped at the Gila 
River to define the extent of the context area to the south and at the Agua Fria River to define the extent 
of the context area to the west. The White Mountains Coniferous Forest subsection was clipped at the 
New Mexico state line, bounding the context area to the east (Figure 1). The plan scale consists of the 
entirety of the Tonto National Forest, bounded by its administrative boundary. The local scale of analysis 
consists of fourth-level watersheds. Watersheds that contained less than 10 percent on the Tonto were 
incorporated into an adjoining 4th-level watershed (Figure 1). 
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Figure 1. Spatial scales of analysis for Terrestrial Ecosystems, Soils, Riparian Ecosystems and At-risk Species. 
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Terrestrial Ecosystems 
This section assesses the current and expected future departure (the degree to which the integrity of a 
system has been compromised) by comparing the results of current Tonto National Forest management to 
a defined reference condition for each ecosystem type. Terrestrial ecosystems are assessed using key 
ecosystem characteristics related to vegetation and soils. The assessment of terrestrial ecosystem 
condition is stratified using the ecological response unit (ERU) system, which is a classification of sites 
with similar plant species composition, succession patterns, and disturbance regimes. They display ranges 
of plant associations (USDA FS 1997) along with structure and process characteristics that would occur 
when natural disturbance regimes and biological processes prevail (Schussman 2006). ERUs combine 
themes of site potential and historic fire regime. Vegetation is the primary terrestrial and biological 
ecosystem component that is manipulated through management and affected by natural processes. Only 
ecological response units that make up at least one percent of the forest were analyzed (Table 1).  

Each ecological response unit can manifest a range of potential vegetative conditions, each representing a 
unique phase in the overall ecology of the system (Weisz et al. 2009). By grouping these phases into seral 
state classes with unique vegetation characteristics (composition and structure), models can be developed 
that define transitions among phases. These models can be parameterized to incorporate current natural 
disturbances (fire, insects and disease) and management regimes and used to develop projections of future 
vegetative conditions based on current management. Burn severity information from the Monitoring 
Trends in Burn Severity records (Eidenshink et al. 2007) was used as inputs to develop models. Other 
inputs include forest management activity (thinning, prescribed fire, etc.) data from the Forest Service 
Activity Tracking System and Aerial Detection Surveys conducted by the Forest Service’s Forest Health 
Program. Departure (low, moderate, high) is calculated by comparing the distribution of reference seral 
state proportions to the distribution of current and projected seral state proportions. Moderate and high 
departure from reference condition is equivalent to a loss of ecological integrity. Departure is calculated 
for the context, plan, and local scales. The Tonto National Forest only affects management at the plan 
scale and only collects management information on the national forest; so state-and-transition models can 
only be reliably parameterized at the plan scale. Therefore, future trend is modeled only at the plan scale, 
though trends at the context or local scale may be discussed where information suggests they differ.  

In addition to state-and-transition modeling, other key ecosystem characteristics were also assessed to 
describe the status of the characteristic and its influence on the overall ecological integrity of each ERU. 
These characteristics included similarity to site potential, vegetative ground cover, coarse woody debris 
and snag density, patch size, fire regime (frequency and severity), fire regime condition class and insects 
and disease.  

Key findings 
The exclusion of wildfire is probably one of the biggest alterations to Southwest landscapes. The removal 
of wildfire from these ecosystem on the forest has led to the degradation, both direct and indirectly, of 
these ecosystems. Eighty percent of the ERUs on the Tonto National Forest evolved with fire as an 
important ecological process. The desert communities (Sonora-Mohave Mixed Salt Desert Scrub and 
Mohave Sonoran Desert Scrub) make up the remaining 20 percent and largely evolved without fire. The 
Mohave Sonoran Desert Scrub ERU makes up the single largest community type on the Tonto National 
Forest (Table 1). Trends are described by system type (shrubland, grassland, woodland and forest) 

Considering current long-term drought (roughly since about 2000), reduced precipitation results in 
reduced vegetative growth, reduced surface organic matter and nutrient cycling, and lower site 
productivity. Ineffective vegetative groundcover puts the soil at risk of accelerated erosion during peak 
storm events, with subsequent erosion and loss of soil productivity. Limited water availability and 
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increased competition from overstocked stands increases competition and stress resulting in potential 
vegetation mortality. Reduced fuel moistures and predisposed vegetation is at increased risk of wildfire 
and insect and disease infestations and subsequent accelerated erosion and overall watershed degradation.  

Woodlands and forests: The suppression and exclusion of fires and historic harvesting practices (even-
aged management) have been major drivers of change that have contributed to altered vegetation 
structure, highly stressed systems, and degraded ecological integrity, especially among ecological 
response units that historically supported frequent fires (Ponderosa Pine Forest, Ponderosa Pine - 
Evergreen Oak, and Mixed Conifer - Frequent Fire). Stressed conditions lower resilience to diseases and 
pathogens, reduce species diversity, and affect wildlife habitat and use (for example, available wildlife 
habitat for edge and interior species). These systems have larger patch sizes, high tree densities, and 
homogeneity of shrub structural stages, all of which set the stage for uncharacteristic wildfire. Fuel 
loadings (coarse woody debris and tree density) have increased on the forest and regionally during the 
20th century in woodland and forested systems as a result of fire suppression and exclusion. This has led 
to a higher risk of high burn severity and resulting accelerated erosion, increased loss of soil and less 
vegetative productivity, and increased sediment transport to connected streams following uncharacteristic 
wildfires, such as the Rodeo Chediski Fire of 2002. Several woodlands (Interior Chaparral and Juniper 
Grass) have severe erosion hazard ratings where the potential risk of accelerated soil erosion following 
catastrophic fires is high – specifically at areas with high fuel loads.  

Shrublands (including deserts) and grasslands: Historic grazing, suburban development, and fire 
exclusion and introduction (in desert communities) have been major stressors among desert and grassland 
communities. The results have been lowered vegetative groundcover, accelerated erosion, soil 
compaction, and declined soil productivity. Forest activities, such as road construction and prescribed 
burning, have also assisted in the removal of soil surface cover, compaction, and increased soil erosion. 
Poorly placed roads or roads constructed with poor drainage have also contributed to increased erosion 
and unsatisfactory soil conditions. Fire exclusion has indirectly affected rangelands as woody species are 
encroaching, succession is becoming stagnant, with limited acreage moving back into an early 
successional perennial grass states, and reduced nutrient cycling is occurring.  

The introduction of fire and exotics in desert communities has had the largest influence on current and 
projected departure. Under natural disturbance regimes, fire occasionally occurred; however, fuel loads 
existed as discontinuous patches across the landscape that greatly limited the spread of fires. Today, the 
presence of exotics and uncharacteristic high shrub densities have resulted in contiguous fuel sources that 
increase the risk of wildfire and loss of native species. Repeated ground disturbance has resulted in 
impaired soil conditions and shifted dominance of long-lived species to disturbance-adapted species in 
desert communities on the forest.  

Fungi and soil crusts play key roles in ecological functioning and significantly reduce erosion potential 
from wind and water. Repeated disturbance (OHV use) can significantly reduce or eliminate biological 
crusts that can negatively affect seedling germination, plant growth and nutrient availability – especially 
among sparse community types in arid environments. The loss of biological crusts have likely contributed 
to the lowered site productivity and impaired soils in the Sonora-Mohave Mixed Salt Desert Scrub, 
Mohave Sonoran Desert Scrub and Semi-Desert Grassland ERUs.  
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Table 1. Ecological response units (ERUs) analyzed on the Tonto National Forest  
System Type ERU Code  ERU Name  Acres on 

Tonto 
National 
Forest  

% of Tonto 
National 
Forest  

Elevational 
Range (feet) 
on the Tonto 
National 
Forest1  

Shrublands  SDS  Sonora-
Mojave Mixed 
Salt Desert 
Scrub  

21,095  1  1,900 – 3,200  

Shrublands  MSDS  Mohave 
Sonoran 
Desert Scrub2  

770,189  28 3  1,300 – 5,800  

Shrublands  MSDS (CB)  Sonora-
Mojave 
Creosote-
Bursage 
Desert Scrub  

54,423  2  1,300 – 3,300  

Shrublands  MSDS (SOS)  Sonoran Mid-
Elevation 
Desert Scrub  

113,557  4  1,700 – 5,100  

Shrublands  MSDS (SP)  Sonoran 
Paloverde-
Mixed Cactus 
Desert Scrub  

602,209  22  1,300 – 5,800  

Shrublands  IC  Interior 
Chaparral  

290,771  11  2,300 – 7,800  

Grasslands  SDG  Semi-Desert 
Grassland  

340,983  12  1,800 – 6,800  

Woodlands  PJO  Pinyon-
Juniper 
Woodland  

54,352  2  2,300 – 7,300  

Woodlands  JUG  Juniper Grass  415,546  15  2,200 – 7,600  
Woodlands  MEW  Madrean 

Encinal 
Woodland  

93,157  3  3,400 – 6,700  

Woodlands  PJC  Pinyon-
Juniper 
Evergreen 
Shrub  

398,154  14  2,400 – 7,800  

Woodlands  PJG  Pinyon-
Juniper Grass  

74,240  3  3,400 – 7,000  

Forests  PPE  Ponderosa 
Pine - 
Evergreen 
Oak  

205,729  7  5,500 – 7,200  

Forests  PPF  Ponderosa 
Pine Forest  

37,878  1  5,500 – 7,600  

Forests  MCD  Mixed Conifer 
- Frequent 
Fire  

58,829  2  6,100 – 
10,000  

1 Elevation ranges were calculated by intersecting the ecological response unit layer and 30-meter 
Landsat digital elevation model layer for the Tonto National Forest using a geographic information 
system (GIS).  

2 MSDS values are displayed for both class (MSDS) and subclasses (CB, SOS and SP).  

3. Percent is total of all MSDS subclasses listed in following three rows.
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Historically, semi-desert grasslands were some of the most diverse and highly productive community 
types. Major stressors to these communities have been a loss of fire, overgrazing by livestock, removal of 
keystone species (prairie dogs), and exotic grass establishment and spread. This has resulted in shrub 
encroachment, erosion, and habitat fragmentation and type conversion throughout a significant proportion 
of semi-desert grasslands regionally. Loss of soils in these community types have strong influences on 
vegetation structure and species composition. Without frequent fires, changes in the surface soils over 
time result in the dominance of deep-rooted shrubs and trees and the elimination of shallow-rooted 
grasses. Today, many sites resemble a disclimax state where soil-binding, perennial grasses have been 
replaced by shrubs and annuals (native and exotic) that compete with grasses. Some sites have been 
altered to a point where site conditions are too departed to restore to open perennial grasslands. While the 
Tonto National Forest only represents 20 percent of the Semi-Desert Grassland Ecological Response Unit 
at the context scale, the opportunity for ecosystem maintenance and restoration is high given the 
increasing loss of grasslands regionally. Additionally, a moderate amount of acres have high potential for 
restoration and other regional assessments have identified a significant proportion of restorable acres of 
Semi-Desert Grasslands on the Tonto National Forest.  

Soils 
Soil erosion hazard is the probability of soil loss resulting from complete removal of vegetation and litter. 
Slope, soil texture, and vegetation type greatly influence soil erosion hazard rating. These ratings are 
useful in determining where erosion control measures should be evaluated when (or before) the soil 
surface has been exposed by vegetation management activities (for example, fuel wood cutting, timber 
harvest, thinning, mastication, etc.), grazing, prescribed burning, mining or other disturbances. These 
ratings are also useful in identifying areas that should receive minimum exposure of mineral soil and in 
determining areas with the greatest potential for response to seeding after wildfire. Erosion hazard was 
determined based on percent slope for this assessment. The severe erosion hazard class includes 
ecological response units occurring on steep landforms with a slope of greater than 40 percent (mountain 
slopes, escarpments, hills) while slight erosion hazard class includes ERUs at moderately sloping to 
nearly level landforms (0 to 15 percent slope) including piedmont plains, alluvial fans, valley plains, 
stream terraces, and floodplains. Soil erosion hazard ratings are high in the Interior Chaparral, Juniper 
Grass, Mixed Conifer- Frequent Fire, Pinyon-Juniper Woodland and Ponderosa Pine Forest Ecological 
Response Units (ERUs). The severe erosion hazards along with excessive fuel loads and uncharacteristic 
disturbance regimes in these ERUs greatly increases the risk for accelerated soil erosion and subsequent 
runoff. Soil erosion ratings are slight for the Pinyon-Juniper Grass, Mojave-Sonoran Desert Scrub and 
Riparian ERUs but the lack of vegetative groundcover in these systems is resulting in soil loss. This is 
also contributing to unsatisfactory and impaired soil conditions for these ERUs.  

Soil quality is the capacity of the soil to function within ecosystem boundaries to maintain ecological 
integrity and promote plant and animal health. Soil condition is an evaluation of soil quality based on an 
interpretation of factors which affect vital soil functions. Unlike soil erosion hazard rating, soil condition 
rating is influenced by management. Existing management activities need to be evaluated to determine if 
the current management activity is contributing to the loss of soil function. In some cases, current 
management activities may not have caused the loss of soil function but may be preventing recovery. 
Management activities that slow or prevent recovery of soil function should be avoided. Satisfactory soil 
condition (soil quality) is important in maintaining long-term soil productivity, which is key to sustaining 
ecological diversity. Unsatisfactory and impaired soil conditions mean there is a reduced ability of the soil 
to grow plants and sustain productive, diverse vegetation. Over half of the ecological response units have 
greater than 50 percent of soils rated as impaired to unsatisfactory, indicating a need for change in current 
management, particularly in the Pinyon-Juniper ERUs (evergreen shrub, grass and woodlands), the 
Mojave-Sonoran Desert Scrub ERU and a majority of the Riparian ERUs.  



 
Summary of Key Findings 

Tonto National Forest Draft Assessment Report – Summary 8 

Current conditions for erosion hazard are assumed to be similar to reference conditions because erosion 
hazard is a function of landform and slope – processes that are not dynamic over human lifetime scales. 
Only the summation of acres classified as moderate and severe erosion hazards ratings are used to classify 
risk categories: risk is high when these acres represent more than 67 percent of the ERU, moderate is 34 
to 66 percent of the ERU and low risk is less than 33 percent of the ERU. Over half of the Tonto 
ecological response units (58 percent) are at high risk for erosion. Only one ecological response unit, the 
Sonoran Mid-Elevation Desert Scrub (MSDS-SOS), is at moderate risk for erosion. The remaining 37 
percent of ecological response units are at low/no risk for erosion. Riparian units make up 71 percent of 
the low/no risk category. 

Very little quantitative data exist to measure historical soil condition. However, some qualitative and 
quantitative inferences can be made, providing insight into historical soil condition by using knowledge 
about present disturbances and their effect on soil stability, soil compaction, and nutrient cycling. 
Reference conditions generally estimate pre-European settlement conditions. Historically (without 
anthropogenic disturbance), soil loss, soil compaction, and nutrient cycling would probably have been 
within functional limits to sustain soil function and maintain soil productivity for most soils that are not 
inherently unstable, the exception being during cyclic periods of drought and possibly local areas 
impacted through non-domestic herbivory. It is assumed that most areas with impaired and unsatisfactory 
soil condition ratings would historically had satisfactory soil condition ratings. Therefore only impaired 
and unsatisfactory soil condition ratings are considered departure from reference conditions. Only the 
summation of acres classified as impaired and unsatisfactory soil condition ratings are used to classify 
risk categories. Risk is high when these acres represent more than 67 percent of the ERU, moderate is 34 
to 66 percent of the ERU and low risk is less than 33 percent of the ERU. Risk for soil condition is more 
evenly dispersed than soil erosion ratings between ecological response units, with 37 percent at high risk, 
26 percent at moderate risk and 37 percent low/no risk. The Sonoran Paloverde-Mixed Cactus Desert 
Scrub ecological response unit (MSDS-SP), which makes up 58 percent of the Lower Salt local unit, 
stands out as being at moderate risk for both soil condition and erosion within that particular unit 
(TABLE). This may be one area to focus particular attention when creating the forest plan. 
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Figure 2. Percent departure from reference condition, erosion hazard and soil condition, for all the 
major upland and riparian ecological response units on the Tonto National Forest. 
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Riparian Ecosystems 
A riparian area is the interface between the terrestrial and aquatic ecosystem. As ecotones, they 
encompass sharp gradients of environmental factors, ecological processes, and plant communities 
(Gregory et al. 1991). A riparian area is one adjacent to a channel with intermittent, interrupted, or 
perennial flow that exhibits regionally distinctive streamside vegetation (or has the potential to) and signs 
of fluvial processes and/or fluvial features created under the current climatic regime. Although riparian 
areas make up a small percent of the context landscape, they support some of the greatest plant and 
animal diversity and are essential habitat for much of the native flora and fauna and migratory avian 
species. Riparian systems are defined by change and very responsive to disturbance. In the Southwest, 
because water availability is so variable, so too are the discrete and episodic environmental changes (e.g., 
erosion, runoff, sedimentation, and vegetation resistance).  

The first part of the assessment summarizes riparian condition (Tonto Stream Assessment Method) at both 
the local and plan scales. Second, riparian ecosystems are assessed according to key ecosystem 
characteristics for each riparian community type (riparian ERUs) on the forest. Lastly, trends and key 
findings for Riparian ecosystems are discussed.  

The riparian streams assessed on the Tonto National Forest were chosen for site specific projects (for 
example range NEPA). Many were chosen because they are considered key reaches and accessibility, by 
people and animals, was a factor. It was reasoned that improved management for the key reaches would 
increase the likelihood of protection or recovery for all streams in the area. Therefore, the assessments 
and classifications done may not be representative of the riparian areas in the watershed as a whole, but 
rather representative of our more key areas. Some reaches were visited more than once, in which case the 
most recent data was used. Key riparian reaches, similar to upland key areas, are those stream 
channels/springs/riparian areas selected to indicate achievement of management objectives. They are 
representative, responsive to changes in management, contain key riparian species, and are accessible to 
livestock. The riparian stream assessment data only covers lands within the Tonto National forest 
boundary and therefore cannot be used to evaluate stream condition, trends or contributions the forest 
may provide towards ecological sustainability outside the forest boundary.  

Stream reaches in stable condition contribute the best conditions of ecological diversity and provide the 
best riparian area and riverine habitat for those plant and animal species that rely on them for their 
survival. Stream reaches in impaired condition provide fairly diverse ecological conditions but have the 
capability of providing improved plant composition and diversity and quality riverine habitat. Stream 
reaches that are unstable have the lowest level of plant diversity and contribute the least towards 
ecological sustainability, and may contribute to poor water quality and reduced quantity, compared to 
stable and impaired reaches. Assuming an average of 0.5 mile for each reach, just under 1% of the stream 
miles on the forest (perennial and intermittent) have been assessed. Data gathered using the Tonto Stream 
Assessment Method indicate that about 19% of stream reaches assessed are in stable condition, 49% are 
impaired, and 32% are unstable. Many have the potential to improve, though some streams have gone 
beyond a threshold and may not recover. Many streams/riparian areas that contain perennial or sustained 
intermittent water have improved in the last ten years because livestock grazing was reduced or removed 
due to drought.  

Vegetation, stream morphology, geomorphology and hydroperiod (flood duration, timing and intensity) all 
contribute to overall stream stability and ecological integrity of riparian areas. Streams are classified 
using the Rosgen (1996) stream classification system (see Draft Assessment Volume I for more details). 
This stream classification categorizes streams based on factors such as stream gradient, sediment and 
floodplain development and describes the influence of riparian vegetation on stream bank stability. We 
then analyzed riparian condition by Rosgen stream type.  
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Fifty percent of the classified streams types have moderate to high sensitivity to impacts (e.g., increased 
flooding, recreation and grazing). These riparian areas consists of narrow gently sloping valleys with 
moderately sized floodplains and broad valleys with terraces and alluvial soils with larger floodplains. 
These riparian areas are more influenced by negative impacts because they generally occur at low to mid 
elevations where most impacts are concentrated. Riparian stream bank vegetation is an important 
component of the stability of these streams and over 55 percent of these stream types are rated as 
impaired. Other streams are inherently unstable by definition because stream bank vegetation has less of 
an influence on stability. These streams make up roughly 42 percent of the assessed streams. Some 
reaches of these streams are showing signs of recovery (floodplain building) and it’s suspected that a 
number of these streams at one time were stable with more developed floodplains.  

The Riparian Mapping project (RMAP) was a collaborative effort between the Southwestern Region of 
the Forest Service and other organizations (universities and state management agencies) to map and 
describe riparian systems (riparian ecological response units) in the region, Arizona and New Mexico. 
The following riparian ERUs were assessed: the Cottonwood, Fremont Cottonwood-Conifer, Ponderosa 
Pine / Willow and Desert Willow (Table 3). The opportunity for the Tonto National Forest to influence the 
sustainability of the Fremont Cottonwood-Conifer ERU is high as more acres are located on the forest 
relative to the context scale. Similarly, the Cottonwood Group ERU represents a significant proportion 
(67 percent) of all riparian acres and is the dominant ecological response unit at every local scale. While 
acres are nearly equally distributed between the context and plan/forest scale – the opportunity for the 
forest to influence the sustainability is high as cottonwood habitats have been dramatically reduced 
regionally (AZ, NM) and increasing pressures from development is likely to result in the continued 
reduction of Cottonwood types. Nearly half of the streams assessed in the riparian Cottonwood ERU are 
impaired, 17 percent are stable and 33 percent are unstable. The opportunity for restoration is high for this 
ERU as impaired streams have a higher recovery potential than unstable streams.  

Water tables are lower, and there have been decreases in periodic flooding which is necessary for the 
regeneration of some important riparian species (e.g., cottonwood). This results in shifts in species 
composition and a reduction in available soil moisture. Bare soil and reductions in native species allow 
for the introduction of invasive species brought into the area by vehicles, animals, people recreating in the 
area, and agricultural practices. These invasives, in combination with uncharacteristically dense overstory 
vegetation in the uplands, have led to an increased risk of fire from the uplands entering riparian areas 
where fire is not a frequent disturbance of the ecosystem. Loss of riparian vegetation leads to higher water 
temperatures, increased erosion and sedimentation, and an overall decrease in water quality which 
negatively affects aquatic biota and wildlife.  

Higher elevation riparian ERUs (Fremont Cottonwood-Conifer, Ponderosa Pine / Willow) have a similar 
proportion (56-57 percent) of impaired streams as lower elevation riparian ERUs. The adjacent vegetation 
in these ERUs contains very high fuel loads. Exotic grass and invasive species is influencing the 
uncharacteristic fires at lower elevation riparian ERUs (Cottonwood and Desert Willow). Risk to these 
systems is also high from recreation, unmanaged grazing, and development. Management objectives 
aimed at maintaining stream bank vegetation and reducing impacts in the riparian corridor will increase 
ecosystem resiliency and integrity in this ERU.  

Riparian areas in the Southwest and on the forest have been heavily impacted by human activities. The 
development of roads, grazing, and recreational use (including trails and dispersed recreation) are cause 
understory vegetation to deteriorate, resulting in significant departures from reference condition in species 
composition and proportion of bare soil. Roads located near riparian areas can also negatively affect 
stream bank stability, ultimately causing erosion and sedimentation downstream. Human alterations to the 
landscape (such as the diversion of waterways, the introduction of invasive plants, unauthorized use by 
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cattle, and recreational impacts) are altering these systems. Increased water demand (water withdrawal) 
and climatic changes have also caused a deterioration in these systems.  
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Table 2. Riparian Ecological Response Unit (RMAP) distribution at local, plan and context scales. 

Riparian Ecological 
Response Units 

(RMAP) 

Local Scale/Zone 

Plan Context 1 Agua Fria 2 Lower Verde 3 Tonto Basin 4 Upper Salt 5 Lower Salt 

Numbe
r of 

Acres 

% of 
RMAP 
acres 

% of 
Local 
Scale 

% of 
RMAP 
acres 

% of 
Local 
Scale 

% of 
RMAP 
acres 

% of 
Local 
Scale 

% of 
RMAP 
acres 

% of 
Local 
Scale 

% of 
RMAP 
acres 

RMAP 
Acres 

% of 
RMA

P 
acres 

RMAP 
Acres 

% of 
RMAP 
acres 

Desert Willow 286 12 2,325 9 349 2 3,863 15 2,129 27 8,951 11 32,653 32 

Fremont Cottonwood - 
Conifer 207 9 3,639 14 7,848 35 875 3 130 2 12,699 15 593 1 

Cottonwood Group 1,825 79 17,211 64 11,896 53 20,547 81 5,584 71 57,063 67 67,505 66 

Ponderosa Pine - 
Willow * * 3,686 14 2,234 10 143 1 * * 6,063 7 1,083 1 

Total Riparian 
Mapping Project 
Acres 

2,318 26,861 22,327 25,427 7,843 84,777 101,835 

Percent of Riparian 
Acres by land area 1.3% 3.2% 3.4% 3.1% 1.7% 2.9% 0.8% 

* No acres are present at this scale 
For each Riparian Map unit, the number of acres are displayed along with the percent of all riparian acres the unit represents at a given scale. Riparian acres and percent by land 
area/scale are displayed in the last two rows of the table. 
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Watersheds and Water Resources 
The purpose of this analysis is to evaluate water resource characteristics that are most important 
for development of plan components. This analysis includes an evaluation of current and historic 
(where possible) water resources, disturbances and processes, trends and projected future 
conditions, and an evaluation of ecosystem risks with the objective of identifying specific 
ecological need for changes in the forest plan.  

Spatial Scales of Analysis for the Watershed Assessment 
Watersheds are defined by the extent of the topographic area that drains to a single point in a 
stream or river system. The United States is divided and subdivided into successively smaller 
hydrologic units (watersheds). Watersheds are defined by using the Hydrologic Unit Code (HUC) 
level watershed classification. The hydrologic units are nested within each other and range from 
the largest (regions) to the smallest (subwatersheds).  

The analysis uses subbasins for the broadest scale of assessment and subwatersheds for the finest 
scale. Fourth-level (subbasin-level) and 5th-level (watershed-level) hydrologic unit codes are used 
for the context area assessment and 5th- and 6th-level (subwatershed-level) hydrologic unit codes 
are used for the assessment at the planning unit scale (within the national forest boundary). There 
are 35 fifth-level watersheds that range in size from 100 to 400 square miles and 197 fourth-level 
subwatersheds ranging in size from 10,000 to 50,000 acres that lie partly or entirely within the 
Tonto National Forest. The following figures display the scales of analysis used for the Watershed 
Assessment. 

 
Figure 3. Fourth-level hydrologic unit subbasins  
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Figure 4. Fifth-level hydrologic unit watersheds  

 

Figure 5. Sixth-level subwatersheds 
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The Tonto National Forest contains 700 miles of perennial streams, 35 watersheds, and 197 sub-
watersheds. Risk assessments for perennial streams, seeps, and springs are based on an analysis 
of representativeness and redundancy. Representativeness is evaluated by assessing whether an 
ecosystem characteristic is under or over-represented within the forest by examining the 
proportional occurrence of an ecosystem characteristic at the forest compared to the larger scale 
(context scale/subbasin). Redundancy is used to describe the risk of losing an ecosystem 
characteristic on the forest following a single disturbance. This is based on the premise that if the 
ecosystem characteristic is in multiple places across the landscape (high redundancy) then the 
loss or elimination of this characteristic is low following a single disturbance event. The 
combination of these two indices are used to describe the overall risk of losing an ecosystem 
characteristic on the forest.  

Risk is low for perennial streams on the Upper Salt, Tonto, and Lower Verde subbasins due to 
similar conditions on and off the forest. Perennial streams on the forest are representative and 
redundant of conditions off the forest. However, risk for perennial streams in the Lower Salt 
subbasin is high due to the high percentage of perennial streams on the forest compared to areas 
outside the forest. Additionally, perennial streams are only found in one watershed within this 
subbasin on the forest (low redundancy). The reasons for fewer miles of perennial streams off the 
forest is the result of diversions at Granite Reef Dam. There is no real trend in the presence or 
absence of perennial streams although increased groundwater pumping within the exterior 
boundaries of the forest may reduce the miles of perennial streams over time. 

Risk for seeps and springs is high for the Middle Gila and Lower Salt Subbasins due to over 
representativeness (more common on the forest) and low redundancy. Trends for seeps and 
springs are variable and resources supported by seeps and springs are generally resilient as long 
as water continues to discharge from the source. Excessive use by livestock and humans can lead 
to degradation as well as potential effects from climate change that could dry out seeps and 
springs on the Tonto National Forest.  

Water quality impairment on the Tonto National Forest is typically found in areas with historic 
mining and areas with heavy recreation use. A recent development has been to designate a 
number of water bodies (Roosevelt and Bartlett lakes) as impaired due to mercury contamination 
in fish. Other sources of impairment include low dissolved oxygen in reservoirs on the Salt River.  

Flow characteristics in the watersheds containing Roosevelt Lake and along the Lower Salt and 
Verde Rivers have high risk due to reservoirs and controlled releases. Watersheds with high 
concentrations of large mines were at high risk due to retention structures, diversions and 
groundwater pumping. Other high risk watersheds were those below urbanized areas (such as 
Globe/Miami, Payson, and Pine).  

Watersheds and subwatersheds were assessed for risk and it was found that 11 percent of the 
subwatersheds within the forest are categorized as functioning properly while on a national basis 
a little more than 50 percent of NFS subwatersheds are rated as functioning properly. Twenty-one 
percent of the subwatersheds within the planning area have impaired function. This compares 
with only three percent of NFS subwatersheds nationally with impaired function. Factors having 
the greatest impact on subwatershed condition within the forest include: water quantity, aquatic 
habitat, aquatic biota, riparian/wetland vegetation, roads and trails, and soil condition. 

Groundwater within the Tonto National Forest occurs primarily within fractured bedrock and in 
shallow alluvial aquifers along the margins of streams. Although limited in areal extent on the 
forest, deeper basins that fill aquifers with greater groundwater resources can be valuable 
groundwater resources human use. Areas with potential for reduced groundwater discharge 
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include areas below mines and developing private lands. Trends of reduced groundwater 
discharge may be compounded by altered precipitation patterns from climate change. 

More than 6,000 miles of motorized routes currently exist within the forest boundary. Road 
density within the forest currently averages about 1.3 miles per square mile. This density 
corresponds to a “Fair” rating in the Watershed Condition Classification Technical Guide 
(Potyondy and Geier, 2011). Road impacts are trending down over time as the Travel 
Management Rule is implemented. Proliferation of new routes should decline and, once existing 
routes identified for decommissioning are decommissioned, the impacts of roads should decline.  

There are 103 livestock grazing allotments on the forest that occupy approximately 2.9 million 
acres. Approximately 20 percent of the forest is not currently grazed by livestock. Elk graze in 
much of the higher elevation portions of the forest, particularly in the Payson and Pleasant Valley 
Ranger Districts. Due to limited distribution of water sources on the forest and the presence of 
palatable riparian vegetation, shade, and water along streams, seeps, and springs, livestock often 
congregate in these areas during the hot summer months. Excessive or poorly timed grazing in 
riparian areas can damage vegetation, stream channels, and water quality. 

Six major reservoirs exist on the Tonto National Forest. The timing and magnitude of flows in the 
Salt River below the reservoirs is substantially different from those that would occur under 
natural conditions due to the operating rules for the reservoirs. In general, the lower reaches 
below reservoirs have lower ecological sustainability value because of the altered flow regimes. 
Reservoirs can also affect the movement of nutrients and sediment through the river system. 
Reservoirs can also have water quality impacts, particularly on water quality constituents such as 
nutrients, temperature, and dissolved oxygen (Postel and Richter, 2003, Graf, 2006, Hadley and 
Emmett, 1998). 

Prescribed fires generally have little impacts on water resources due to low burn intensities. 
However, uncharacteristically severe wildfires can have profound impacts on water resources due 
to interactions of fuels, soils, slope and climate. Fires in the Southwest typically occur during hot 
dry periods when fuel moisture and humidity are low. These conditions along with high fuel loads 
results in high burn severities. Loss of soil vegetative cover and organic matter, changes in soil 
properties, steep slopes, and geology combined with high intensity thunderstorms that follow 
shortly behind wildfires result in large increases in peak flows. Post wildfire watershed responses 
include increased erosion and delivery of ash and sediment to stream channels, impacts to water 
quality, and impacts to stream channel geometry, in addition to increased runoff and peak flows. 
Watershed responses typically return to pre-fire conditions within 1-10 years following wildfire 
depending on fuel type (more quickly in grasslands and more slowly in Ponderosa Pine and 
Mixed Conifer. 

Precipitation and runoff increase with elevation. The higher elevations on the forest compared to 
elevations off the forest make the Tonto National Forest an important source of water supply for 
the Phoenix metropolitan area. Total runoff from the Tonto National Forest is estimated at 
350,000 acre-feet per year. The area above the Mogollon Rim escarpment is an important 
recharge area for the Coconino Sandstone and Redwall Limestone aquifers. Both aquifers are 
important sources of discharge to springs and perennial streams in the northern part of the forest 
along the base of the Mogollon Rim. Groundwater discharge in general is important for 
maintaining groundwater dependent ecosystems (aquatic and riparian habitat) throughout the 
forest. The high baseflow index values and the generally low runoff conditions in the drier parts 
of the forest mean that groundwater discharge becomes even more important for maintaining 
aquatic and riparian habitat in these drier areas. 
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At-Risk Species 
In accordance with the 2012 Planning Rule, the Tonto National Forest identified at-risk species 
within the planning area. This included identifying species listed as threatened, endangered, 
proposed, or candidate species under the Endangered Species Act (ESA) (16 U.S.C. Sec. 1531-
1544). Additionally, we identified species of conservation concern (SCC) in accordance with the 
final directives for the 2012 planning regulations (Forest Service Handbook [FSH] 1909.12 – 
Land Management Planning, Chapter 10). A SCC is defined as “a species, other than federally 
recognized threatened, endangered, proposed, or candidate species, that is known to occur within 
the plan area and for which the regional forester has determined that the best available scientific 
information indicates substantial concern about the species’ capability to persist over the long-
term in the plan area.” Species for which there was insufficient information to make a 
determination of long-term persistence were not identified as SCC. Risk assessments were made 
for each species using past, current, and future population trends and associated habitat type, as 
well as other specific threats either directly to the species or special habitat features not captured 
in the habitat analysis. 

We identified a total of 23 federally recognized species relevant to the plan area. Of these, 6 are 
listed as threatened, 12 as endangered, 2 as experimental/non-essential populations, 2 as proposed 
threatened, and 1 as a recently removed candidate. Taxonomic groups included 3 mammals, 4 
birds, 10 fish, 1 amphibian, 3 reptiles, and 2 plants. A total of 43 SCC were identified, including 3 
mammals, 14 birds, 1 amphibian, 1 reptile, 3 invertebrates, 1 fish, and 20 plants. 

All identified at-risk species were associated with ecosystem response units, ERUs (reference 
“Terrestrial Ecosystems”), special habitat features, water resources and additional threats. These 
groupings exposed which habitat types, features, and threats were most important for these 
species. Two ERUs stood out during this process: the riparian and Mohave-Sonoran Desert Scrub 
(MSDS). The riparian ERU provides significant habitat for 42 at-risk species, including 18 
federally listed species, while the MSDS was considered an important habitat for 21 at-risk 
species. Aquatic features (e.g., riparian areas, springs, and permanent water) were identified as 
important for at-risk species (34 species total, 17 federally listed). Threats from non-native 
species were identified as a major threat to 18 at-risk species on the forest, 13 of which are 
federally listed. 

These potential SCC and the 23 federally listed species will be considered as the plan revision 
process moves forward. Plan components will be developed to maintain or restore conditions for 
ecological integrity and diversity in the plan area. 

Air Quality 
Air provides many ecosystem services on which life depends on, such as respiration by plants and 
animals, carbon dioxide for photosynthesis, and nitrogen for plant nutrition. Air also provides 
regulating ecosystem services, as it is key to global redistribution of biological and physical 
byproducts. Air contributes to provisioning ecosystem services by enabling transportation (wind 
for sails, lift for airplanes) and providing energy (wind turbines). Especially important to humans 
are the cultural ecosystem services that air provides to society (delivery of aesthetically pleasing 
aromas).  

For this assessment, categories under air quality that were evaluated on the Tonto National Forest 
were: emissions, ambient air quality, visibility, atmospheric deposition, and critical loads. 
Emissions, or the release of matter into the environment, were broken down into sulfur dioxide, 
volatile organic compound, nitrogen oxide, and particulate matter emissions. Ambient air quality, 
or the ambient concentrations of pollutants in the air, was categorized into ozone, particulate 
matter, sulfur dioxide, lead, and nitrogen dioxide concentrations. Atmospheric deposition, the 
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process by which airborne particles and gases are deposited on soil, waters, vegetation, and other 
surfaces, was split into sulfur, nitrogen, and mercury. The last component of air quality that was 
assessed were critical loads on the Tonto National Forest. The term critical load is used to 
describe the threshold of air pollution deposition, below which harmful effects to sensitive 
resources in an ecosystem do not occur.  

The ecosystem services provided by air are generally stable and not at risk. Air quality on or near 
the Tonto National Forest is within regulatory levels for national ambient air quality standards for 
some, but not all, air pollutants. Violations of air quality standards for ozone, particulate matter 
10 (particulate matter measured at 10 microns or less in diameter), lead, and sulfur dioxide have 
been documented. Air pollutant trends based on projected emission inventories and ambient 
concentrations appear steady or improving for most pollutants. The major issues with air quality 
involve particulates coming from the Phoenix-metro area and from prescribed burns, wildfires 
and recreation on the Tonto National Forest. Additionally, urban and agricultural activities, as 
well as climate change and drought, generate particulate emissions upwind and within the Tonto 
resulting in degraded visibility on the forest. Prescribed burns and wildfires in or near the Tonto 
National Forest produce smoke and gaseous air pollutants that degrade air quality and visibility 
and adversely affect the respiratory health of its citizens. 

Air quality and the values dependent on air quality on the Tonto National Forest are generally in 
fair to good condition and are trending stable. Ambient air quality conditions associated with 
particulate matter show a stable to declining trend. Climate change, along with increasing 
wildfires, is likely to result in an increase in fugitive dust that may reduce visibility and air 
quality. 

Climate Change 
Although regional climates persist for centuries, they do change, and vegetation responds on a 
similar scale (Delcourt et al. 1983). Ecosystems are, in part, the products of species evolution and 
migration over time on a constantly shifting landscape driven by climate. Recent anthropogenic 
climate change may shift ecological processes beyond the natural range of variability, posing 
risks to ecological integrity. Evidence makes it clear that a changing climate will profoundly 
affect the frequency and severity of fires, and ultimately vegetation, in many regions and 
ecosystems in response to factors such as earlier snowmelt and more severe or prolonged 
droughts. Land managers need to assess ongoing and potential effects of climate change and 
coordinate a response for ecosystems, species, and human communities. 

Carbon Stocks 
Carbon stocks are the amount of carbon stored in vegetation and soils. The emission of 
greenhouse gases by human activities and natural processes contribute to the warming of the 
Earth’s climate. Warming could have significant ecological, economic, and social impacts at 
regional and global scales (IPCC 2007). In 2005, U.S. forests were estimated to be sequestering 
nearly 220.5 million tons of carbon (Cameron et al. 2003), suggesting that forests and woodlands 
of the Southwest could have a significant role to play in the sequestration of carbon and climate 
change mitigation. There are other components (for example forest products) that would provide 
a more complete picture of carbon stock and flux, but for strategic purposes of forest planning the 
following components are readily assessed: biomass, carbon emissions, and soil organic carbon. 

Biomass (vegetative carbon) serves as an integral component in forest carbon cycles. Forest 
vegetation, through the process of photosynthesis, converts atmospheric carbon dioxide to 
carbohydrates (referred to as carbon fixation). The primary influences on biomass carbon stock 
are plant growth (primary productivity) which serves to increase biomass carbon stock, decay and 
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decomposition which slowly decreases biomass carbon stock, and disturbance in the form of fire 
and harvest. Models forecast that for all ecosystems (except for the Ponderosa Pine-Evergreen 
Oak and Ponderosa Pine forest ERUs) carbon stocks are projected to increase on the Tonto 
National Forest, likely due to low fire frequency and minimal forest management such as harvest 
thinning. Current conditions and management on the Tonto National Forest are not sufficient 
enough to return biomass levels to reference (historic) conditions.  

Currently there are no binding commitments by the federal government to regulate carbon 
emissions (carbon dioxide), though there has been increasing activity at local levels to control 
carbon emissions. The best way to manage carbon stocks and emissions on national forest land 
was investigated by the adjacent Apache-Sitgreaves National Forest. In their study it was found 
that taking no action to reduce emissions or increase carbon stock resulted in the lowest total 
carbon emissions; alternatives with management action produced five times more carbon 
emissions. However, carbon emissions by wildfire (the largest contributor to emissions on the 
Tonto National Forest) was lowest in the treatment alternatives (thinning), than in the no-action 
alternative.  

Soil organic carbon is the energy source for soil organisms which, through their activity and 
interactions with mineral matter, impart the structure to soil that affects its stability and capacity 
to provide water, air, and nutrients to plant roots. The carbon stock assessment was analyzed for 
each ERU on the Tonto National Forest. Currently the trend for sustaining soil organic carbon is 
strongly influenced by growth and yield of vegetation. Additionally, activities that remove 
biomass from the soils surface, including climatic factors (temperature and moisture conditions) 
that influence weathering and decomposition of aboveground and belowground biomass also 
affect carbon storage, allocation, and sequestration. Given the projection that biomass carbon will 
increase into the future, it is logical to assume soil organic carbon will remain the same or 
potentially increase under current rates of decomposition. The exception to this would be the 
grasslands and shrublands ERUs where surface biomass has decreased due to consumptive 
harvesting by ungulates, erosion (wind and water), and other disturbances (for example, fire). 
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Volume II – Social, Cultural and Economic Conditions 
The management of the Tonto National Forest contributes to social and economic sustainability 
by maintaining a set of desired social, cultural, and economic conditions within the national forest 
and by providing certain contributions to the broader landscape outside the forest. These 
contributions are primarily the provision of multiple uses and ecosystem services, infrastructure, 
and the direct management operations of the Tonto National Forest. In turn, these contributions 
affect social, economic, and cultural conditions in a broader area of influence outside of the 
forest. Since land management planning only relates to making decisions about how to manage 
the national forest, understanding how management of the forest contributes to or affects social, 
economic, and cultural conditions in the broader area of influence is the focus for evaluating 
social and economic sustainability. 

Volume II of this assessment report evaluates the sustainability of the major social and economic 
contributions of the Tonto National Forest. In this context, economic sustainability refers to the 
capability of producing goods and services, including contributions to jobs and market and 
nonmarket benefits. Social sustainability refers to the capability of the forest to support the 
network of relationships, traditions, culture, and activities that connect people to the land and to 
one another, and support vibrant communities. The assessment uses existing information to 
determine forest influences and contributions, the sustainability of these contributions, and any 
trends or risks related to influences or contributions. 

Social and Economic Conditions 
The purpose of this chapter is to characterize the social and economic sustainability or 
environment of the forest by showing the relationship and linkages between national forest lands 
and the surrounding communities. The forest and the surrounding community can be seen on 
Figure 6 below. The counties that make up the area of influence are: Gila, Maricopa, Pinal, and 
Yavapai Counties. Social sustainability refers to the capability of the forest to support the network 
of relationships, traditions, culture, and activities that connect people to the land and to one 
another, and to support vibrant communities. Economic sustainability refers to the capability of 
the forest to produce goods and services, including contributions to jobs and the market moving 
into the future.  

This assessment of the social and economic environment surrounding the forest is based entirely 
on the analysis of secondary research. Secondary research is commonly understood as data which 
have already been collected and published for different purposes but which may prove useful to 
any number of other inquiries or applications. Specific variables used to profile existing 
socioeconomic conditions and trends in the geographic area of assessment are based on both 
explicit and implicit assumptions about relationships between various forest management 
activities and affected communities. The information contained in this report is well suited to 
serve as a comparative baseline for each of the counties, presenting descriptive data to assist the 
forest and local communities in analyzing and monitoring trends most likely to influence 
management of forest resources throughout the region. 
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Figure 6. Counties within the Tonto National Forest’s influence (assessment area) 

Patterns were assessed using demographic trends such as total population, population density, 
urban versus rural populations, net migration, racial and ethnic composition, age structure and 
educational attainment. Housing characteristics, such as housing units housing density, median 
home value, and vacant seasonal and recreational homes, were also used in the analysis. Due to 
the presence of Phoenix and associated outlying areas, Maricopa County, in many ways, 
dominates the assessment area and the state. At the opposite end of the population spectrum is 
Gila County, which has generally experienced relatively slow population growth and in 2010 was 
home to fewer than 55,000 people. Pinal County is the area's second most populous county, and 
between 2000 and 2010, the population of Pinal County more than doubled in size, while the 
populations of other assessment area counties grew far more slowly (at rates of 26 percent or 
less). Although Maricopa County's population is expected to grow more slowly than that of Pinal 
County (at 18 to 19 percent per decade), Maricopa County's large population base means that 
even these more modest growth rates will result in an estimated 2030 population density of nearly 
600 people per square mile. Net migration is the difference of immigrants and emigrants of an 
area during a period of time. A positive value represents more people entering the area being 
analyzed, while a negative value means more people leaving that same area. Between 1990 
through 2000 and 2000 through 2010, net in-migration to the assessment area accounted for more 
than three quarters of Arizona's total net in-migration. Living in such suburban areas provides 
access to important economic activities available in the City of Phoenix but likely at a lower cost 
of living than Phoenix.  

A review of secondary social data for area of assessment shows that Maricopa County remains 
the primary population center for the region and the state despite the fact that both Pinal and 
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Yavapai Counties have experienced higher rates of population increase in the last twenty years. 
Data shows a clear disparity between cities in the Phoenix metropolitan area and those outside 
Maricopa County in the area of assessment for the forest. Over the past two decades, continued 
population growth in predominantly rural areas has brought about significant changes in the 
dynamic relationships between human communities and publicly administered lands throughout 
Arizona. These changes have occurred amid ongoing resource policy debates concerning fire 
suppression, forest restoration, water allocation, road construction, and other economically and 
environmentally pressing issues. Research shows that areas with an abundance of natural-
resource based amenities (mild climate, forested mountains, rivers, lakes, access to hiking and 
camping, presence of clean air and water) are increasingly attractive to retirement-age 
populations as well as others seeking to take advantage of the quality of life offered by rural 
western communities. Although the potential for population growth can enhance the economic 
vitality of these areas through greater employment opportunities and an expanding tax base, it can 
also challenge the capacity of communities and public land managers to provide the wide array of 
services. Together, these shifts in the demographic makeup of communities surrounding the Tonto 
National Forest carry important implications for the development of good relations between 
management agencies and the local public. 

In the early stages of Arizona’s development, extractive industries such as mining, ranching, 
farming, and timber harvesting were the mainstays of local economies. The relative expansion of 
information and service-based industries has led to a more diverse, and some say more 
sustainable, state economy (Baden and Snow 1997, Booth 2002), but has undoubtedly had 
negative impacts on many local economies. The economic data gathered for the area of 
assessment for forest illustrate the trend of substantial growth in the finance, insurance, real 
estate, services, and construction industries. In light of relatively strong economic growth for the 
area surrounding forest, data show expansion of certain populations and industries that are 
increasingly important to the local economy. These trends support the notion that growth in many 
western communities is partly driven by individuals and households with the wherewithal to 
support increasingly non-extractive economies. Despite considerable growth in per capita and 
median household incomes, three of the four counties within the area of assessment maintained 
income levels below the state average (2010 averages). The relative expansion of the service and 
professional industries is also facilitated by advances in transportation and information 
technology that increasingly allow urban populations to relocate to high-amenity, rural 
communities while maintaining employment and income characteristics typical of more urban 
settings (Booth 2002, Rasker 2000). Together, these trends signal a convergence of rural and 
urban economies that carries important implications for natural resource management. Many of 
the communities hardest hit by the transition away from extractive industries belong to traditional 
constituencies associated with the Forest Service, the Bureau of Land Management, and other 
federal and state agencies. Finally, data for the area surrounding the forest demonstrate the 
reciprocal cause-and-effect relationships between economic and demographic trends. 

Knowledge of local communities is of interest to the Tonto National Forest due to the importance 
of the reciprocal relationship that exists between the forest and these communities. Also, there are 
legal authorities that require, in some instances, interaction with external communities. 
Information gathered on the nature of the relationships between the forest and the surrounding 
communities reveals a complex network of interests involved in a variety of issues that affect 
forest management and planning. Arizona communities are experiencing rapid economic and 
demographic transformation, resulting in considerable changes in racial and economic diversity, 
multiculturalism, and social values. These trends have been well documented in the draft 
assessment through analysis of both quantitative and qualitative data which point to the 
challenges the national forests’ face as they try to accommodate diversity while delivering forest-
based goods and services to the public.  
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The task of planning for multiple resource use is further complicated by the number and nature of 
interest groups and stakeholders that interact with the forest in a given community. Evidence of 
the dynamic nature of relationships between the forest and various groups, individuals, and 
organizations is found in ongoing debates over the preservation of open space, the administration 
of recreation and grazing fees, and the protection of water resources and wildlife. Although the 
information above represents a fraction of the elements that may be addressed in any single 
assessment of social and economic sustainability for community-forest relations, it reflects the 
diversity and urgency of the issues facing forest personnel as they take positive steps to respond 
to a rapidly-changing demographic, political, and physical environment. 

Key Ecosystem Services 
Ecosystem services are the benefits that people obtain from ecosystems. They are a product of 
functioning ecosystems that affect social, cultural, and economic conditions both on the forest 
and the broader landscape. The Millennium Ecosystem Assessment groups these services into 
four broad categories: provisioning, such as the production of food and water; regulating, such as 
the control of climate and disease; supporting, such as nutrient cycles and crop pollination; and 
cultural, such as spiritual and recreational benefits (MEA 2005). Ecosystem services provide a 
useful framework for land and resource planning by helping the public and land managers 
identify and understand services provided by a landscape, and human use and dependence on 
those services (Smith et al. 2011). Consideration ensures that the complete value of the forest is 
incorporated into the planning process.  

The key ecosystem services identified and evaluated for this assessment were chosen because 
they (1) were characterized as important to the public as a resource that they either valued, or 
were concerned with, during a round of community meetings held between May and July 2014; 
and/or (2) have been identified as important by forest leadership. Key ecosystem services on the 
forest include: water for consumption, water for recreation, biodiversity for hunting, fishing, and 
watchable wildlife, scenic viewsheds, fuel resources, forage for range production, and cultural 
heritage.  

Multiple Uses 

Rangeland Resources 
Rangelands are shrublands, woodlands, wetlands, and deserts that are grazed by domestic 
livestock or wild animals. Livestock grazing began on the area now known as the Forest in the 
late 1800s. Heavy grazing occurring in the 1880s, and livestock numbers reached their peak about 
1900, with an estimated 1.5 to 2 million head grazing on the forest. 

The Forest Service uses a permit system to administer grazing of national forest lands. 
Rangelands are divided up into logical grazing units called allotment. Nearly the entire forest is 
within a grazing allotment with a few exceptions near Roosevelt Lake and the City of Payson. 
Currently, the forest is divided into 106 cattle and horse allotments and 1 sheep driveway. 
Approximately 25,000 cattle were permitted in 2015. The forest is unique in that it is one of the 
few national forests that permits year-long grazing 

There are 85 term grazing permit holders. This number varies as permits are waived and 
transferred. Several of the permittees hold more than one grazing permit and run multiple herds or 
use one allotment for part of the year and move to another allotment later. Most permittees are 
dependent entirely on federal grazing permits due to the scarcity of private lands in Arizona. 

The forest contains one wild burro territory established under the Wild Horse and Burro Act of 
1971. The Saguaro Wild Burro Territory covers 27,092 acres located primarily in the Four Peaks 
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Wilderness. While there are currently no wild horse territories designated on the forest, a number 
of unbranded horses living near the lower Salt River and Saguaro Lake were granted special 
protection in 2016 under HB2340. 

A collaborative rangeland monitoring program called Reading the Range, led by the University of 
Arizona, was initiated on the forest in 2001. The monitoring program now includes 57 allotments 
encompassing 1.48 million acres on the forest. In a coarse review of approximately 265 Reading 
the Range monitoring sites, most monitoring sites are stable or upward in trend for the time 
monitored. Some rangelands are continuing to heal after large wildfires. Other areas are 
recovering from drought. Invasive and exotic grasses on the forest continue to increase, although 
the majority of these infestations occur near roads and trails. Other noxious or invasive species 
(mostly forbs) also remain a threat to rangelands. 

Timber and Forest Products 
Timbered areas provide many valuable ecosystem services as well as products for human 
consumption. While the forest consists of approximately 302,436 acres of timberland, about half 
is considered unsuitable for timber production, and other areas have been designated as 
wilderness areas. Only 109,492 acres of the forest (4% of the total land area) is considered 
suitable as a timber base. 

Until recently, the forest’s primary contribution of timber and forest products, was to local 
communities around the forest for fuelwood, but recent emphasis on fuel reduction and timber 
management has increased commercial timber harvest to rates that now exceed that of fuelwood. 
This increased emphasis in land restoration projects should allow the continued ability to 
contribute to both timber and fuelwood demands. An increase in forest restoration projects will be 
vital to help sustain forest and watershed health, prevent uncharacteristic wildfire, and improve or 
maintain wildlife habitat, and contribute to local economies. Christmas trees and plants collected 
for ceremonial use are a few examples of forest products the forest provides.  

Watersheds and Water Resources 
Water and water resources are of incredible importance, not only ecologically, but to the human 
and social fabric of the plan area (forest boundary) as well. This is evident because the Forest was 
established in 1905 to protect the watersheds and drinking water sources for Phoenix, and this is 
still a focus today. Water is considered an ecological resource and with it comes ecological 
characteristics, benefits, principles, concerns, and management strategies. Given that it is also a 
life sustaining necessity, water also takes on a social and economic multi-faceted component. 
Within the assessment area, water demands come from agricultural needs, mining, drinking, and 
domestic use, and for fish and wildlife. Ecosystems require water to sustain their function. 
Recreational water use is also important in the assessment area. Given the Forest is in the arid 
Southwest, people seek out its lakes and streams for recreational enjoyment, such as for camping, 
picnicking, and fishing. 

A number of challenges are associated with the management of water resources. Population 
growth in the Phoenix metropolitan increases water demand. Many of the regional water plans 
within the assessment area discuss concerns with meeting water demand as populations continue 
to increase. Most of the human impacts on water are from surface and groundwater withdrawals, 
which deplete the water necessary for ecosystem health, further degrading water quantity and 
quality. Infrastructure, livestock grazing, land use, fire suppression, water diversions, water 
storage such as dams, and other human alterations found in the assessment area also impact water 
sources and ecological condition. Additionally, climate change is already affecting, and will 
continue to negatively affect, water in the assessment area well into the future. 
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Overall, around half of the watersheds assessed in the planning area were functioning at risk. The 
Tonto National Forest is focusing on restoration projects such as watershed restoration action 
plans to improve watershed conditions. 

Fish, Wildlife, and Plants 
The forest provides important habitat for a diverse range of fish, wildlife, and plant species. Due 
in part to the wide gradient of elevations on the landscape, the Tonto National Forest is one of the 
most diverse forests in the system. Fish, wildlife and plants also contribute to a number of 
economic, nutritional, cultural and social benefits. 

Hunting is a long-held tradition enjoyed by many American families. Revenue from hunting and 
fishing licenses, permits and tags are used to manage and conserve game and nongame wildlife 
species, as well as their habitats. Hunting also contributes substantially to local economies. The 
Arizona Game and Fish Department is the agency responsible for managing all game species 
within the state. The agency also issues hunting permits and enforces hunting regulations. The 
forest supports many of Arizona’s big-game species. Some of the most popular hunted species on 
the forest include elk, mule deer, white-tailed deer, bighorn sheep, pronghorn antelope, bear, 
mountain lion, and javelina. The forest also provides many opportunities to pursue small game 
such as migratory game birds, upland game birds, fur bearing mammals and predators. Trapping 
is also a component of wildlife use, though typically on a smaller scale. While hunting may be 
associated with some local, adverse impacts (e.g., effects from use-created roads, dispersed 
camping, unsafe target shooting), generally these impacts are small at the forest scale. 

Angling is a very popular activity within the planning area. The forest is home to a variety of 
cold-water and warm-water sportfish, which are managed by the Arizona Game and Fish 
Department. Popular trout fisheries can be found largely below the Mogollon Rim in the 
northeast portion of the forest, and some lower elevation areas are stocked seasonally (such as the 
lower Salt River and lower three lakes on the Salt River). In this areas anglers can find rainbow 
trout, brown trout, and brook trout. Warm water sportfish occur on the Salt and Verde Rivers and 
their reservoirs. These may include largemouth bass, smallmouth bass, bluegill, black crappie, 
channel catfish, flathead catfish, walleye, and yellow bass. While many sportfish populations are 
thriving, many of these species are introduced, non-natives and significantly alter the aquatic 
systems they inhabit. 

Many visitors to the forest enjoy wildlife watching. The money spent on related specialized 
equipment, travel, food and lodgings contributes to local county economies. This is especially 
true for many birders, many of which are from out-of-state. With varied habitats and elevations, 
the forest offers a unique opportunity for bird watching. The Audubon Society recognizes has 
designated four important bird areas on the forest: Lower Salt and Gila Rivers ecosystem, Boyce 
Thomson Arboretum/Arnett-Queen Creeks, Cave Creek ecosystem, and the Salt-Verde 
ecosystem. 

The Tonto National Forest has one of the most floristically diverse landscape harboring a number 
of rare and sensitive plants – some with their entire distribution restricted to the forest. There are 
a number of unique riparian systems (such as Cottonwood gallery forests) on the forest that are 
not common in the region. These areas provide refuge from the stressful urban environment and 
support a diversity of wildlife.  

Recreation 
The Tonto National Forest has a very large and complex recreation program. The range of 
recreation opportunities on the forest complements opportunities available on adjacent lands 
managed by different administrative units, Bureau of Land Management, National Park Service, 
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State of Arizona, Tribal lands, counties, and cities. While serving many local visitors and 
contributing to the quality of life for local residents, the forest also plays an important role in 
sustaining the recreation and tourism-related economy within the four-county area (Maricopa, 
Pinal, Yavapai and Gila counties). The 2008 National Visitor Use Monitoring results estimated 
the total visitation was 4.8 million people on the forest. The forest is one of the most visited 
national forests in the country. 

Arizona’s climate attracts a large number of winter visitors and retired people. Approximately 16 
percent of the population of the four-county area is over the age of 60 (USDA Forest Service 
2013f). This is a trend that will continue as the baby-boom generation heads into retirement in the 
coming years. Conversely, approximately 30 percent of the population of the four-county area is 
19 years old or younger. There may only be slight gaps in community diversity in terms of age 
and the visitors that are being served as 12 percent of visitors are over the age of 60 and 21 
percent are under the age of 16. However, when comparing the community diversity to the 
visitors being served, a more significant gap is indicated. 

The underlying conditions of the natural environment are the foundation for sustainable 
recreation opportunities. Some of these environmental conditions are affected by events such as 
climate change, natural disasters, and declining ecosystem health, as well as localized factors 
such as unmanaged recreation use, vandalism, and deferred maintenance of recreation 
infrastructure. Several recent uncharacteristic, stand-replacing wildfires on the forest have 
affected the quality of recreational settings. In addition to environmental conditions, unmanaged 
recreation has been identified by the Forest Service as one of four key threats to the nation’s 
forests and grasslands. Exploration activities such as geophysical surveys, core drilling, and 
potential subsequent copper mining activity, may impact recreation settings as well. High levels 
of visitor use on the forest have the potential to result in impacts, especially in popular high use 
areas. As the population near Phoenix and in the state continues to increase, it is expected that 
recreational visitor use of the forest will also continue to increase. 

Currently, partnerships and volunteers are helping to meet resource management objectives. 
Volunteer and partner contributions for 2013 on the forest equated to 44,431 hours and a value of 
$983,695.70. In 2014, volunteer and partner contributions totaled 47,250 hours and a value of 
$1,046,123.86 (calculated based on the value of a volunteer hour at $22.14). An additional 
$954,655.50 was leveraged through recreation related grants and agreements. The volunteer and 
partnership program is an important component in moving the recreation program on the forest 
toward economic sustainability. These volunteers and partnerships provided trail inventories and 
reconnaissance, campground hosts, developed site maintenance and upkeep, dispersed recreation 
site cleanups, facility maintenance, signage work, road maintenance, and various other assistance. 

The current recreation program on the forest is not economically sustainable. While volunteers 
and partners assist with trail maintenance and wilderness stewardship, their contributions 
(described above) do not bridge the gap in total program management costs. While 35 percent of 
the visitors to the forest recreate at developed sites (fee and non-fee ), another 65 percent choose 
dispersed forms of recreation including hiking, riding off-highway vehicles, horseback riding, and 
driving for pleasure (USDA Forest Service 2009a). However, federal appropriations account for 
approximately half of fee program operations and maintenance. Fee revenue is reinvested directly 
into fee sites and cannot be spent on non-fee recreation sites or dispersed recreation. The total 
estimated recreation program cost for 2014 was estimated at $4.6 million. There is an estimated 
$1 million gap in what the forest needs for a fully functional recreation program and the funds 
that are available. The current “Sustainable Recreation Action Plan” will identify ways to 
improve efficiency, reduce costs, provide recreation facilities and services most important to 
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visitors, and more effectively leverage volunteer and partner contributions to improve the 
economic sustainability of the recreation program. 

Scenic Character 
Scenic character is a combination of the physical, biological, and cultural images that give an area 
its scenic identity and contribute to its sense of place. It provides a frame of reference from which 
to determine scenic attractiveness and to measure scenic integrity (36 CFR 219.19). In the 
development of the 1985 Tonto National Forest Plan, all lands were inventoried to determine the 
landscape scenic attractiveness (variety class inventory) and the public’s visual expectations 
(sensitivity level inventory). The Scenery Management System is today’s best science to achieve 
high-quality scenery through ecosystem management practices. Through the Scenery 
Management System process, scenic character goals are developed in concert with other resource 
and social demands or expectations, and scenic integrity objectives are established. The forest is 
currently in the process of updating our Visual Quality Objectives to the Scenery Management 
System. Many parts of the forest, including the majority of wilderness areas, are still naturally 
evolving landscapes with limited human intervention. In some areas of the national forest outside 
of wilderness, the existing scenic character has been altered by natural processes and human 
activities since the 1985 forest plan. Scenery in natural settings across the forest is a key 
component of sustainable recreation management as it serves not only as a backdrop for all types 
of recreation, but also a resource for tourism. Both human and environmental factors affect scenic 
resources and should be considered in forest management.  

Renewable and Nonrenewable Energy Resources, Mineral 
Resources, and Geologic Hazards 
This assessment identifies relevant information concerning mineral resources that have 
historically been developed within the planning area, as well as the potential availability of 
mineral resources for current and future exploration and development. The forest has a long 
legacy of mineral and energy development. In Arizona, power generating energy resources are 
provided by both non-renewable and renewable sources. While some renewable resources are 
considered to have low development potential (e.g., wind, geothermal, and large-scale 
hydroelectric projects), biomass and solar resources have potential for increased growth. 
Currently, Arizona is ranked second in the nation for solar photovoltaic capacity and photovoltaic 
capacity installed per capita. 

Over 20 mining districts recognized within the planning area are past or current producers of 
nonrenewable mineral commodities. The largest of these districts, the Globe-Miami mining 
district is well known for its large disseminated copper deposits and has been identified as one of 
America’s premier copper mining districts. The Pioneer mining district, located just west of the 
Globe-Miami district, continues to attract interest with the discovery and development of the 
Resolution Copper project, considered to be one of the world’s top ten undeveloped copper 
resources (Rio Tinto, 2014). 

The forest has a legacy of unreclaimed mine and prospecting sites from the early prospectors. The 
remediation of abandoned mine land features is publicly funded, with the purpose of reducing 
hazards and health risks associated with these legacy sites. The abandoned mine lands 
remediation program identifies abandoned mine land features within a defined project boundary 
on an annual basis. The most widespread and common geologic hazards found in Arizona are 
earthquakes, floods, mass movement, and subsidence and fissures. Mass movement hazards 
include landslides, rock falls, and debris flows. Steep sided escarpments, and slopes are 
constantly subjected to the erosional forces of wind, rain, and gravity. Coupled with other 
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geologic events, such as earthquakes or substantial rainfall, the potential for mass movement 
becomes even greater. 

Infrastructure 
Infrastructure consists of the physical facilities and systems constructed to support the use of 
National Forest System lands. The five major categories of facilities and systems include 
transportation, administrative, recreation, and privately owned facilities; and public utilities sited 
on National Forest land and operated under permit. The assessment is conducted at the scale of 
lands administered by the forest using information from INFRA, a database of all national forest 
infrastructure, and spatial information contained in a Geographic Information System (GIS). 
Indicators used in this document to assess or “measure” the condition and trends of the Forest’s 
infrastructure are described in the associated sections of this report. 

The predominant trend affecting the forest’s transportation system is decreasing budgets for 
repairs, maintenance, and improvements. Road construction and maintenance budgets declined 40 
percent between 2009 and 2014 and are expected to continue to decrease. At the same time, there 
is increased emphasis on implementing resource protection measures, higher demand for access 
to the national forest, increased traveler expectations for higher maintenance level road 
conditions, and an increased demand of roads as recreational opportunities. There is a trend to 
look for opportunities to reduce the overall size of the national forest road system by transferring 
jurisdiction, or by closing or decommissioning unneeded roads. 

Aviation facilities for the forest include airstrips, helipads, and other developed facilities such as 
airtanker bases used by the Forest Service but under other ownership. There is no earmarked 
funding for maintenance costs for airstrips. It is likely that interest in airstrip use will remain 
strong and will increase with growing populations and desires for access as a recreational 
opportunity.  

The current trail system of the forest is not sustainable without assistance from resources outside 
of the Forest Service. Federal budgets are expected to continue to decline, challenging manager’s 
ability to operate and maintain trails. Deferred maintenance costs continue to accumulate with 
below cost operating budgets. Demand for trail use will likely increase with growing populations 
and desires for access to recreation opportunities. The forest has had successes in meeting current 
plan objectives for the management of the national forest trail system. Other jurisdictional roads 
on the forest have an impact both on the land and the resources. Trends in projects identified by 
the counties and the State in their respective 5-year plans include pavement preservation, 
expansion projects to handle increase in population and modernization projects to improve safety 
and provide modern transportation aspects such as bicycle lanes (ADOT2011, MAG 2014).  

Despite the challenges faced in terms of budget limitations and resource protection concerns, the 
forest has generally been able to meet the current plan objectives in the management of 
administrative facilities and has been successful in providing safe recreational experiences for its 
visitors. Although the trend for funding is declining, there is no known resource damage 
occurring as a result of the management of administrative and recreational facilities on the forest. 

The seven permitted dams on the forest managed by Salt River Project are essential for power 
generation and water distribution control for the valley. Utilities either produce the services on 
National Forest System lands (such as hydroelectric power and water supply) or transport the 
service across National Forest System lands (such as optical fiber and electrical distribution 
networks). Private infrastructure can serve single purpose use by individuals or single-families as 
well as offer services that provide a benefit to the public. 
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Cultural and Historic Resources 
The forest has a deep and rich cultural heritage with over 10,000 documented archaeological, 
cultural, and historic sites spanning the past 11,000 years. These include remnants of the early 
inhabitants of the regions, such as the Hohokam, Anchans, Apache and Yavapai, and evidence of 
the miners and ranchers that latter settled the region that would become the forest. 
 
Cultural resources managed under the Heritage Resources Management Program include the 
artifacts, archeological sites, and built environments created by past inhabitants, as well as those 
landscapes used or affected by them. They can also include less tangible things such as areas used 
by tribal traditional practitioners for subsistence or religious purposes, traditional use sites, and 
sacred sites. Cultural resources are nonrenewable. Their integrity is wholly dependent on the 
contextual relationship between artifacts, architecture, and the environment in which they are 
found, something that cannot be recreated or restored once disturbed. They are also, by their very 
nature, in a perpetual state of decline, reduced by the transformation processes of erosion and 
decay from their original pristine state. 
 
During the past 30 years, heritage resource specialists on the forest, permitted consultants, and 
volunteers have inventoried approximately 8 percent of the nearly 3 million acres that comprise 
the Forest. Surveying the remaining area remains a significant challenge, especially as most 
survey resources are focused on areas that may be affected by agency or agency-permitted 
activities that might disturb the ground surface. This restricts the Tonto’s ability to address and 
reduce deferred maintenance issues associated with historic structure management and 
stabilization of vandalized, project-impacted, and eroding archeological sites. Additionally, 
surveys conducted more than 10 years ago need to be evaluated and considered for re-survey if 
they do not meet current standards and knowledge levels.  
 
Public interest in “heritage tourism,” including visitation of archaeological and historic sites, has 
increased dramatically in recent years. While increased visitor use and recreation activities are 
desirable, they are also adversely affecting cultural resources by compacting soils and cultural 
deposits in archeological sites, exposing artifacts susceptible to unauthorized collection, and 
accelerating erosion. Unauthorized user-created cross-country trails intended to facilitate hiking, 
biking, horseback, and off-highway vehicle use are also impacting sites. Looting and vandalism 
have decreased considerably as a result of enforcement of new laws with stiff penalties, the 
widespread use of the Site Stewards program, and changes in public attitudes. However, 
vandalism of archeological sites is still a concern and continues to impacts some cultural 
resources. Cultural resources may also be threatened by natural disturbances. Wildfire, flooding, 
and erosion have impacted historic structures, landscapes, sensitive organic artifacts, and have 
altered site environments, disrupting and eliminating traditional uses. Such impacts may be 
exacerbated by changes in climate. 

Tribal Relations 
The forest shares boundaries with reservations for the White Mountain Apache Tribe, the San 
Carlos Apache Tribe, the Salt River Pima-Maricopa Indian Community, the Fort McDowell 
Yavapai Nation, and the Tonto Apache Tribe. The Forest routinely consults with eleven tribes 
regarding proposed projects and management policies including: San Carlos Apache, Tonto 
Apache, White Mountain Apache, Mescalero Apache, and Yavapai-Prescott Tribes; the Yavapai-
Apache, Tohono O’odham, and Fort McDowell Yavapai Nations; and the Salt River Pima-
Maricopa, Ak Chin, and Gila River Indian Communities.  

All activities that have potential to affect traditional tribal areas, species, and activities as well as 
any activities that have the potential to adversely impact archeological sites or change traditional 
landscapes are of concern. Traditional tribal use of the Forest and its natural resources is growing 
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and will continue to be an important part of the relationship between the affiliated tribes and the 
Tonto. Likewise, tribes are showing increased interest in protecting, preserving, and maintaining 
access to traditional use and sacred sites as well as long term management of various natural 
resources associated with those uses.  

Many tribal members regularly visit the forest to gather traditional resources, visit traditional 
cultural properties and sacred sites, and recreate. The Tonto has a long-standing commitment to 
developing strong, mutually beneficial relationships to work with tribes and conducting 
meaningful consultation on Forest issues. 

Across this cultural landscape, there is a trend toward the degradation and/or loss of places of 
traditional cultural importance. Land exchanges, mineral extraction, and road expansion put areas 
of historical and cultural significance at risk. Every management decision that adversely impacts 
these places contributes to the cumulative loss of traditional cultural properties (TCPs), sacred 
sites, American Indian holy places, and traditional-use areas across the region. Currently, the 
ability of native peoples to protect these places is limited. The forest is increasingly utilizing 
ethnographies, oral history studies, and traditional cultural property investigations to preserve 
information, as project mitigation, and to inform project management. These cooperative 
processes help the forest to maintain cooperative relationships with Indian Tribes while increasing 
knowledge about the Forest.  

Land Ownership, Status, Use, and Access 
This section describes how land ownership, lands status, use and access patterns influence the 
forest. Land ownership is the basic pattern of public and private ownership of both surface and 
subsurface estates. Land status is defined as the ownership record of title to lands, including 
withdrawals, rights, and privileges affecting or influencing the use and management of National 
Forest System lands. 

Land ownership is defined as the condition of title of land, or interest in land, under the 
jurisdiction of the Forest Service. The following conditions are also included under this 
definition: the manner in which these lands came into Federal ownership; encumbrances and 
restrictions that affect the administration of the land; interest owned by the Government in private 
lands; and the interest in Government lands held by others. In addition, approximately 350 private 
inholdings of various sizes are scattered throughout the planning area. 

Land ownership patterns are important because decisions made by public land managers may 
influence the local economy, particularly if public lands represent a large portion of the land base. 
Agency management actions that affect water quality, access to recreation, scenery (as well as 
other quality of life amenities), and the extent and type of resource extraction are particularly 
important in areas where much of the land is managed by public agencies. With a mix of land 
ownership, often across landscapes that share basic similarities, there is the potential for a mix of 
management priorities and actions. Federal and State land managers, private land owners, and 
others are constrained in different ways by laws and regulations that dictate how different lands 
can be managed, and this can lead to challenges and opportunities.  

Land ownership status on National Forest System lands can change over time through land 
adjustments. Land adjustments involve transfer of fee title, resulting in a change in legal land 
ownership. Land adjustments can result from land exchange, purchase, donation, sale, transfer, 
condemnation, and interchange. Land adjustments within the forest have been an important tool 
to acquire high quality inholdings and resources within the national forest. 

Many land uses are covered by special use authorizations, which include permits, leases and 
easements that allow occupancy, use, rights, or privileges on National Forest System lands. 
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Special use authorizations are legal instruments whose terms and conditions are fully enforceable 
when reasonable and consistent with law, regulations, and policy. Currently there are over 74,000 
authorizations on National Forest System lands for over 180 types of uses (OIG 2011). The Forest 
Service divides management of special uses into two categories: lands special uses and recreation 
special uses. Lands special uses include such things as water transmission lines, 
telecommunications, filming, research, and granting road and utility rights-of-ways. Recreation 
special use permittees serve as Forest Service partners to offer guided recreation activities and 
services to the public. 

All four counties in the Tonto National Forest area of influence, and all neighboring cities and 
towns, have comprehensive, long-range general plans. State law requires these plans to be 
adopted and updated every 10 years. General plans identify areas as to their suitable status for 
future residential, commercial, industrial and agricultural development or activities, and in some 
cases, expectations for coordination of uses between private landowners and Federal agencies 
administering land in the respective counties. 

As urban populations continue to grow, the special use demand on the forest is expected to 
increase. Additional need for infrastructure (power, communication, water, and transportation) 
needs will require additional facilities on national forest land. Budgets for both lands and special 
uses are also in decline and not expected to recover. There has been very little progress made in 
the retention of additional special use fees collected to cover costs of administration of the 
authorizations. One of the greatest trends currently affecting management of land ownership 
status and land uses and access patterns is the escalating housing development on private rural 
lands along national forest boundaries. As more people choose to live at the urban fringe and in 
scenic, rural areas, open space lands such as farms and ranches, including those adjacent to 
National Forest System lands, are being lost to development. 

Future trail maintenance and reconstruction are highly dependent on budgets and partnerships 
with outside groups. In addition, authorized road access may decline as road maintenance funds 
decrease. The overall trend affecting the forest transportation system is that budgets for repairs 
and maintenance are expected to continue to decrease while national requirements and efforts for 
planning and maintenance continue to increase. Routine maintenance is currently performed on 
the forest’s high-use roads by the road crew staff and county public works departments. As a 
consequence of decreased budget and inability to maintain the road system, forest service staff is 
now relying more heavily on outside funding, partners and volunteers to manage and maintain the 
transportation system. 

Designated Areas  
A designated area is defined in the Forest Service Land Management Planning Handbook as an 
area or feature identified and managed to maintain its unique special character or purpose. The 
draft assessment documents the locations, purposes and types of existing and proposed designated 
areas from the 1985 Forest Plan. Designated areas on the forest include 8 wilderness areas, 2 wild 
and scenic rivers (38 miles), 13 inventoried road-less areas, 3 state designated scenic roads, 1 
state designated historic road, 2 national recreation trails, 1 national scenic trail, 9 significant 
caves, 3 research natural areas, 1 wild horse and burro area, and 1 experimental forest. There are 
proposed designated areas on the forest that are also discussed in the draft assessment. 

Wilderness areas are defined in the Wilderness Act of 1964 as “an area of undeveloped Federal 
land retaining its primeval character and influence, without permanent improvements or human 
habitation, which is protected and managed to preserve its natural conditions.” There are eight 
congressionally designated wilderness areas totaling over 589,300 acres (21 percent of the forest) 
including the Superstition, Hellsgate, Mazatzal, Salome, Salt River Canyon, Four Peaks, Pine 
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Mountain, and Sierra Ancha. Additionally, there are three congressionally designated Forest 
Service wilderness areas adjacent to or overlapping the forest to the north, including: Pine 
Mountain (overlapping) and Cedar Bench (adjacent) managed by the Prescott National Forest, 
and Fossil Springs (overlapping) managed by the Coconino National Forest. 

There are currently two designated wild and scenic rivers on the forest, which overlap with the 
Coconino National Forest: Fossil Creek and Verde River. The Coconino National Forest has taken 
the lead for management of the Fossil Creek Wild and Scenic River corridor for both national 
forests. These heavily used areas have major impacts caused by recreational activity and camping 
along the banks of the rivers (litter, feces, and scarred ground from campfires).  

National Trails are 100 miles or longer, continuous, primarily nonmotorized routes of outstanding 
recreation opportunity. Such trails are established by an Act of Congress. There are four national 
trails on the forest; the Arizona National Scenic Trail, the Great Western National Millennium 
Trail, the Highline National Recreation Trail, and the Six Shooter National Trail. Current issues 
with these national trails involve poor maintenance and rerouting of unsustainable sections.  

There are 9 caves formally designated as “significant” and at least 38 other known caves within 
the forest (8 in the Globe Ranger District, 20 in the Payson Ranger District, 8 in the Pleasant 
Valley Ranger District, 2 in the Tonto Basin Ranger District). Additional caves may be 
discovered, inventoried and added to the list of significant caves. While recreational cave use has 
increased so has education on responsible caving, reducing negative impacts. However, overuse is 
still a risk to caves forest-wide. 

Research natural areas are part of a national network of ecological areas designated in perpetuity 
for research and education, and to maintain biological diversity on National Forest lands. 
Research natural areas are principally for non-manipulative research, observation, and study 
(Forest Service Manual 4063). On the forest there are three established research natural areas 
consisting of Buckhorn Mountain, Bush Highway, and Haufer Wash Natural areas. Overall these 
areas are fairly well protected and are expected to either improve or remain in its current 
condition. 

There are three state-designated scenic roads and one state-designated historic road on the forest, 
these include: the Apache Trail Historic Road, Copper Corridor Scenic Road, Desert to Tall Pines 
Road, and the Gila-Pinal Scenic Road. The Arizona Department of Transportation administers the 
state-designated scenic roads program, and the forest coordinates management of the roads across 
the national forest with this department. There are currently no concerns regarding the state-
designated scenic/historic roads.  

Natural areas are defined as natural plant communities of interest to the Arizona Parks Board to 
be protected for demonstration and study purposes in a natural undisturbed setting. There are 
three natural areas within the forest. These contribute to ecological sustainability by protecting 
areas in their natural condition, and by providing study areas. The designated natural areas on the 
forest are Sycamore Creek, Blue Point Cottonwood, and Fossil Springs Natural. Concerns 
regarding these areas include intense recreational pressure from off-highway vehicles, target 
shooting, and dispersed camping.  

Wildlife areas are designated to protect unique wildlife habitat and facilitate research, thereby 
contributing to ecological sustainability. These areas are managed cooperatively with the Arizona 
Game and Fish Department. There are two wildlife areas on the forest; the Three Bar Wildlife 
Area and Roosevelt Lake Wildlife Area. Three Bar Wildlife Area is managed to protect the unique 
watershed and wildlife habitat areas. Roosevelt Lake Wildlife Area is managed for geese, which 
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will provide maximum forage and minimize disturbance from November 15 – February 15. There 
are currently no known threats to these areas.  

The designated areas on the forest (especially wilderness, wild and scenic rivers, and national 
trails) serve as destinations for many visitors will continue to receive high visitor use levels. This 
level of use, in some areas, are not compatible with the purposes for which these areas were 
designated. Management considerations will need to emphasize public education on the values 
and contributions of designated areas, and on resource protection efforts. During the forest plan 
revision process, inventories and evaluations will be conducted for wilderness, wild and scenic 
rivers, and research natural areas to determine if additional areas should be designated, and, in 
some cases to determine if proposed areas should be carried forward into the new forest plan.  
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