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1.0

Introduction and Purpose

Introduction and Purpose

The Tonto National Forest, an administrative unit of the U.S. Department of Agriculture, Forest Service
(Forest Service), is considering approval of a proposed mining plan of operations submitted by Pinto
Valley Mining Corp. for the Pinto Valley Mine (Capstone Mining Corp. 2016). This biological evaluation
was prepared in support of the National Environmental Policy Act review process. The purpose of this
document is to evaluate the potential effects of the proposed project and its alternatives on Forest
Service sensitive species in compliance with policies prescribed by Forest Service Manual 2600, “Wildlife,
Fish and Sensitive Plant Habitat Management,” chapter 2670, “Threatened, Endangered and Sensitive
Plants and Animals.” Potential effects on management indicator species, migratory birds, and bald and
golden eagles are also analyzed in compliance with the National Forest Management Act of 1976,
Executive Order 13186, “Responsibilities of Federal Agencies to Protect Migratory Birds,” and the Bald
and Golden Eagle Protection Act of 1940. This biological evaluation does not describe or analyze
potential impacts on Endangered Species Act candidate, proposed, threatened, or endangered species.
Refer to the Pinto Valley Mine Biological Assessment for information on these species (Forest Service
2020).

2.0

Regulatory Framework

2.1

Federal Authorities

2.1.1

National Forest Management Act of 1976

The National Forest Management Act of 1976 is an amendment to the Forest and Rangeland Renewable
Resources Planning Act of 1974 (16 U.S. Code 1600–1614) that establishes standards for forest resource
assessments and requires the Forest Service to develop and implement national forest management
plans. This amendment requires that forest management plans provide for “multiple use and sustained
yield” of forest products and services including fish and wildlife, range, recreation, timber, watershed
and wilderness as provided in the Multiple-Use Sustained-Yield Act of 1960.
The National Forest Management Act requires fish and wildlife to be managed in such a way that viable
populations of existing native and desired nonnative species are maintained. To this end, the National
Forest Management Act establishes the concept of management indicator species, which are species
whose population trends are believed to be indicative of the effects of management activities within a
given planning area such as the Tonto National Forest. Management indicator species represent
categories including State and federally listed species; species with special habitat needs; species
commonly hunted, fished, or trapped; nongame species of special interest; or species believed to
indicate the state of biological communities or water quality, as applicable. Proposed actions must be
evaluated in terms of their effect on habitat quality and quantity for management indicator species as
well as their effect on management indicator species population trends.

2.1.2

Migratory Bird Treaty Act of 1918

The Migratory Bird Treaty Act of 1918 (16 U.S. Code 703–712), as amended, establishes a prohibition
making it unlawful to “pursue, hunt, take, capture, kill, attempt to take, capture, or kill, possess, offer for
sale, sell, offer to barter, barter, offer to purchase, purchase, deliver for shipment, ship, export, import,
cause to be shipped, exported, or imported, deliver for transportation, transport or cause to be

Pinto Valley Mine Final Environmental Impact Statement

C-1

Appendix C: Biological Evaluation

Regulatory Framework

transported, carry or cause to be carried, or receive for shipment, transportation, carriage, or export”
migratory birds and their parts, nests, or eggs except when specifically authorized by the U.S. Fish and
Wildlife Service. In the context of the Migratory Bird Treaty Act, “take” is defined to mean to “hunt,
shoot, capture, collect, kill, or attempt to pursue, hunt, shoot, capture, collect, or kill.”
Per Title 50 part 10 of the Code of Federal Regulations issued by the United States Department of the
Interior on January 7, 2021, incidental take of migratory birds, that is, take that results from an activity
but that is not the purpose of the activity, is not prohibited under the Migratory Bird Treaty Act. This
regulation defining the scope of the Migratory Bird Treaty Act went into effect on March 8, 2021.
However, on the same day that the new regulations went into effect (March 8, 2021), the Department of
the Interior announced that it would propose a new rule revoking the January 7, 2021 rule on incidental
take. Following the regulatory review process and upon the effective date of this potential new rule,
incidental take would be subject to the definitions contained within the new rule.

2.1.3

Responsibilities of Federal Agencies to Protect Migratory Birds,
Executive Order 13186 of January 11, 2001

Executive Order 13186 directs each Federal agency taking actions that may adversely affect migratory
bird populations to develop a memorandum of understanding with the U.S. Fish and Wildlife Service to
promote migratory bird conservation. The Executive order also directs Federal agencies to ensure
analyses required by the National Environmental Policy Act evaluate the effects of proposed actions on
migratory birds, especially on migratory bird species of concern, pursuant to their memorandum of
understanding.
Pursuant to Executive Order 13186, the Forest Service and the U.S. Fish and Wildlife Service entered into
a memorandum of understanding in 2008. The memorandum of understanding expired on December 31,
2017; no updates have been published at this time. The memorandum of understanding calls for the
Forest Service to consult the current U.S. Fish and Wildlife Service Birds of Conservation Concern, State
lists, and comprehensive planning efforts for migratory birds when developing the list of species to be
considered in the planning process. Planning efforts must acknowledge areas with special designations
such as Important Bird Areas. Within the National Environmental Policy Act process, the Forest Service is
required to focus “first on species of management concern along with their priority habitats and key risk
factors.”

2.1.4

Bald and Golden Eagle Protection Act of 1940

The Bald and Golden Eagle Protection Act of 1940 (16 U.S. Code 668–668c), as amended, provides for
the protection of the bald eagle (Haliaeetus leucocephalus) and the golden eagle (Aquila chrysaetos) by
making it unlawful to, except when specifically authorized by the U.S. Fish and Wildlife Service, “take,
possess, sell, purchase, barter, offer to sell, purchase or barter, transport, export or import” these eagles
and their parts, nests, or eggs. In the context of the Bald and Golden Eagle Protection Act, “take” means
to “pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest or disturb.” “Disturb”
includes actions that agitate an eagle such that they cause injury, a decrease in productivity, or nest
abandonment.
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2.2
2.2.1

Regulatory Framework

Forest Service Regulations, Policies, and Guidance
Forest Service Manual 2600, Wildlife, Fish, and Sensitive Plant
Habitat Management

To maintain populations of fish and wildlife species as required by the National Forest Management Act,
the Forest Service implements special management of species designated by the regional forester as
sensitive due to current or predicted downward trends in population size, density, or distribution (Forest
Service Manual 2670.5).
Forest Service policy calls for actions and programs authorized, funded, or carried out by the Forest
Service to be reviewed through the biological evaluation process to determine their potential for effects
on threatened and endangered species and species proposed for listing (Forest Service Manual 2670.3).
Additionally, the Forest Service policy calls for review of programs and activities as part of the National
Environmental Policy Act of 1969 process through a biological evaluation, to determine their potential
effect on sensitive species (Forest Service Manual 2670.3).

2.2.2

United States Department of Agriculture Departmental
Regulation 9500-004

United States Department of Agriculture Departmental Regulation 9500-004 directs the Forest Service to
avoid actions that may cause a species to become threatened or endangered.

2.2.3

United States Department of Agriculture, Forest Service 36 CFR
§219.19 Ecological, Social, and Economic Sustainability and 36
CFR §219.20 Ecological Sustainability

To comply with the Multiple-Use Sustained-Yield Act of 1960 (16 U.S. Code 528 et seq.), ecological
sustainability without impairment to the productivity of the land is the overall goal of management of
the National Forest System. These regulations direct the Forest Service that “the first priority for
stewardship of the national forests and grasslands is to maintain or restore ecological sustainability to
provide a sustainable flow of uses, values, products, and services from these lands.” 36 CFR 219.20
(a)(1)(i)(E), Focal Species, further directs the Forest Service to identify and analyze focal species “that
provide insights to the larger ecological systems with which they are associated.” These regulations
provide the authority and basis for the Forest Service Management Indicator Species system.

2.2.4

Tonto National Forest Land and Resource Management Plan

The Tonto National Forest Plan provides standards and guidelines for the management of vegetation, fish
and wildlife, and special status species (Forest Service 1985). The overall management emphasis for
management area 2F (covering the majority of the approximately 500,000-acre Globe Ranger District) is
to manage for a variety of renewable natural resources with a primary emphasis on wildlife habitat
improvement as well as improvements to resources indirectly related to biological resources, including
water quality, livestock forage, dispersed recreation, watershed values, and riparian areas.
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3.0

Project Location and Description

Project Location and Description

The Pinto Valley Mine is an existing open pit copper and molybdenum mine located in Gila County,
Arizona, approximately 8 miles west of the Town of Miami on private lands and National Forest System
lands in the Tonto National Forest’s Globe Ranger District. Capstone Mining Corp. operates the mine as
Pinto Valley Mining Corp., a wholly owned indirect subsidiary. Broad categories of actions that would
occur should the Forest Service approve the mining plan of operations include consolidation of prior
authorizations into a single mining plan of operations, approval of new operations on National Forest
System lands, and authorization of existing encroachments on National Forest System lands from
activities appurtenant to mining. In addition to these activities that require Forest Service approval, the
integrated mining at the Pinto Valley Mine includes Pinto Valley Mining Corp.’s actions on private lands
that support ongoing and expanded mining operations. While the Forest Service does not have authority
for activities on private land, the activities on private lands are described and analyzed in the project
environmental impact statement (EIS) in accordance with 43 CFR part 1508.25. These other activities on
private lands are interdependent parts of the integrated mining operations at the Pinto Valley Mine, they
are closely related to the proposed operations on National Forest System lands, and they generally
would not occur unless the Forest Service takes action to reapprove previously authorized activities.
Three alternatives are analyzed the EIS and in this biological evaluation:
1. The no-action alternative, whereby on the date the record of decision for Pinto Valley Mine’s
proposed mining plan of operations is issued, use of previous Forest Service authorizations
would be limited to those activities required to initiate shutdown of mine operations, transition
to reclamation and closure, and conduct ongoing reclamation and post-closure care and
maintenance;
2. Alternative 1, authorization of existing uses of National Forest System lands; and
3. The proposed action, authorization of new and existing uses of National Forest System lands.
Refer to chapter 2 (“Proposed Action and Alternatives”) in the Pinto Valley Mine EIS for a detailed
description of the proposed action and alternatives.
This biological evaluation addresses disturbances associated with the alternatives that may alter the
ecological setting and thereby affect biological resources. Such disturbances include surface disturbance,
traffic, artificial lighting, dust, noise, water withdrawals, and contamination of water resources. Key
details of biologically relevant disturbances that are pertinent to the following analyses consist of the
timeframe of disturbances that would occur during active mining and disturbances that would occur as a
result of groundwater drawdown due to continued operation of the Peak Well field during active mining.
Other differences in the location, duration, and magnitude of relevant disturbances and their effects are
described in the following analyses and in chapter 3, section 3.3.2 (“Fish and Wildlife and Special Status
Species”) of the EIS.
Timeframe. Under the no-action alternative, active mining would only continue following the record of
decision for the first 2 months of the 6-month transition period required to transaction the mine from
active production to the beginning of closure and reclamation. Under alternative 1 and the proposed
action, active mining would continue for approximately 7 years and 19 years after the record of decision,
respectively. Reclamation and closure activities would begin at the end of these timeframes for
alternative 1 and the proposed action. Refer to chapter 2 of the EIS for a detailed description of the
alternatives and associated timeframes.

Pinto Valley Mine Final Environmental Impact Statement

C-4

Appendix C: Biological Evaluation

Analysis Area

Groundwater drawdown. Groundwater drawdown is predicted to occur as a result of continued
pumping of the Peak Well field and inflow into the Open Pit. Under the no-action alternative,
groundwater drawdown is projected to encompass a total of 5.49 miles of perennial stream length that
includes portions of Pinto Creek (4.43 miles), Miller Springs Gulch (0.81 mile), and an unnamed tributary
to Pinto Creek (0.25 mile). 1 Under alternative 1, drawdown is projected to encompass a total of 5.68
miles of perennial stream length that includes portions of Pinto Creek (4.62 miles), Miller Springs Gulch
(0.81 mile), and an unnamed tributary to Pinto Creek (0.25 mile). Drawdown is projected to encompass a
total of 5.87 miles of perennial stream length that includes portions of Pinto Creek (4.80 miles), Miller
Springs Gulch (0.82 mile), and an unnamed tributary to Pinto Creek (0.25 mile) under the proposed
action.
Baseflow in Pinto Creek at the end of active mining is predicted to be 97 gallons per minute and 76
gallons per minute, respectively, under the no-action alternative and alternative 1. Under the proposed
action, baseflow in Pinto Creek is predicted to decrease to 76 gallons per minute during the first 6 years
of active mining, then increase to a maximum of 165 gallons per minute over the remaining duration of
active mining due to increased seepage from Tailings Storage Facility No. 4. Under all three alternatives,
baseflow recovery in Pinto Creek would follow a similar pattern: from approximately 10 years to 100
years post-closure, the baseflow is predicted to gradually decrease from approximately 1,070 gallons per
minute to approximately 430 gallons per minute due to combined effects of progressively reduced
seepage (reduced artificial recharge) from mine facilities (particularly Tailings Storage Facility No. 4), and
residual drawdown and groundwater inflow associated with the pit lake. The duration of impacts on
baseflow in Pinto Creek would persist for a longer period under the proposed action compared to the
no-action alternative and alternative 1. For example, the peak recovery in baseflow is predicted to occur
in year 2028 under the no action alternative, year 2035 under alternative 1, and year 2048 under the
proposed action. A steady-state condition of approximately 407 gallons per minute would eventually be
reached after 100 years post-mining under all alternatives. See appendix E of the EIS for additional detail
regarding changes in groundwater elevation and baseflow.

4.0

Analysis Area

The analysis area was bounded by the furthest reaching effects of the proposed action and alternatives
that could alter the ecological setting and thereby affect biological resources. Activities and effects
associated with this action that have the potential to alter the ecological setting include surface
disturbance, traffic, artificial lighting, dust, noise, water withdrawals, and contamination of water
resources.
The furthest reaching effects of the proposed action and alternatives generally correspond to the area
subject to a change in groundwater level of 5 feet or greater as modeled by SRK Consulting, Inc. (2019a).
Areas beyond the modeled groundwater change subject to surface disturbance, mine-related noise
greater than 60 A-weighted decibels as modeled by WestLand Resources, Inc. (2018), or that are
included in Pinto Valley Mining Corp.’s unpatented claims and prior authorizations, are also included in
the analysis area. In total, approximately 40 square miles are included within the analysis area (figure 1).
The temporal boundary for analyzing direct and indirect impacts includes the active operation of Pinto
Valley Mine and extends through closure and final reclamation, with some effects on vegetation
composition and habitat continuing indefinitely into the post-closure period.
1 Lengths of perennial streams subject to groundwater drawdown include stream segments that will also be affected by existing
disturbances such as ongoing groundwater pumping and future infiltration into the existing Open Pit. However, the magnitude of
drawdown in these areas may differ from that which would occur due to existing disturbances. See appendix E of the EIS for details.
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5.0

Resource Evaluations

5.1

Forest Service Sensitive Species

Resource Evaluations

To identify Forest Service sensitive species with the potential to occur in the analysis area during the
analysis timeframe, the habitat requirements and distribution of each of the 45 species on the 2016
Tonto National Forest sensitive species list (attachment A) were compared to the habitat types and
geographic location of the analysis area. This analysis was supplemented by species occurrence records
and predicted range models stored in the Arizona Game and Fish Department’s Heritage Data
Management System (Arizona Game and Fish Department 2018a, 2018b, 2020). Of the 45 Forest Service
sensitive species reviewed, 11 species were identified as having the potential to occur within the analysis
area. Descriptions of these species’ habitat requirements and presence within the analysis area as well
as the effects of the proposed action and alternatives are provided below. Justifications for excluding the
remaining species from further evaluation are provided in attachment B. Operation, closure, and postclosure activities at the Pinto Valley Mine are not expected to affect species excluded from further
evaluation.
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Figure 1.

Resource Evaluations

Biological resources analysis area
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Resource Evaluations

5.1.1

Allen’s Big-eared Bat, Pale Townsend’s, Big-eared Bat, and
Western Red Bat

5.1.1.1

Baseline Conditions

Allen’s big-eared bat (Idionycteris phyllotis) is found throughout the central highlands of Mexico
northward into western New Mexico and west to the Colorado River Valley in Arizona. Specimens have
been taken across much of Arizona, although few documented occurrences exist from the southwestern
desert region. Most Allen’s big-eared bats are found between 1,500 and 7,500 feet above mean sea
level. This species is found in a variety of habitats including ponderosa pine, pinyon-juniper, white fir, and
riparian woodlands as well as Mojave desertscrub. Locations where bats have been observed are often
associated with boulder piles and rocky outcrops. An insectivorous species, these bats often forage over
streams and pools. Caves and abandoned mineshafts serve as roost sites. Disturbance of maternity roost
sites often results in abandonment, but overall population trends are not known (Arizona Game and Fish
Department 2001a).
According to the Arizona Game and Fish Department’s Heritage Data Management System, no records of
this species have been reported within the analysis area; however, the species is predicted to occur
throughout the analysis area (Arizona Game and Fish Department 2018a, 2018b, 2020). Suitable
vegetation and elevations occur throughout the undeveloped portions of the analysis area, which is
likely to contain potential roosting sites due to its mountainous character. Within the analysis area,
potential roost sites occur within three natural cavities and one mine adit within the proposed Tailings
Storage Facility No. 4 expansion area east of its existing footprint. Another potential roost site is within
the Pinto Valley Mine project boundary at the Arizona Pollutant Discharge Elimination System Outfall No.
005 feature.
No Allen’s big-eared bats were documented during baseline surveys associated with the Carlota Copper
Project EIS in 1992 (Cedar Creek Associates, Inc. 2006). In 2016, WestLand Resources, Inc. conducted a
species screening analysis and emergence survey to determine the potential for bats to roost in the
Arizona Pollutant Discharge Elimination System Outfall No. 005 feature. Allen’s big-eared bats were
identified as a species that could potentially roost within the outfall; however, none was identified
during the emergence survey (WestLand Resources, Inc. 2016a). WestLand Resources, Inc. did not
observe Allen’s big-eared bats during its 2017 bat usage evaluation of the mine adit and three natural
cavities within the proposed Tailings Storage Facility No. 4 expansion area (WestLand Resources, Inc.
2017).
The distribution of the pale Townsend’s big-eared bat (Corynorhinus townsendii) ranges from the central
highlands of northern Mexico and Southern California through the Edwards Plateau of Texas to
southwestern Canada (Arizona Game and Fish Department 2003a). Disjunct populations exist in hilly
areas of Kansas, Oklahoma, and South Dakota. The species ranges widely within Arizona, in habitats from
desertscrub to coniferous forest and elevations from 550 to 8,500 feet above mean sea level. Summer
day roosts are usually in caves and mines and tend to contain higher densities than winter roosts. Winter
roosts typically occur in colder caves, mines, or lava tubes from the vicinity of the Grand Canyon to the
southeastern portion of the state (Arizona Game and Fish Department 2003a). This species is thought to
be declining due to loss of roosting habitat in caves and mines (Arizona Game and Fish Department
2003a).
Habitat for pale Townsend’s big-eared bat is predicted to occur throughout the analysis area (Arizona
Game and Fish Department 2018a). Suitable vegetation and elevations occur throughout the
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Resource Evaluations

undeveloped portions of the analysis area, which may contain potential roosting sites due to its
mountainous character. Within the Pinto Valley Mine project boundary, potential roost sites are limited
to three natural cavities and one mine adit within the proposed Tailings Storage Facility No. 4 expansion
area east of its existing footprint. Another potential roost site is within the Pinto Valley Mine project
boundary at the Arizona Pollutant Discharge Elimination System Outfall No. 005 feature.
Records of pale Townsend’s big-eared bat have occurred in the vicinity of the analysis area. A total of
four confirmed or likely pale Townsend’s big-eared bats were documented in three mine adits located
along Pinto Creek and Powers Gulch within or just west of the analysis area. These bats were observed
during baseline surveys associated with the Carlota Copper Project EIS in 1992 (Cedar Creek Associates,
Inc. 2006). A colony of pale Townsend’s big-eared bats was observed using the Arizona Pollutant
Discharge Elimination System Outfall No. 005 feature as a day roost in 2016 (WestLand Resources, Inc.
2016a). No pale Townsend’s big-eared bats were observed during WestLand Resources, Inc.’s evaluation
of the mine adit and three natural cavities within the proposed Tailings Storage Facility No. 4 expansion
area (WestLand Resources, Inc. 2017).
The western red bat (Lasiurus blossevillii) occupies an extensive range that stretches from northern
Argentina north into the western United States (Arizona Game and Fish Department 2011). The species
occurs throughout central and southeastern Arizona, with additional records along the Colorado River
and Grand Canyon (Arizona Game and Fish Department 2011). Most recorded observations have
occurred between late May and September at elevations ranging from 1,900 to 7,200 feet above mean
sea level (Arizona Game and Fish Department 2011). This insectivorous species roosts primarily in tree
foliage, although it has also been documented using saguaro boots (Arizona Game and Fish Department
2011). Unlike many other Arizona bats, this species does not roost in caves and mines. Foraging activities
generally occur within 3,000 feet of roost sites (Arizona Game and Fish Department 2011). Most records
of western red bat within Arizona have occurred in riparian forests and other mesic areas (Hoffmeister
1986). Cottonwoods are likely a preferred roosting substrate, and decline of cottonwoods within Arizona
has raised some concern that western red bats have declined in recent decades (Arizona Game and Fish
Department 2011).
The western red bat is predicted to occur throughout much of the analysis area (Arizona Game and Fish
Department 2018a). Suitable elevations are present throughout the analysis area. Suitable riparian
vegetation occurs along Pinto Creek and, to a lesser extent, its tributaries. Within the Pinto Valley Mine
project boundary, potential roost sites may occur along Eastwater Canyon and in the vicinity of the
Arizona Pollutant Discharge Elimination System Outfall No. 005.
Western red bats been previously recorded in Haunted Canyon just beyond the western edge of the
analysis area (Arizona Game and Fish Department 2018b). No western red bats were documented during
baseline surveys associated with the Carlota Copper Project EIS in 1992 (Cedar Creek Associates, Inc.
2006). In 2016, WestLand Resources, Inc. conducted a species screening analysis and emergence survey
to determine the potential for bats to roost in the vicinity of the Arizona Pollutant Discharge Elimination
System Outfall No. 005 feature. Western red bats were identified as a species that could potentially roost
in vegetation surrounding the outfall; however, none was identified during the emergence survey
(WestLand Resources, Inc. 2016a).
5.1.1.2

Direct and Indirect Effects

The no-action alternative would result in up to 367 acres of new surface disturbance within potential
foraging or roosting habitat for these three species of bats on private land. Alternative 1 would result in
909 acres of new surface disturbance to bat habitat on private land. The proposed action would result in
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Resource Evaluations

1,317 acres of new surface disturbance to bat habitat including 1,087 acres on private land and 229
acres on National Forest System lands. Additionally, potential habitat for roosting western red bats
would be removed along 0.5 mile of Gold Gulch and 0.2 mile of Eastwater Canyon under alternative 1;
potential habitat would be removed along 0.5 mile of Gold Gulch and 0.6 mile of Eastwater Canyon
under the proposed action. No known roost sites for either species of big-eared bat would be affected by
surface disturbance; however, sites not currently known may occur within mountainous areas that would
be disturbed by the construction of new borrow sources. Any big-eared bats occupying roost sites
scheduled for disturbance would need to evacuate the roost or be crushed by equipment or vehicles.
The colony of pale Townsend’s big-eared bats that occurs within Arizona Pollutant Discharge Elimination
System Outfall No. 005 would not be affected because this feature will remain in place throughout the
analysis timeframe. Following mine closure, the walls of the Open Pit may provide additional roost sites
for big-eared bats. Upon reclamation, most portions of the Pinto Valley Mine affected by surface
disturbance would be recontoured and reseeded. As vegetation becomes established, Forest Service
sensitive bats may begin to use the disturbed areas. However, any roost sites that may have been
affected by new surface disturbance would not be restored. Riparian vegetation suitable for roosting
western red bats may develop naturally over time if sufficient quantities of water are present along new
or reconstructed drainages.
Ponds and reservoirs that are reclaimed may result in the loss of foraging areas and drinking sources
used by Forest Service sensitive bats. Although bats are not among the wildlife groups considered to be
most vulnerable to selenium poisoning (U.S. Environmental Protection Agency 2016), bats foraging at
constructed ponds and reservoirs may be adversely affected by high selenium levels in insect prey. If bats
were affected in this way, reclamation of these features would benefit bats by reducing their exposure to
selenium-contaminated prey.
An ecological risk assessment prepared by SRK Consulting, Inc. (2019b) analyzed the potential for Allen’s
big-eared bats and western red bats to be harmed by constituents in the pit lake water following closure
of the mine under alternative 1 and the proposed action. Pit lake characteristics under the no-action
alternative are assumed to be comparable to that under alternative 1 for the purposes of this analysis. At
the “No Observed Adverse Effects” level toxicity reference value, the only constituent for which harmful
effects on bats could not be ruled out was aluminum. At the less conservative “Lowest Observed Adverse
Effects” level, aluminum within the pit lake was predicted to be unlikely to cause harmful effects on bats.
Potential harmful effects on bats that could result from drinking the pit lake water include impaired
production of red blood cells, increased susceptibility to infection, delays in offspring maturation,
decreases in offspring body weight, and decreased neurobehavioral performance, as observed in other
mammals (SRK Consulting, Inc. 2019b). Harmful effects may also result from consumption of pit lake
water due to its predicted pH, total dissolved solids, and sulfate (SRK Consulting, Inc. 2019b). Although
effects on pale Townsend’s big eared bat were not analyzed, this species is likely to experience similar
effects to those experienced by Allen’s big-eared bats. The potential for Forest Service sensitive bats to
consume pit lake water in quantities that would result in harmful effects may be reduced by the
predicted levels of total dissolved solids within the lake, which may cause the water to be unpalatable.
The operation of existing facilities may have some benefit to Forest Service sensitive bats: artificial
lighting has been shown to concentrate prey species for foraging bats (Fenton and Morris 1976).
However, adverse impacts on bats as a result of nighttime lighting may include reduced feeding rates and
activity, disturbed flight patterns, and commuting delay (Gaston et al. 2013). Both beneficial and adverse
impacts on Forest Service sensitive bats due to artificial lighting would occur through the end of active
mining.
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Forest Service sensitive bats may be adversely affected by the loss or degradation of foraging or roosting
sites along streams and springs as result of continued groundwater pumping during active mining.
Groundwater drawdown and associated baseflow reductions may contribute to the reduced availability
of surface water and the deterioration of riparian vegetation along Pinto Creek, which has experienced
recent mortality and decline (Miller Ecological Consultants, Inc. 2011, 2019; also see section 3.3.1
[“Vegetation”] of the EIS). Baseflows would likely recover to existing levels upon cessation of active
mining as post-mining flows are predicted to recover to 2013 levels during the first 10 years after
groundwater pumping ceases. Loss or degradation of potential bat habitat along Pinto Creek would
continue through active mining, at which time riparian vegetation is expected to begin to regenerate
(appendix E; also see section 3.3.1 [“Vegetation”] of the EIS).
Potential seepage of contaminants from the Leach Piles and tailings storage facilities may also degrade
foraging habitat for bats along Pinto Creek via impacts on macroinvertebrate prey communities, which
are described in the literature (Scannell and Jacobs 2001; Timpano et al. 2010; Parkhurst and Naddy
2012). Three perennial springs that may provide foraging habitat and drinking water sources for bats are
predicted to dry due to progressively reduced seepage from the tailings storage facilities after mine
closure (SRK Consulting, Inc. 2020).
5.1.1.3

Determination

Potential foraging areas and roost sites for big-eared bats occur throughout the analysis area and those
affected by the alternatives represent a limited portion of that which is available. Potential foraging
areas for western red bat are also abundant within the analysis area, while riparian vegetation suitable
for roosting is less common. However, impacts on riparian vegetation that would occur as a result of any
of the alternatives would only affect a small proportion of that available in the vicinity of the analysis
area. Therefore, all alternatives may affect individual Allen’s big-eared bat, pale Townsend’s big-eared
bat, and western red bat but are not likely to result in a trend toward Federal listing or loss of viability.

5.1.2

American Peregrine Falcon

5.1.2.1

Baseline Conditions

The peregrine falcon (Falco peregrinus) occurs on every continent except Antarctica. Of the three
primary subspecies found in North America, the American peregrine falcon (F. p. anatum) is the only one
known to breed in Arizona. This subspecies nests from Alaska and northern Canada south to the
highlands of central Mexico and winters from the eastern coastal and southern United States south to
Chile, although some individuals are nonmigratory. In Arizona, peregrine falcons occur in a variety of
vegetation associations at elevations ranging from 400 to 9,000 feet above mean sea level. Most
individuals are associated with steep cliffs near woodlands, riparian areas, and other areas having an
abundance of avian prey species. Peregrine falcons also occur within heavily urbanized settings where
they nest and roost upon tall buildings. Peregrine falcons are aerial foragers that feed almost exclusively
on birds, although bats are also taken (Arizona Game and Fish Department 2002a). Nesting generally
begins in March with a single clutch of three to four eggs laid per year. Incubation lasts approximately 32
days and the young fledge approximately 6 weeks later (Arizona Game and Fish Department 2002a). This
species experienced severe population declines during the 1950s and 1960s due to DDT contamination.
Recent population numbers have increased, with an increased use of marginal habitat suggesting
possible saturation of optimal habitat (Arizona Game and Fish Department 2002a).
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In the vicinity of the analysis area, records of this species have occurred north of Haunted Canyon and
along U.S. Highway 60 (eBird 2018). Corman and Wise-Gervais (2005) reported confirmed breeding
within a census block partially overlapping the analysis area. According to the Arizona Game and Fish
Department’s range models, this species is predicted to occur throughout the analysis area (Arizona
Game and Fish Department 2018a). Suitable vegetation and elevations occur throughout the
undeveloped portions of the analysis area, which is likely to contain potential nesting sites due to its
mountainous character.
5.1.2.2

Direct and Indirect Effects

The no-action alternative would result in up to 367 acres of new surface disturbance within potential
foraging habitat for American peregrine falcons on private land. The no-action alternative would result in
up to 367 acres of new surface disturbance within peregrine falcon habitat on private land. Alternative 1
would result in 909 acres of new surface disturbance to peregrine falcon habitat on private land. The
proposed action would result in 1,317 acres of new surface disturbance to peregrine falcon habitat
including 1,087 acres on private land and 229 acres on National Forest System lands. No known
peregrine falcon nesting sites occur within the disturbance footprint; however, suitable cliffs and
outcrops may be disturbed by excavation of new borrow sources. During reclamation, most portions of
the Pinto Valley Mine affected by surface disturbance would be recontoured and reseeded. As
vegetation becomes established, peregrine falcons and their prey may begin to use the disturbed areas.
However, any potential nesting sites that may have been affected by new surface disturbance would not
be restored. Following mine closure, the walls of the Open Pit may provide roosting and nesting sites for
falcons.
Peregrine falcons may also be adversely affected by mine-related noise during mining and reclamation,
which could cause peregrine falcons to avoid affected areas (Kaseloo and Tyson 2004). Exposure to
artificial nighttime lighting during active mining may adversely affect peregrine falcons via altered
behavioral patterns or physiology (Gaston et al. 2013). Alternatively, peregrine falcons occurring in the
vicinity of the mine may possess some tolerance to additional mine-related noise and lighting due to
their current exposure to these disturbances and the species’ demonstrated ability to tolerate high levels
of noise and light in urban settings. Project activities that reduce the abundance of avian and bat prey
species due to increased exposure to light and noise would adversely affect foraging opportunities for
peregrine falcons within affected portions of the analysis area. Artificial nighttime lighting may result in
some benefit to peregrine falcons via increased abundance of bats, which may benefit from foraging
opportunities at point light sources. Both beneficial and adverse impacts on peregrine falcons due to
artificial lighting would occur through the end of active mining. Noise impacts would continue
throughout the active phases of reclamation.
Peregrine falcons may be adversely affected by the loss or degradation of foraging sites along Pinto
Creek as a result of continued groundwater pumping during active mining. Groundwater drawdown and
associated baseflow reductions may reduce the availability of surface water and contribute to the
deterioration of riparian vegetation along Pinto Creek, which has experienced recent mortality and
decline (Miller Ecological Consultants, Inc. 2011, 2019; also see section 3.3.1 [“Vegetation”] of the EIS).
This in turn may affect the availability of bat and avian prey along the creek. Baseflows are predicted to
recover to existing levels upon cessation of active mining as post-mining flows are predicted to recover
to 2013 levels during the first 10 years after groundwater pumping ceases.
Loss or degradation of peregrine falcon foraging habitat along Pinto Creek would continue through active
mining, at which time riparian vegetation is expected to begin to regenerate (appendix E; also see also
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see section 3.3.1 [“Vegetation”] of the EIS). Seepage of contaminants from the Leach Piles and tailings
storage facilities may also degrade foraging habitat for peregrine falcons along Pinto Creek via potential
impacts on bats resulting from impacts on macroinvertebrate communities, which are described in the
literature (Scannell and Jacobs 2001; Timpano et al. 2010; Parkhurst and Naddy 2012).
An ecological risk assessment prepared by SRK Consulting, Inc. (2019b) analyzed the potential for
peregrine falcons to be harmed by constituents in the pit lake water following closure of the mine.
Although not analyzed quantitatively, there is a possibility that peregrine falcons could be harmed by
consumption of pit lake water due to its predicted pH, total dissolved solids, and sulfate (SRK Consulting,
Inc. 2019b). The potential for peregrine falcons to consume pit lake water in quantities that would result
in harmful effects may be reduced by the predicted levels of total dissolved solids within the lake, which
may cause the water to be unpalatable.
5.1.2.3

Determination

Although activities conducted under each of the alternatives may affect foraging areas and potential
nesting sites for American peregrine falcons, alternate foraging and nesting habitat occurs throughout
the surrounding areas. Therefore, all alternatives may affect individual American peregrine falcons, but
are not likely to result in a downward trend toward Federal listing or loss of viability.

5.1.3

Bezy’s Night Lizard

5.1.3.1

Baseline Conditions

Bezy’s night lizard (Xantusia bezyi) occurs within a limited range from the Mazatzal to the Galiuro
Mountains in eastern Maricopa, northern Pinal, and southern Gila Counties (Bezy 2005; Brennan and
Holycross 2009). The species is a crevice dweller that occurs in rock outcroppings, cliff faces, and boulder
fields within Arizona Upland Sonoran Desertscrub, Interior Chaparral, and other woodland biotic
communities at elevations ranging from 2,400 to 5,800 feet above mean sea level (Bezy 2005; Brennan
and Holycross 2009). Prey items include insects and spiders. Bezy’s night lizards mate in the spring and
produce one to three young in summer (Brennan and Holycross 2009).
The analysis area is located at the eastern and northern edges of the known distribution of this species.
No formal surveys for this species are known to have been conducted within the analysis area. According
to the Arizona Game and Fish Department’s Heritage Data Management System, no records of this
species have been reported within the analysis area; however, the species is predicted to occur
throughout the analysis area (Arizona Game and Fish Department 2018a). Suitable vegetation and
elevations occur throughout the undeveloped portions of the analysis area, which contains suitable rock
crevices due to its mountainous character.
5.1.3.2

Direct and Indirect Effects

The no-action alternative would result in up to 367 acres of new surface disturbance within potential
habitat for Bezy’s night lizard on private land. The no-action alternative would result in up to 367 acres of
new surface disturbance within Bezy’s night lizard habitat on private land. Alternative 1 would result in
909 acres of new surface disturbance to Bezy’s night lizard habitat on private land. The proposed action
would result in 1,317 acres of new surface disturbance to Bezy’s night lizard habitat including 1,087 acres
on private land and 229 acres on National Forest System lands. Areas affected by new surface
disturbance would be rendered unsuitable for use by night lizards and any night lizards present when
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initial ground disturbance occurs would be at risk of being crushed by equipment or vehicles. During
reclamation, most portions of the Pinto Valley Mine affected by surface disturbance would be
recontoured and reseeded. However, the pre-mining topography, including rock outcropping, cliff faces,
and boulder fields suitable for occupancy by Bezy’s night lizard, would not be restored.
Night lizards occupying other portions of the mine site could be injured or killed by vehicles while
crossing existing roadways. The risk of crushing by vehicles or equipment would be greatest during
activities associated with new ground disturbance; however, vehicles that continue to operate within the
mine site could injure or kill lizards through the end of the post-closure period.
Although the impacts of artificial nighttime lighting on reptiles are not well studied, potential impacts on
Bezy’s night lizard that have been documented with other reptiles include altered behavioral patterns or
physiology (Gaston et al. 2013). Project-related impacts on Bezy’s night lizard caused by artificial
nighttime lighting would occur through the end of active mining.
Deposition of mine-derived dust may also affect this species by altering invertebrate prey communities
(Farmer 1993). Effects of mine-derived dust are anticipated to be greatest on individuals closest to the
source (Turner 2013). The impacts of elevated noise on reptiles are not well studied, but have the
potential to alter behavioral patterns and hearing ability (Kaseloo and Tyson 2004). Deposition of minederived dust and noise impacts would continue throughout active operations and the active phases of
reclamation.
5.1.3.3

Determination

Rock crevice habitat within biotic communities and at elevations suitable for occupancy by Bezy’s night
lizard is common within the analysis area. Potential habitat that would be affected by any of the
alternatives represents a limited portion of that available. Therefore, all alternatives may affect
individual Bezy’s night lizards but are not likely to result in a trend toward Federal listing or loss of
viability.

5.1.4

Lowland Leopard Frog

5.1.4.1

Baseline Conditions

The lowland leopard frog (Lithobates yavapaiensis) is one of eight species within the genus Lithobates
(formerly Rana) that occur in Arizona (Brennan and Holycross 2009). Currently, this species is found in
central and southeastern Arizona below the Mogollon Rim, southwestern New Mexico, and likely
northern Sonora and northwestern Chihuahua in Mexico. Historically, this species also occupied
tributaries and drainages of the Lower Colorado River from Utah to the river’s mouth (Stebbins 2003).
Lowland leopard frogs are habitat generalists, inhabiting natural and man-made aquatic systems from
desert grasslands to pinyon-juniper woodlands. Inhabited elevations range from 800 to 5,500 feet above
mean sea level, but are typically below 3,300 feet above mean sea level. Adults eat invertebrates and
small vertebrate prey (Brennan and Holycross 2009). Populations within southeastern Arizona have
declined in recent years. Although lowland leopard frogs are still relatively secure in central Arizona,
some populations within this region have undergone declines and extirpations (Brennan and Holycross
2009). Threats to this species include impacts by introduced predators (such as bullfrogs and crayfish),
chytrid fungus, habitat fragmentation and degradation, and changes in hydrologic patterns.
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According to the Arizona Game and Fish Department’s Heritage Data Management System (2018a),
multiple records of this species have occurred within and in the immediate vicinity of the analysis area at
locations including Pinto Creek at West Fork Pinto Creek, Pinto Creek north of Haunted Canyon, Pinto
Creek at Bell Gulch, Pinto Creek at Horrell Creek, and along Horrell Creek proper. Two records of lowland
leopard frogs have also occurred in the eastern portion of the Pinto Valley Mine project site (Arizona
Game and Fish Department 2018a). Lowland leopard frogs were located during amphibian searches
conducted along Pinto Creek and Powers Gulch in 1992 and 1993 (Cedar Creek Associates, Inc. 1994).
Systematic reptile and amphibian surveys have not been conducted within the analysis area since that
time; however, lowland leopard frogs have been detected along Pinto Creek during general site visits or
during surveys for other taxa (Clark and Warnecke 1997; WestLand Resources, Inc. 2016b; Arizona Game
and Fish Department 2018c). Mosher (2017a, 2017b) recorded lowland leopard frogs along West Fork
Pinto Creek and an unidentified frog species at Mule Springs.
Elevations suitable for this species occur throughout the analysis area. Elevations below 3,300 feet above
mean sea level, which are most likely to be occupied by lowland leopard frogs, occur along the length of
Pinto Creek and portions of its tributaries downstream from Haunted Canyon. Although segments of
Miller Springs Gulch, an unnamed tributary to Pinto Creek, and Pinto Creek contain the only perennial
flows within the analysis area, suitable pools may also be present along portions of West Fork Pinto
Creek or in association with small springs and cattle tanks that are present. Several constructed ponds
and reservoirs that occur within the Pinto Valley Mine project boundary may also provide habitat for this
species.
5.1.4.2

Direct and Indirect Effects

Lowland leopard frogs that occur along the perennial streams or springs affected by groundwater
drawdowns would be adversely affected by the continued operation of the Peak Well field during active
mining. Groundwater drawdown and associated baseflow reductions may reduce the availability of
surface water and contribute to the deterioration of riparian vegetation along Pinto Creek, which has
experienced recent mortality and decline (Miller Ecological Consultants, Inc. 2011, 2019; also see section
3.3.1 [“Vegetation”] of the EIS). Continued drying of Pinto Creek could result in additional loss of
breeding pools, tadpole habitat, and foraging sites for lowland leopard frogs. Baseflows are predicted to
recover to existing levels upon cessation of active mining as post-mining flows are predicted to recover
to 2013 levels during the first 10 years after groundwater pumping ceases. Therefore, impacts on
lowland leopard frog habitat are anticipated to last for the duration of active mine operations, at which
time aquatic habitat along the creek would begin to recover. Three perennial springs within the analysis
area are predicted to dry due to reduced seepage from the tailings storage facilities after mine closure
(SRK Consulting, Inc. 2020), which could adversely affect lowland leopard frogs. Potential seepage of
contaminants from the Leach Piles and tailings storage facilities may directly degrade water quality in
aquatic foraging habitat for lowland leopard frogs along Pinto Creek as well as cause indirect effects via
impacts on macroinvertebrate prey communities, which are described in the literature (Scannell and
Jacobs 2001; Timpano et al. 2010; Parkhurst and Naddy 2012). Known populations of lowland leopard
frogs along Pinto Creek are not expected to be affected by mine-related noise or light, as these
disturbances would generally not extend to the creek.
Existing constructed ponds and reservoirs within the mine site may also provide habitat for lowland
leopard frogs, as evidenced by the two records of lowland leopard frogs from the vicinity of the Mine
Reservoir. These features would be lost when they are subsumed by other mine facilities or removed
during reclamation. However, although amphibians are not among the wildlife groups considered to be
most vulnerable to selenium poisoning (U.S. Environmental Protection Agency 2016), lowland leopard
Pinto Valley Mine Final Environmental Impact Statement

C-15

Appendix C: Biological Evaluation

Resource Evaluations

frogs inhabiting constructed ponds and reservoirs may currently be adversely affected by high selenium
levels. If leopard frogs were affected in this way, reclamation of these features may benefit them by
removing potential sources of exposure. Frogs crossing roadways in the vicinity of Mine Reservoir during
dispersal or other activities would be at risk of being crushed by mine-related traffic along Bohme Ranch
Road, which provides access to the Burch pipeline. If lowland leopard frogs were to occur in other
constructed ponds and reservoirs within the Pinto Valley Mine project boundary, they would be subject
to similar risks. Lowland leopard frogs occupying constructed ponds and reservoirs would also be
subjected to mine-related noise and nighttime lighting. Impacts of noise and nighttime lighting on
amphibians are not well studied, but exposure to both types of disturbance could result in altered
behavioral patterns and physiology (Gaston et al. 2013; Kaseloo and Tyson 2004).
5.1.4.3

Determination

Although lowland leopard frogs are known to occupy other aquatic features within the analysis area,
Pinto Creek provides the majority of aquatic resources suitable for occupancy by lowland leopard frogs
as evidenced by the fact that most analysis area records of lowland leopard frogs have occurred along
this creek. Adverse impacts on Pinto Creek that would occur as a result of the proposed action would
affect a small proportion of the available lowland leopard frog habitat in the vicinity of the analysis area.
Therefore, all alternatives may affect individual lowland leopard frogs but are not likely to result in a
trend toward Federal listing or loss of viability.

5.1.5

Desert Sucker

5.1.5.1

Baseline Conditions

Desert suckers (Catostomus clarkii) inhabit the Lower Colorado River Basin downstream from the Grand
Canyon, generally including the Bill Williams, Salt, Gila, and San Francisco River drainages (Arizona Game
and Fish Department 2002b). The species usually occurs at elevations between 400 and 8,900 feet above
mean sea level. The desert sucker persists in much of its historical habitat but has disappeared from
some portions of its former range and declined in others. At night, desert suckers frequent rapids, riffles,
eddies, and flowing pools of rivers and creeks. During the day, adults seek shady areas near cliff faces,
boulders, or large woody debris, remaining relatively sedentary on the bottom (Minckley and Marsh
2009). This species does not persist in reservoirs and lakes. Adults are mostly herbivorous and feed by
scraping stones using their cartilage-sheathed jaws; juveniles feed mainly on chironomid larvae (Arizona
Game and Fish Department 2002b). The alteration of historic flow regimes and the construction of
reservoirs have decreased available habitat for desert suckers. For instance, dams form physical barriers
that fragment fish habitat while altering stream characteristics both up- and downstream. In addition,
the stocking of nonnative fishes has increased competition and introduced hybridization (Arizona Game
and Fish Department 2002b).
Historic surveys of Pinto Creek conducted by Lewis in 1974–1976 recorded desert sucker in Pinto Creek
(described in Arizona Game and Fish Department and Tonto National Forest 1993). Desert suckers were
also recorded during sampling at sites along Pinto Creek between U.S. Highway 60 and Henderson Ranch
in 1992, 1993, 1995, and 1997 (Arizona Game and Fish Department 1993; Arizona Game and Fish
Department and Tonto National Forest 1993; Miller Ecological Consultants, Inc. 1994; Clark and
McMahon 1995; Clark and Warnecke 1997). Beginning in 2007, Miller Ecological Consultants, Inc. has
conducted annual electrofishing along Pinto Creek and Haunted Canyon in the vicinity of the Pinto Valley
Mine (Miller Ecological Consultants, Inc. 2008, 2010–2014, 2016–2019). Sites were located in perennial
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or intermittent sections of Pinto Creek and Haunted Canyon upstream, within, or immediately
downstream of the Carlota Mine. Desert suckers were documented at sites within both Pinto Creek and
Haunted Canyon between 2007 and 2011; no desert suckers were captured after 2011 likely due to dry
conditions (Miller Ecological Consultants, Inc. 2019). Additional populations of desert sucker were
recorded in the Arizona Game and Fish Department’s Heritage Data Management System along Pinto
Creek outside the analysis area near Bell Gulch in 2011 and along Pinto Creek just downstream from the
Pinto Valley Mine project boundary in 2012 (Arizona Game and Fish Department 2018a). Desert suckers
were also documented in Pinto Creek during an Arizona Game and Fish Department visit to Pinto Creek
between the Pinto Valley Mine and a point 1.5 miles downstream in November 2017 (Arizona Game and
Fish Department 2018c).
With the exception of small segments of Pinto Creek that pass through the boundaries of the Pinto
Valley Mine, perennial or intermittent drainages suitable for this species do not occur within the Pinto
Valley Mine project boundary. Although segments of Miller Springs Gulch, an unnamed tributary to Pinto
Creek, and Pinto Creek contain the only perennial flows within the analysis area, intermittent portions of
Pinto Creek and other watercourses may be occupied by the species.
5.1.5.2

Direct and Indirect Effects

Desert suckers that occur along the perennial streams or springs affected by groundwater drawdowns
would be adversely affected by continued operation of the Peak Well field for the duration of active
mining. The resulting groundwater drawdown and associated baseflow reductions may reduce the
availability of surface water and contribute to the deterioration of riparian and aquatic habitat along
Pinto Creek, which have experienced recent decline (Miller Ecological Consultants, Inc. 2011, 2019; also
see section 3.3.1 [“Vegetation”] of the EIS). Continued drying of the creek could result in loss of the
perennial flows required by this species. Loss of perennial flows within portions of Pinto Creek would
also create barriers to movement between areas of remaining habitat. Baseflows would likely recover to
existing levels upon cessation of active mining as post-mining flows are predicted to recover to 2013
levels during the first 10 years after groundwater pumping ceases. Therefore, associated impacts on
desert suckers are anticipated to last for the duration of active mining, at which time aquatic habitat
along the creek would begin to recover.
After the end of active mining, desert suckers within Pinto Creek would be exposed to high levels of total
dissolved solids and sulfates originating from seepage from the tailings storage facilities, and, to a lesser
extent, from the Leach Piles and Arizona Pollutant Discharge Elimination System Outfall No. 005.
Potential effects of exposure to high total dissolved solids reported in fish include reduced fertilization
and hatching rates, extended developmental time, and toxicity to adult fish at concentrations above
2,000 milligrams per liter (Scannell and Jacobs 2001). Effects on the macroinvertebrate and aquatic plant
communities may also affect fish via reduced food availability.
5.1.5.3

Determination

Within the analysis area, aquatic resources suitable for occupancy by desert sucker primarily occur along
Pinto Creek. Adverse impacts on Pinto Creek that would occur as a result of the proposed action would
affect a small proportion of the available desert sucker habitat in the vicinity of the analysis area.
Therefore, all alternatives may affect individual desert suckers but are not likely to result in a trend
toward Federal listing or loss of viability.
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Arizona Alum Root
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The Arizona alum root (Heuchera glomerulata) occurs in the mountains of southeastern Arizona and
southwestern New Mexico at elevations between 4,000 and 9,000 feet above mean sea level. The
species is found on shaded rocky slopes in humus soil near seeps, streams, and riparian areas within
vegetation associations including oak, pinyon-juniper, ponderosa pine, and mixed conifer forests (Arizona
Game and Fish Department 2004a). Flowering occurs from May through August (Arizona Game and Fish
Department 2004a).
Although no records of Arizona alum root have occurred within the analysis area, several records have
occurred east and south of the analysis area in the Pinal Mountains and 10 miles west of the analysis
area in the Superstition Wilderness (Arizona Game and Fish Department 2018b; SEINet 2018). One
additional specimen was collected in 1994 near Sycamore Spring in Needle Canyon 0.5 mile east of the
analysis area (SEINet 2018). Areas with elevations and vegetation associations suitable for occupancy by
this species mainly occur within the eastern portion of the analysis area (U.S. Geological Survey 2004;
Arizona Land Resource Information System 2004). Most areas along and west of Pinto Creek occur at
elevations below 4,000 feet above mean sea level so are unlikely to be occupied by this species.
5.1.6.2

Direct and Indirect Effects

No drainages, seeps, or riparian areas at elevations suitable for occupancy by Arizona alum root would
be directly affected by surface disturbance under the no-action alternative and alternative 1. Under the
proposed action, additional potential Arizona alum root habitat along 0.3 mile of Eastwater Canyon and
0.3 mile of an unnamed drainage north of Eastwater Canyon would be subsumed by the southeastward
expansion of Tailings Storage Facility No. 4 onto National Forest System lands. If Arizona alum root were
to occur within the footprint of this new surface disturbance, they could be crushed during construction
of new facilities.
Potential Arizona alum root habitat occurs along several drainages close to facilities that would produce
dust either during active operations or during reclamation. Plants occurring along portions of drainages
within approximately 2,000 feet of dust-producing facilities could be adversely affected (Farmer 1993;
Turner 2013) for the duration of active mine operations and active phases of reclamation. Because
Tailings Storage Facility No. 4 is not anticipated to be a major source of dust during the active operation
of the mine, most potential impacts on Arizona alum root habitat along two of these drainages,
Eastwater Canyon and an unnamed drainage north of Eastwater Canyon, would occur during the 3 years
of active reclamation of this tailings storage facility.
5.1.6.3

Determination

Adverse impacts on Arizona alum root resulting from each of the alternatives are anticipated to be
minimal because they would not affect known populations and disturbance would be limited to small
areas of the potential habitat. Therefore, all alternatives may affect individual Arizona alum roots but are
not likely to result in a trend toward Federal listing or loss of viability.
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5.1.7

Mogollon Fleabane

5.1.7.1

Baseline Conditions

Resource Evaluations

Mogollon fleabane (Erigeron anchana) occurs in the mountains of central Arizona; it is locally abundant
in the Sierra Ancha, which is located at the center of the species’ range. The species occurs primarily in
chaparral, pinyon-juniper, and pine-oak forests at elevations from 3,500 to 7,000 feet above mean sea
level. Mogollon fleabane inhabits granitic rock crevices or ledges on boulders and cliff faces, usually in
canyons (Arizona Game and Fish Department 2003b).
Although most records have occurred in the Sierra Ancha north of the analysis area, three populations of
Mogollon fleabane were documented along West Fork Pinto Creek approximately 1 to 3 miles west of
the analysis area between 1985 and 2000 (Arizona Game and Fish Department 2018a). Excluding lower
elevation areas along the major drainages, undeveloped areas with a combination of suitable elevations,
vegetation communities (Arizona Land Resource Information System 1993), and granitic substrates
(Ludington et al. 2005) within the analysis area primarily occur north of Tailings Storage Facility No. 4 and
surrounding and south of the Open Pit.
5.1.7.2

Direct and Indirect Effects

No new surface disturbance would occur within areas suitable for occupancy for Mogollon fleabane
under the no-action alternative. Under alternative 1, approximately 3 acres of vegetation with suitable
geology and elevations for Mogollon fleabane on private land would be affected by the expansion of the
Castle Dome Marginal Dump. Under the proposed action, approximately 11 additional acres of potential
Mogollon fleabane habitat would be affected by the eastward expansion of the Open Pit, including
8 acres on National Forest System lands. Any individual plants that were to occur within areas subject to
new surface disturbance would be destroyed.
Potential habitat for Mogollon fleabane occurs close to the Open Pit and Castle Dome Marginal Dump,
which are facilities that would produce dust during active mining operations or reclamation. Plants
occurring within approximately 2,000 feet of dust-producing facilities could be adversely affected
(Farmer 1993; Turner 2013) for the duration of active mining and the active phases for reclamation. This
potential habitat would not be affected by dust under the proposed action because all potential habitat
in these areas would be directly affected by surface disturbance.
5.1.7.3

Determination

Adverse impacts on Mogollon fleabane resulting from each of the alternatives are anticipated to be
minimal, as a limited acreage of potential habitat would be directly affected by surface disturbance
under alternative 1 and the proposed action, and indirect impacts would be limited to those resulting
from potential deposition of dust under all alternatives. Therefore, all alternatives may affect individual
Mogollon fleabanes but are not likely to result in a trend toward Federal listing or loss of viability.
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5.2
5.2.1

Resource Evaluations

Management Indicator Species
Baseline Conditions

Species selected for this management indicator species assessment consist of the 29 species included on
the 2016 Tonto National Forest management indicator species list (attachment A). Each Tonto National
Forest management indicator species is listed in table 1 along with its associated vegetation types, the
condition the species indicates, population trends, and habitat trends. Several listed avian species show
declining population trends on the Tonto National Forest, which is consistent with recent declines in
North American avifauna documented in scientific studies (Rosenberg et al. 2019). Detailed descriptions
of each species’ life history, habitat requirements, and 1985–2005 population and habitat trends can be
found in the 2005 Management Indicator Species Report (Klein et al. 2005). For this analysis, effects on
associated vegetation types were used as a proxy for effects on management indicator species.
The acreage of each vegetation type associated with each management indicator species within the
analysis area was calculated using geospatial data depicting all but the aquatic vegetation type (Tonto
National Forest 2007). These data were prepared by the Tonto National Forest and depict vegetation
types used in the 2005 Management Indicator Species Report. To monitor aquatic ecosystem health, the
Tonto National Forest has established aquatic macro-invertebrate sampling stations in 12 streams on the
forest; one of these, Pinto Creek, occurs within the analysis area (Klein et al. 2005). Population trends for
aquatic habitat are determined using a combination of a diversity index, standing crop, and a biotic
condition index. Aquatic habitat considered in this analysis consists of perennial streams that would be
subject to groundwater drawdown (see appendix E of the EIS). 2
Seven vegetation types associated with 21 of the 29 management indicator species are present within
the analysis area: pinyon-juniper chaparral, pinyon-juniper grassland, interior chaparral, desert
communities, cottonwood willow riparian forest, mixed broadleaf deciduous riparian forest, and aquatic.
Three vegetation types—Ponderosa pine - mild, mixed conifer with aspen, and Colorado Plateau
grassland—do not occur within the analysis area. Therefore, eight management indicator species
associated with these vegetation types would not be affected by the any of the alternatives and were are
not carried forward for further analysis.
Table 1. Tonto National Forest management indicator species

Species

Elk
Cervus elaphus
Turkey
Meleagris gallopavo
Pygmy nuthatch
Sitta pygmaea

Vegetation Type

ponderosa pine – mild,
mixed conifer with aspen
ponderosa pine – mild,
mixed conifer with aspen
ponderosa pine – mild

Indicator Of

General forest
conditions
Vertical diversity –
forest mix
Old growth pine

Tonto
National
Forest
Vegetation
Type Trend

Tonto
National
Forest
Population
Trend

Acres of
Vegetation
Type in
Analysis Area
(Sum Total)

Static

Stable

0

Static

Stable

0

Static

Decreased

0

2 Acreages of vegetation types and lengths of perennial streams subject to groundwater drawdown include areas that will also be
affected by existing disturbances such as ongoing groundwater pumping and future infiltration into the existing Open Pit. However, the
magnitude of drawdown in these areas may differ from that which would occur due to existing disturbance. See appendix E of the EIS
for details.
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Tonto
National
Forest
Population
Trend
Decreased

Acres of
Vegetation
Type in
Analysis Area
(Sum Total)
0

Species

Vegetation Type

Violet-green swallow
Tachycineta
thalassina
Western bluebird
Sialia mexicana
Hairy woodpecker
Picoides villosus
Northern goshawk
Accipiter gentilis
Abert’s squirrel
Sciurus aberti
Ash-throated
flycatcher
Myiarchus tyrannulus
Gray vireo
Vireo vicinior

ponderosa pine – mild,
mixed conifer with aspen

Cavity-nesting
habitat

ponderosa pine – mild,
mixed conifer with aspen
ponderosa pine – mild,
mixed conifer with aspen
ponderosa pine – mild,
mixed conifer with aspen
ponderosa pine – mild,
mixed conifer with aspen
pinyon-juniper chaparral,
pinyon-juniper grassland

Forest openings

Static

Stable

0

Snags

Static

Stable

0

Vertical diversity

Static

Decreased

0

Successional stages
of pine
Ground cover

Static

Decreased

0

Static

Stable

pinyon-juniper chaparral,
pinyon-juniper grassland

Tree density

Static

Decreased

Townsend’s solitaire
Myadestes townsendi

pinyon-juniper chaparral,
pinyon-juniper grassland

Juniper berry
production

Static

Stable

Juniper titmouse
Baeolophus ridgwayi

pinyon-juniper chaparral,
pinyon-juniper grassland

General woodland
conditions

Static

Decreased

Northern flicker
Colaptes auratus

pinyon-juniper chaparral,
pinyon-juniper grassland

Snags

Static

Stable

Spotted towhee
Pipilo maculatus

pinyon-juniper chaparral,
pinyon-juniper grassland,
interior chaparral

Successional stages
of pinyon-juniper,
shrub density

Static

Stable

Black-chinned
sparrow
Spizella atrogularis
Savannah sparrow
Passerculus
sandwichensis
Horned lark
Eremophila alpestris

interior chaparral

Shrub diversity

Static

Stable

771.3

Colorado Plateau
grassland, pinyon-juniper
grassland
Colorado Plateau
grassland, pinyon-juniper
grassland
desert communities

Grass species
diversity

Upward and
static

Stable

Vegetation aspect

Upward and
static

Decreased

Shrub diversity

Downward
and static

Stable

0,
114.9
(114.9)
0,
114.9
(114.9)
79.9

desert communities

Ground cover

Decreased

79.9

cottonwood willow
riparian forest

General riparian

Downward
and static
No change

Stable

182.2

cottonwood willow
riparian forest

Well-developed
understory

No change

Decreased

182.2

Black-throated
sparrow
Amphispiza bilineata
Canyon towhee
Melozone fusca
Bald eagle
Haliaeetus
leucocephalus
Bell’s vireo
Vireo bellii

Indicator Of

Tonto
National
Forest
Vegetation
Type Trend
Static
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Species

Summer tanager
Piranga rubra
Hooded oriole
Icterus cucullatus
Hairy woodpecker
Picoides villosus
Arizona gray squirrel
Sciurus arizonensis
Warbling vireo
Vireo gilvus
Western woodpewee
Contopus sordidulus
Common black-hawk
Buteogallus
anthracinus
Macro-invertebrates

5.2.2

Resource Evaluations

cottonwood willow
riparian forest
cottonwood willow
riparian forest
mixed broadleaf
deciduous riparian forest
mixed broadleaf
deciduous riparian forest
mixed broadleaf
deciduous riparian forest
mixed broadleaf
deciduous riparian forest

Tall, mature trees

Tonto
National
Forest
Vegetation
Type Trend
No change

Medium-sized trees

No change

Stable

182.2

Snags, cavities

No change

Stable

126.3

General riparian

No change

Stable

126.3

Tall overstory

No change

Stable

126.3

Medium overstory

No change

Decreased

170.0

mixed broadleaf
deciduous riparian forest

Riparian streamside

No change

Decreased

170.0

aquatic

Water quality

All 12
sampled
streams for
which longterm trends
were
available
showed
impairment.

Stable

Vegetation Type

Indicator Of

Tonto
National
Forest
Population
Trend
Decreased

Acres of
Vegetation
Type in
Analysis Area
(Sum Total)
182.2

5.87 miles

Direct and Indirect Effects

Of the seven vegetation types that occur within the analysis area, two vegetation types, pinyon-juniper
grassland and desert communities, would not be affected by any of the alternatives. Therefore, none of
the three alternatives is anticipated to cause or contribute to declines in the four management indicator
species associated with these vegetation types. Two of the vegetation types within the analysis area,
pinyon-juniper chaparral and interior chaparral, and their seven associated management indicator
species would be directly affected by surface disturbance under all three alternatives. The remaining
three vegetation types within the analysis area, cottonwood willow riparian forest, mixed broadleaf
deciduous riparian forest, and aquatic, and their 10 associated management indicator species may be
indirectly affected by all three alternatives due to predicted groundwater drawdown and associated
baseflow reductions, which may contribute to the reduced availability of surface water and the
deterioration of riparian vegetation along Pinto Creek and other affected watercourses.
5.2.2.1

Pinyon-juniper Chaparral

Within the pinyon-juniper chaparral vegetation type, 506.8 acres would be affected by new surface
disturbance under alternative 1 and 810.4 acres would be affected by the proposed action, 165.5 acres
of which occur on National Forest System lands. Less of this vegetation type would be removed by the
no-action alternative. Under alternative 1 and the proposed action, respectively, new surface
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disturbance would affect 0.3 percent and 0.4 percent of the 192,781.8 acres of pinyon-juniper chaparral
vegetation available in the Globe Ranger District. Because each of the three alternatives would affect
only a small fraction of the pinyon-juniper chaparral vegetation available in the Globe Ranger District,
impacts on this vegetation type that would occur under any alternative are not anticipated to cause or
contribute to declines in associated management indicator species.
5.2.2.2

Interior Chaparral

Within the interior chaparral vegetation type, 96.5 acres would be affected by new surface disturbance
under alternative 1 and 177.8 acres would be affected by the proposed action, 39.4 acres of which occur
on National Forest System lands. Less of this vegetation type would be affected by the no-action
alternative. Under alternative 1 and the proposed action, respectively, new surface disturbance would
remove 0.3 percent and 0.5 percent of the 34,893.9 acres of interior chaparral vegetation available in
the Globe Ranger District. Because each of the three alternatives would remove only a small fraction of
the interior chaparral vegetation available in the Globe Ranger District, impacts on this vegetation type
that would occur under any alternative are not anticipated to cause or contribute to declines in
associated management indicator species.
5.2.2.3

Cottonwood Willow Riparian Forest

Within the cottonwood willow riparian forest vegetation type, 166.7 acres, 179.1 acres, and 179.6 acres
on private and National Forest System lands may be affected by groundwater drawdown under the noaction alternative, alternative 1, and the proposed action, respectively. These acreages represent,
respectively, 2.3 percent, 2.5 percent, and 2.6 percent of the 7,124.4 acres of cottonwood-willow
riparian forest vegetation available in the Globe Ranger District. Because each of the three alternatives
may affect only a small fraction of the cottonwood willow riparian forest available in the Globe Ranger
District, impacts on this vegetation type that would occur under any alternative are not anticipated to
cause or contribute to declines in associated management indicator species.
5.2.2.4

Mixed Broadleaf Deciduous Riparian Forest

Within the mixed broadleaf deciduous riparian forest vegetation type, 123.7 acres, 125.4 acres, and
126.1 acres on private and National Forest System lands may be affected by groundwater drawdown
under the no-action alternative, alternative 1, and the proposed action, respectively. These acreages
represent, respectively, 12.5 percent, 12.7 percent, and 12.8 percent of the 988.3 acres of mixedbroadleaf deciduous riparian forest vegetation available in the Globe Ranger District. Because a
relatively large fraction of the mixed broadleaf deciduous riparian forest vegetation type may be
affected, impacts that would occur under any alternative may cause or contribute to declines in
associated management indicator species.
5.2.2.5

Aquatic

Within the aquatic vegetation type, 5.49 miles, 5.68 miles, and 5.87 miles of perennial streams on
private and National Forest System lands would be affected by groundwater drawdown under the noaction alternative, alternative 1, and the proposed action, respectively. These stream segments
represent, respectively, 10.79 percent, 11.16 percent, and 11.53 percent of the 50.88 acres of aquatic
vegetation available in the Globe Ranger District. Because a relatively large fraction of this vegetation
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type may be affected, impacts that would occur under any alternative may cause or contribute to
declines in associated management indicator species.

5.2.3

Determination

The predicted groundwater drawdown that would occur under all three alternatives has the potential to
cause or contribute to declines in management indicator species associated with the mixed broadleaf
deciduous riparian forest and aquatic vegetation types. Management indicator species associated with
these vegetation types consist of hairy woodpecker, Arizona gray squirrel, warbling vireo, western woodpeewee, common black hawk, and macroinvertebrates.

5.3
5.3.1

Migratory Birds
Baseline Conditions

The analysis area does not contain any areas with special bird-related designations such as Important
Bird Areas or important overwintering areas (Arizona Important Bird Areas Program 2018). The Tonto
National Forest has identified 40 migratory bird species of concern on its 2016 list to be addressed in
National Environmental Policy Act analyses (attachment A); this list was prepared in compliance with the
requirements of Executive Order 13186 and the 2008 memorandum of understanding between the U.S.
Fish and Wildlife Service and the Forest Service (see section 2.0, “Regulatory Framework”). Species on
the 2016 list are grouped by vegetation types present on the Tonto National Forest. Each Tonto National
Forest migratory bird of concern is listed in table 2 along with its associated vegetation type. Impacts on
these species of concern are considered to represent impacts on migratory birds as a whole. For this
analysis, effects on associated vegetation types were used as a proxy for effects on individual species.
The acreage of each vegetation type was determined for the analysis area using geospatial data
compiled by the Forest Service (Tonto National Forest 2007). In addition, a list of bird species protected
under the Migratory Bird Treaty Act and recorded at eBird hotspots within the analysis area (Pinto Creek
– Iron Bridge Crossing Hotspot; eBird 2020a), partially within the analysis area (National Forest System
Road 287A Hotspot; eBird 2020b), and within 0.25 mile of the analysis area (Haunted Canyon Hotspot;
eBird 2020c) is included in table 3. These species are also separated by the vegetation types found at the
separate hotspot locations; impacts on these species will be similar to those listed under the same
vegetation types in table 2. Two species, western grebe (Aechmophorus occidentalis) and American coot
(Fulica americana) listed on one checklist at the Haunted Canyon eBird Hotspot, were likely observed
nearby but recorded at the hotspot location, as there is no large open water habitat at this location.
Further details regarding these observations could not be obtained.
Vegetation types presented on the 2016 Tonto National Forest migratory bird species of concern list do
not conform exactly to the vegetation categories included in the Forest Service’s potential natural
vegetation geospatial data (Tonto National Forest 2007). One vegetation type, Sonoran Riparian
Scrubland (dry wash), has no applicable category in these geospatial data. As a result, the amount of
each vegetation type present within the analysis area (with the exception of Sonoran Riparian Scrubland)
was considered to be the maximum combined acreage of applicable vegetation categories shown in the
Forest Service’s potential natural vegetation geospatial data. An applicable category for the Sonoran
Riparian Scrubland (dry wash) vegetation type from the U.S. Geological Survey’s Gap Analysis geospatial
data (U.S. Geological Survey 2004) was used for the purposes of this analysis. Five vegetation types, as
identified by equivalent geospatial data vegetation categories, do not occur within the analysis area.
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None of the migratory bird species of concern associated with only these vegetation types has been
otherwise observed in the analysis area. As a result, these species are not anticipated to be affected by
the alternatives and are not carried forward for further analysis.
Table 2. Tonto National Forest migratory birds of concern
Vegetation Type (Geospatial Data Vegetation Category)
Species

Acres of
Vegetation Type
in Analysis Area

Ponderosa Pine Forest: primarily pure ponderosa pine forest (Ponderosa Pine – Mild)
Flammulated owl (Psiloscops flammeolus) 3
Northern goshawk (Accipiter gentilis)
0
Grace’s warbler (Setophaga graciae)
Olive-sided flycatcher (Contopus cooperi)
Lewis’s woodpecker (Melanerpes lewis)
Olive warbler (Peucedramus taeniatus)
Ponderosa-Gambel’s Oak Forest (Madrean Pine Oak Woodland 4)
Band-tailed pigeon (Patagioenas fasciata)
0
Mexican spotted owl (Strix occidentalis lucida)
Flammulated owl (Psiloscops flammeolus)
Northern goshawk
Grace’s warbler
Olive warbler
Lewis’s woodpecker
Mixed Conifer Forest: Douglas fir, white fir, ponderosa pine, often some aspen and Gambel’s oak (Mixed Conifer with
Aspen)
Cordilleran flycatcher (Empidonax occidentalis)
0
Northern goshawk
Band-tailed pigeon
Olive-sided flycatcher
Flammulated owl
Red-faced warbler (Cardellina rubrifrons)
Golden-crowned kinglet (Regulus satrapa)
Red-naped sapsucker (Sphyrapicus nuchalis)
Mexican spotted owl
Pinyon Pine – Juniper Woodland (Pinyon-Juniper Grassland, Pinyon-Juniper Chaparral)
Black-throated gray warbler (S. nigrescens)
13,293.2
Juniper titmouse (Baeolophus ridgwayi)
Gray flycatcher (Empidonax wrightii)
Peregrine falcon (Falco peregrinus)
Gray vireo (Vireo vicinior)
Pinyon jay (Gymnorhinus cyanocephalus)
Golden eagle (Aquila chrysaetos)
Madrean Evergreen Woodland: Madrean evergreen oaks, juniper, and pinyon pine (Madrean Encinal Woodland)
Black-throated gray warbler
Golden eagle
0
Interior Chaparral: shrub live oak, manzanita, mountain-mahogany, and cliffrose (Interior Chaparral 5)
Black-chinned sparrow (Spizella atrogularis)
771.3
Semiarid Grassland often with scattered sotol, agaves, burroweed, snakeweed, yucca, and mesquite (Semi-Desert
Grassland)
Golden eagle
Swainson’s hawk (Buteo swainsoni)
6,611.3
Arizona Upland Sonoran Desertscrub: paloverde, ironwood, mesquite, catclaw, acacia, saguaro, cholla, barrel cactus,
prickly pear, creosote bush, jojoba, and crucifixion thorn (Desert Communities)
Bendire’s thrasher (Toxostoma bendirei)
79.9
Golden eagle
Canyon towhee (Melozone fusca)
Phainopepla (Phainopepla nitens)
Costa’s hummingbird (Calypte costae)
Prairie falcon (Falco mexicanus)
Elf owl (Micrathene whitneyi)
Peregrine falcon
Gila woodpecker (Melanerpes uropygialis)
Purple martin (Progne subis)
Gilded flicker (Colaptes chrysoides)

Multiple species occur in more than one vegetation type.
The Madrean Pine Oak Woodland vegetation type identified by the geospatial data used for this analysis (Tonto National Forest 2007)
is not synonymous with the Madrean Evergreen Woodland biotic community (Brown 1994) discussed in other sections of the biological
resources analysis.
5 The Interior Chaparral vegetation type identified by the geospatial data used for this analysis (Tonto National Forest 2007) is not
synonymous with the Interior Chaparral biotic community (Brown 1994) discussed in other sections of the biological resources analysis.
3
4
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Acres of
Vegetation Type
in Analysis Area
Montane Riparian Wetlands: cottonwood, maple, box elder, alder, willow, some Gambel’s oak, ponderosa pine, Douglas
fir, white fir, and aspen (Montane Willow Riparian Forest)
Cordilleran flycatcher
Red-faced warbler
0
MacGillivray’s warbler (Geothlypis tolmiei)
Red-naped sapsucker
Marshlands, Cienegas, Ponds, and Lake Edges: bulrush, sedges, pondweeds, cattail, duckweed, and saltgrass
Yuma Ridgway’s (clapper) rail (Rallus longirostris yumanensis)
Not applicable 6
Interior Riparian Deciduous Forests and Woodlands: sycamore, cottonwood, willow, ash, walnut, bigtooth maple,
hackberry, cypress, juniper, and oak (Mixed Broadleaf Deciduous Riparian Forest)
Common black-hawk (Buteogallus anthracinus)
Yellow warbler (Setophaga petechia)
126.3
Northern beardless-tyrannulet (Camptostoma
imberbe)
Sonoran Riparian Deciduous Forest and Woodlands: primarily cottonwood, willow, mesquite, tamarisk (salt cedar), some
ash, walnut, and hackberry (Cottonwood Willow Riparian Forest)
Bald eagle (Haliaeetus leucocephalus)
Southwestern willow flycatcher (Empidonax traillii
182.2
Bell’s vireo (Vireo bellii)
extimus)
Western yellow-billed cuckoo (Coccyzus
Common black hawk
americanus)
Northern beardless-tyrannulet
Yellow warbler
Sonoran Riparian Scrubland (dry wash): mesquite, paloverde, ironwood, burrobush, desert broom, quailbush, and desert
willow (North American Warm Desert Riparian Mesquite Bosque)
Bell’s vireo
Lucy’s warbler (Oreothlypis luciae)
27.4
Costa’s hummingbird
Phainopepla
Vegetation Type (Geospatial Data Vegetation Category)
Species

Table 3. Avian species listed under the Migratory Bird Treaty Act observed within or near the analysis area
eBird Hotspot Location and Vegetation Type (Geospatial Data Vegetation Category)
Species
Pinto Creek – Iron Bridge Crossing and Haunted Canyon eBird Hotspots: Mixed Broadleaf Deciduous Riparian Forest/
Pinyon-Juniper Chaparral
Abert’s towhee
Canyon wren
Lark bunting
Song sparrow
Pipilo aberti
Catherpes mexicanus
Calamospiza melanocorys
Melospiza melodia
Acorn woodpecker
Cassin’s kingbird
Lark sparrow
Spotted towhee
Melanerpes formicivorus
Tyrannus vociferans
Chondestes grammacus
American coot
Cedar waxwing
Lazuli bunting
Summer tanager
Fulica americana
Bombycilla cedrorum
Passerina amoena
American goldfinch
Chipping sparrow
Lesser goldfinch
Townsend’s solitaire
Spinus tristis
Spizella passerina
Spinus psaltria
American kestrel
Cliff swallow
Lincoln’s sparrow
Turkey vulture
Falco sparverius
Petrochelidon pyrrhonota
Melospiza lincolnii
Cathartes aura
American robin
Common black hawk
Loggerhead shrike
Verdin
Turdus migratorius
Lanius ludovicianus
Auriparus flaviceps
Anna’s hummingbird
Common yellowthroat
Lucy’s warbler
Vermilion flycatcher
Calypte anna
Geothlypis trichas
Pyrocephalus obscurus
Ash-throated flycatcher
Common raven
Mexican jay
Violet-green swallow
Corvus corax
Aphelocoma wollweberi
Cooper’s hawk
Mourning dove
Bell’s vireo
Warbling vireo
Accipiter cooperii
Zenaida macroura
6

This species does not occur in the vicinity of the analysis area.
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eBird Hotspot Location and Vegetation Type (Geospatial Data Vegetation Category)
Species
Belted kingfisher
Curve-billed thrasher
Northern beardlessWestern bluebird
Megaceryle alcyon
Toxostoma curvirostre
tyrannulet
Bewick’s wren
Cactus wren
Ladder-backed woodpecker
Scott’s oriole
Thryomanes bewickii
Campylorhynchus
Icterus parisorum
Dryobates scalaris
brunneicapillus
Black-chinned hummingbird Dark-eyed junco
Lark bunting
Sharp-shinned hawk
Archilochus alexandri
Junco hyemalis
Calamospiza melanocorys
Accipiter striatus
Black-chinned sparrow
Dusky-capped flycatcher
Northern cardinal
Western grebe
Myiarchus tuberculifer
Cardinalis cardinalis
Aechmophorus occidentalis
Black-headed grosbeak
Eared quetzal
Northern flicker
Western kingbird
Pheucticus melanocephalus
Euptilotis neoxenus
Tyrannus verticalis
Black phoebe
Northern mockingbird
Western meadowlark
Gila woodpecker
Sayornis nigricans
Mimus polyglottos
Sturnella neglecta
Black-tailed gnatcatcher
Northern rough-winged
Western screech-owl
Golden eagle
Polioptila melanura
swallow
Megascops kennicottii
Stelgidopteryx serripennis
Orange-crowned warbler
Western tanager
Black-throated gray warbler Gray flycatcher
Vermivora celata
Piranga ludoviciana
Black-throated sparrow
Greater roadrunner
Painted redstart
Western wood-pewee
Geococcyx californianus
Myioborus pictus
Blue-gray gnatcatcher
Green-tailed towhee
Phainopepla
White-breasted nuthatch
Polioptila caerulea
Pipilo chlorurus
Sitta carolinensis
Blue grosbeak
Hammond’s flycatcher
Pine siskin
White-crowned sparrow
Passerina caerulea
Empidonax hammondii
Spinus pinus
Zonotrichia leucophrys
Brewer’s sparrow
Harris’s hawk
Plumbeous vireo
White-throated swift
Spizella breweri
Parabuteo unicinctus
Vireo plumbeus
Aeronautes saxatalis
Bridled titmouse
Hepatic tanager
Red-naped sapsucker
White-winged dove
Baeolophus wollweberi
Piranga flava
Zenaida asiatica
Broad-tailed hummingbird
Hermit thrush
Red-tailed hawk
Wilson’s warbler
Selasphorus platycercus
Catharus guttatus
Buteo jamaicensis
Cardellina pusilla
Brown creeper
Rock wren
Woodhouse’s scrub-jay
Hooded oriole
Certhia americana
Salpinctes obsoletus
Aphelocoma woodhouseii
Brown-crested flycatcher
House finch
Ruby-crowned kinglet
Yellow-breasted chat
Myiarchus tyrannulus
Haemorhous mexicanus
Regulus calendula
Icteria virens
Brown-headed cowbird
Hutton’s vireo
Rufous-crowned sparrow
Yellow-rumped warbler
Molothrus ater
Vireo huttoni
Aimophila ruficeps
Setophaga coronate
Bullock’s oriole
Inca dove
Say’s phoebe
Yellow warbler
Icterus bullockii
Columbina inca
Sayornis saya
Bushtit
Juniper titmouse
Sage thrasher
Zone-tailed hawk
Psaltriparus minimus
Oreoscoptes montanus
Buteo albonotatus
Forest Road 287 eBird Hotspot – Pinyon-Juniper Chaparral
Acorn woodpecker
Canyon wren
Juniper titmouse
Turkey vulture
Anna’s hummingbird
Common black hawk
Ladder-backed woodpecker
Warbling vireo
Ash-throated flycatcher
Cooper’s hawk
Lesser goldfinch
Western kingbird
Bewick’s wren
Crissal Thrasher
Mourning dove
Western tanager
Toxostoma crissale
Black-chinned hummingbird Dusky-capped flycatcher
Northern cardinal
Western wood-pewee
Black-headed grosbeak
Gila woodpecker
Phainopepla
White-winged dove
Black-throated gray warbler Gray flycatcher
Red-tailed hawk
Woodhouse’s scrub-jay
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eBird Hotspot Location and Vegetation Type (Geospatial Data Vegetation Category)
Species
Blue-gray gnatcatcher
Gray vireo
Rufous-crowned sparrow
Yellow warbler
Bridled titmouse
Hooded oriole
Scott’s oriole
Zone-tailed hawk
Brown-crested flycatcher
House finch
Spotted towhee
Bushtit
Hutton’s vireo
Summer tanager
Species in bold, also listed as either Forest Service Management Indicator Species or Migratory Birds of Concern.

5.3.2

Direct and Indirect Effects

Although the risk of harmful effects from exposure to pH, total dissolved solids, and sulfate in the pit lake
were not quantitatively analyzed, mammals and birds that consume water from the pit lake may also be
adversely affected by these constituents. High pit lake acidity in particular has caused mass waterfowl
mortality events at other locations. In 2006, 3,000 to 4,000 snow geese (Chen caerulescens) perished
after landing on the Berkeley pit lake in Montana. The U.S. Fish and Wildlife Service determined that the
mortality resulted from exposure to sulfuric acid and heavy metals identified in post-mortem
examinations (Dunlap 2017).
In addition, research conducted by Texas Tech University (Hooper et al. 2007) evaluated impacts on
mallards in the lab resulting from consumption of synthetic acid metalliferous water (SAMW) designed
to simulate the water in mine tailing ponds. The study evaluated four different treatment scenarios:
Study A assess the acute toxicity of acid SAMW under acute exposure scenarios simulating conditions at
Phelps Dodge mines in dehydrated mallard; Study B assess the potential for alleviation of SAMW’s avian
toxic effects by neutralizing its acidic character; Study C assess the potential role that clean water
availability and consumption might play in protecting birds after toxic exposure to SAMW; and Study D
assess the acute toxicity of SAMW to mallards after being diluted 10- and 100-fold. Mallards were
chosen for the study because previous studies indicated that passerines and waterfowl are the species
most at risk to injury from drinking acid mine tailings. The mallards in the study were presented SAMW
when dehydrated to simulate a high-stress migration situation. The results of Study A indicated that
ingestion of SAMW was highly toxic to dehydrated mallards, with a large percentage of birds dying within
the first 98 minutes following exposure. Signs of toxicity prior to death included lateral head shaking,
nasal discharge, signs of throat irritation, ataxia, signs of central nervous system depression, and
increased breathing rate with shallow breaths. Mortality was mainly consistent with extreme copper
toxicity.
The results of Studies B through D showed that no mortality occurred in mallards when lime was added
to neutralize the acidity of the acid metalliferous water and reduce dissolved metal content; nearly all
mallards consuming typically sublethal doses of SAMW were able to survive exposure if allowed access
to clean water and food, although rates of food consumption were lower than with control mallards, and
SAMW diluted tenfold was still highly toxic to mallards while SAMW diluted 100-fold was not lethal to
mallards but did cause minor signs of toxicity.
Arizona contains part of the Pacific Flyway for waterfowl with the majority of migration occurring
through the Colorado River corridor, with the next major flyway corridor along the Rio Grande River in
New Mexico (Birdlife International 2021). Waterfowl including cormorants will disperse away from these
flyways along major rivers, but in much smaller numbers. Water in the pit lake is likely to be unpalatable
to waterfowl due to its high mineral content and the lake will be mostly devoid of vegetation and fish;
therefore, it will be unsuitable for long-term occupancy by waterfowl. However, small numbers of
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waterfowl, especially during a highly stressful physiological period such as in-migration, may drink the pit
lake water, resulting in mortality or decreased vigor.
Migrating passerines, including the Tonto National Forest migratory birds of concern with habitat in the
analysis area and those species listed in table 3, could also be susceptible to adverse impacts including
mortality from drinking pit lake water. Water in the pit lake is likely to be unpalatable to passerines due
to its high mineral content and the lake edges will be mostly devoid of vegetation limiting cover;
therefore, it will be unsuitable for long-term occupancy by songbirds. In addition, relatively clean water
will be available to migrating passerines in nearby drainages. However, small numbers of passerines,
especially during a highly stressful physiological period such as in-migration, may drink the pit lake water,
resulting in morality or decreased vigor.
As identified by equivalent geospatial data vegetation categories, two vegetation types that occur within
the analysis area, Arizona upland Sonoran desertscrub and Sonoran riparian scrubland (dry wash), would
not be affected by new surface disturbance or groundwater drawdown under any of the alternatives.
Therefore, no impacts on these vegetation types would occur that might cause or contribute to declines
in the associated migratory birds of concern. Three of the vegetation types within the analysis area,
pinyon pine – juniper woodland, interior chaparral, and semiarid grassland, and their associated
migratory birds would be directly affected by surface disturbance under all three alternatives. The
remaining two vegetation types within the analysis area, mixed broadleaf deciduous riparian forest and
cottonwood willow riparian forest, and their associated migratory birds may be indirectly affected by all
three alternatives due to predicted groundwater drawdown and baseflow reductions associated with the
continued operation of the Peak Well field, which may contribute to the reduced availability of surface
water and the deterioration of riparian vegetation along Pinto Creek and other affected watercourses.
5.3.2.1

Pinyon Pine – Juniper Woodland (Pinyon-Juniper Grassland, Pinyon-Juniper Chaparral)

Within the pinyon-juniper woodland vegetation type, 506.8 acres on private land would be affected by
new surface disturbance under alternative 1 and 810.4 acres would be affected by the proposed action,
165.5 acres of which occur on National Forest System lands. Less of this vegetation type would be
affected by the no-action alternative. Under alternative 1 and the proposed action, respectively, new
surface disturbance would affect 0.2 percent and 0.4 percent of the 225,726.0 acres of pinyon pine –
juniper woodland vegetation available in the Globe Ranger District. Because each of the three
alternatives would affect only a small fraction of the pinyon pine – juniper woodland vegetation
available in the Globe Ranger District, impacts on this vegetation type that would occur under any
alternative are not anticipated to cause or contribute to declines in associated migratory birds of
concern.
5.3.2.2

Interior Chaparral: Shrub Live Oak, Manzanita, Mountain-mahogany, and Cliffrose
(Interior Chaparral)

Within the interior chaparral vegetation type, 96.5 acres on private land would be affected by new
surface disturbance under alternative 1 and 177.8 acres would be affected by the proposed action, 39.4
acres of which occur on National Forest System lands. Less of this vegetation type would be removed by
the no-action alternative. Under alternative 1 and the proposed action, respectively, new surface
disturbance would affect 0.3 percent and 0.5 percent of the 34,893.9 acres of interior chaparral
vegetation available in the Globe Ranger District. Because each of the three alternatives would affect
only a small fraction of the interior chaparral vegetation available in the Globe Ranger District, impacts
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on this vegetation type that would occur under any alternative are not anticipated to cause or contribute
to declines in associated migratory birds of concern.
5.3.2.3

Semiarid Grassland Often with Scattered Sotol, Agaves, Burroweed, Snakeweed, Yucca,
and Mesquite (Semi-Desert Grassland)

Within the semiarid grassland vegetation type, 90.2 acres on private land would be affected by new
surface disturbance under alternative 1 and 90.5 acres would be affected by the proposed action, 0.3
acre of which occurs on National Forest System lands. Less of this vegetation type would be removed by
the no-action alternative. Alternative 1 and the proposed action would both affect less than 0.1 percent
of the 104,352.5 acres of interior chaparral vegetation available in the Globe Ranger District. Because
each of the three alternatives would affect only a small fraction of the interior chaparral vegetation
available in the Globe Ranger District, impacts on this vegetation type that would occur under any
alternative are not anticipated to cause or contribute to declines in associated migratory birds of
concern.
5.3.2.4

Interior Riparian Deciduous Forests and Woodlands: Paloverde, Ironwood, Mesquite,
Catclaw, Acacia, Saguaro, Cholla, Barrel cactus, Prickly pear, Creosote bush, Jojoba, and
Crucifixion thorn (Mixed Broadleaf Deciduous Riparian Forest)

Within the interior riparian deciduous forests and woodlands vegetation type, 123.7 acres, 125.4 acres,
and 126.1 acres on private and National Forest System lands may be affected by groundwater
drawdown under the no-action alternative, alternative 1, and the proposed action, respectively. These
acreages represent, respectively, 12.5 percent, 12.7 percent, and 12.8 percent of the 988.3 acres of
interior riparian deciduous forests and woodlands vegetation available in the Globe Ranger District.
Because a relatively large fraction of this vegetation type may be affected, impacts that would occur
under any alternative may cause or contribute to declines in associated migratory birds of concern.
5.3.2.5

Sonoran Riparian Deciduous Forest and Woodlands: Primarily Cottonwood, Willow,
Mesquite, Tamarisk (Salt cedar), Some Ash, Walnut, and Hackberry (Cottonwood Willow
Riparian Forest)

Within the Sonoran riparian deciduous forest and woodlands vegetation type, 166.7 acres, 179.1 acres,
and 179.6 acres on private and National Forest System lands may be affected by groundwater
drawdown under the no-action alternative, alternative 1, and the proposed action, respectively. These
acreages represent, respectively, 2.3 percent, 2.5 percent, and 2.6 percent of the 7,124.4 acres of
Sonoran riparian deciduous forest and woodlands vegetation available in the Globe Ranger District.
Because each of the three alternatives may affect only a small fraction of the Sonoran riparian
deciduous forest and woodlands vegetation available in the Globe Ranger District, impacts on this
vegetation type that would occur under any alternative are not anticipated to cause or contribute to
declines in associated management indicator species.

5.3.3

Determination

Groundwater drawdown under all three alternatives has the potential to affect migratory birds of
concern associated with the interior riparian deciduous forests and woodlands vegetation type.
Migratory birds of concern associated with this vegetation type consist of common black hawk, northern
beardless-tyrannulet, and yellow warbler. Potential impacts may result because the affected acreage of
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these vegetation types, which primarily occur along Pinto Creek with the analysis area, represents a
relatively large proportion of that which occurs across the broader landscape within the Globe Ranger
District. In addition, small numbers of migrating waterfowl and other birds that use surface water
features may be susceptible to adverse impacts including mortality from drinking water from the pit lake
during periods of high physiological stress, such as migration.
Although any of the three alternatives could result in unintentional take of migratory bird species for
reasons explained above, approval of a final mining plan of operations has been determined to comply
with requirements of the Migratory Bird Treaty Act and Executive Order 13186.

5.4

Bald and Golden Eagles

5.4.1

Baseline Conditions

5.4.1.1

Bald Eagle

Bald eagles are unlikely to be present because the nearest breeding area is approximately 10 miles north
of the analysis area near the Pinto Creek confluence along the Salt River and because no records have
occurred along Pinto Creek upstream of the Salt River or along any other drainages within the analysis
area (McCarty et al. 2016; eBird 2018; Arizona Game and Fish Department 2018a). Furthermore,
although expanses of surface water are present within Tailings Storage Facility No. 3 and Tailings Storage
Facility No. 4, these areas do not provide habitat for bald eagles because fish are not present.
5.4.1.2

Golden Eagle

The golden eagle is a widespread species, occurring throughout the northern hemisphere at variable
elevations. Within Arizona, the golden eagle is a resident in a variety of vegetation types ranging from
desertscrub to open conifer forests. Golden eagles require tall cliffs or canyons for nesting with adjacent
open areas for foraging. Nests are often very large, as eagles will add to and reuse sites each year. Home
range sizes and breeding densities are often influenced by the abundance of prey (Corman and WiseGervais 2005). Golden eagles typically prey upon rabbits and other medium-sized mammals but will also
take birds, reptiles, and carrion (Arizona Game and Fish Department 2002c). Survey data indicate that
golden eagles currently breed throughout their historic range in Arizona (Corman and Wise-Gervais
2005).
Records of this species have occurred at several locations in the vicinity of the analysis area including
locations along Pinto Creek adjacent to the Pinto Valley Mine and along West Fork Pinto Creek; a
probable breeding location occurs within the Pinal Mountains (Corman and Wise-Gervais 2005; Arizona
Game and Fish Department 2018b; eBird 2018). Potential habitat for this species occurs throughout the
analysis area according to Arizona Game and Fish Department range models (Arizona Game and Fish
Department 2018a). The analysis area also contains potential nest sites due to its mountainous
character. Undeveloped areas suitable for foraging golden eagles occur throughout the analysis area
beyond the existing footprint of the Pinto Valley Mine and Carlota Mine.
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Direct and Indirect Effects

5.4.2.1

Bald Eagle

Summary of Findings

There are no anticipated effects on bald eagles given the absence of known occurrences and lack of
suitable habitat in the analysis area.
5.4.2.2

Golden Eagle

The proposed action would result in 1,317 acres of new surface disturbance to golden eagle foraging
habitat, including 1,087 acres on private land and 229 acres on National Forest System lands. This
represents an increase of 950 acres compared to the no-action alternative and an increase of 408 acres
compared to alternative 1. Blasting events east of the existing Open Pit, which would only be conducted
under the proposed action, could result in increased sound levels that cause golden eagles to avoid the
area. Additionally, because the footprint of the mine would be largest under the proposed action, some
areas that would not be exposed to noise and light under the other alternatives would be exposed to
these disturbances under the proposed action.
Golden eagle nesting sites would not be affected under any alternative, as none are known to occur
within portions of the analysis area subject to project-related disturbances. Golden eagles may be more
likely to consume pit lake water under the proposed action because it is predicted to contain lower levels
of total dissolved solids than under alternative 1 and the no-action alternative (SRK Consulting, Inc.
2019b). Although the water may be more palatable under the proposed action, it is still predicted to
exceed the threshold above which palatability is reduced.

5.4.3

Determination

There are no anticipated effects on bald eagles given the absence of known occurrences and lack of
suitable habitat in the analysis area. The effects of all three alternatives on golden eagles are anticipated
to be minimal due to the absence of golden eagle nesting sites and because alternate foraging habitat
occurs throughout areas surrounding Pinto Valley Mine. Therefore, none of the alternatives would result
in take of bald or golden eagles as defined by the Bald and Golden Eagle Protection Act.

6.0

Summary of Findings

Impacts on Forest Service sensitive species would occur primarily as a result of new surface disturbance
as well as groundwater withdrawals and their predicted effects on baseflow in Pinto Creek. Surface
disturbance may result in the loss of terrestrial and riparian habitat; individuals that do not or cannot
escape disturbance could be crushed or entombed. Groundwater drawdown may result in the loss of
habitat for aquatic and semi-aquatic organisms; terrestrial and semi-aquatic organisms may be affected
by associated impacts on riparian vegetation, which may affect roost sites, prey availability, and drinking
water sources. Other disturbances including artificial nighttime lighting, traffic, elevated noise, dust
deposition, and contamination of water resources may also affect Forest Service sensitive species.
Although individuals may be affected, none of the alternatives is likely to result in a trend toward
Federal listing of the species or loss of viability of the species.
The predicted groundwater drawdown that would occur under all three alternatives has the potential to
cause or contribute to declines in management indicator species associated with the mixed broadleaf
deciduous riparian forest and aquatic vegetation types. Management indicator species associated with
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these vegetation types consist of hairy woodpecker, Arizona gray squirrel, warbling vireo, western woodpeewee, common black hawk, and macroinvertebrates. Similarly, groundwater drawdown under all
three alternatives has the potential to affect migratory birds of concern associated with the interior
riparian deciduous forests and woodlands vegetation type. Migratory birds of concern associated with
this vegetation type consist of common black hawk, northern beardless-tyrannulet, and yellow warbler.
Potential impacts may result because the affected acreage of these vegetation types, which primarily
occur along Pinto Creek with the analysis area, represents a relatively large proportion of that which
occurs across the broader landscape within the Globe Ranger District. In addition, small numbers of
migrating waterfowl and other birds that use surface water features may be susceptible to adverse
impacts including mortality from drinking water from the pit lake during periods of high physiological
stress, such as migration. None of the alternatives would result in take of bald or golden eagles as
defined by the Bald and Golden Eagle Protection Act.
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Attachment B. Forest Service Sensitive Species Screening Analysis

ATTACHMENT B. FOREST SERVICE SENSITIVE SPECIES SCREENING ANALYSIS
The following table lists species from the 2016 Tonto National Forest sensitive species list (attachment A) that are not anticipated to occur within the
analysis area. As such, the proposed action and its alternatives are not anticipated to affect these species. Justifications for excluding species from
further evaluation are provided.
Table B-1.
Species
Mammals
Spotted bat
Euderma
maculatum
Birds
Northern goshawk
Accipiter gentilis
atricapillus
Sulphur-bellied
flycatcher
Myiodynastes
luteiventris
Yellow-eyed junco
Junco phaeonotus

Tonto National Forest sensitive species excluded from further evaluation
Habitat Requirements

Exclusion Justification

Variable. Occurs in desertscrub, riparian, and coniferous woodland (AGFD
2003c).
Elevation: <10,600 feet amsl.

Although suitable habitat occurs within the analysis area, records are
generally restricted to the northwestern corner of the state; no records have
occurred in the vicinity of the analysis area (AGFD 2018a, 2018b). Therefore,
this species is unlikely to occur in the analysis area.

Nest in a wide variety of forest types including deciduous, coniferous and
mixed forests. They typically nest in mature or old growth forests, generally
selecting larger tracts of forests over smaller tracts (AGFD 2013).
Elevation: 4,700–9,200 feet amsl, usually above 6,000 feet amsl.
Broadleaf riparian woodlands usually with a sycamore component in
canyons and other drainages (Corman and Wise-Gervais 2005).
Elevation: 3,600–7,500 feet amsl.

Suitable vegetation and elevations do not occur within the analysis area. The
nearest records are in the Pinal Mountains, 4 miles southeast of the analysis
area (AGFD 2018a, 2018b; eBird 2017). Therefore, this species is unlikely to
be present.

Pine-oak and mixed conifer woodlands on mountains and in canyons of
southeastern Arizona. Often in cool, wet, shaded areas (Corman and WiseGervais 2005).
Elevation: 5,300–10,000 feet amsl.

Pinto Valley Mine Final Environmental Impact Statement

Although suitable habitat occurs along Pinto Creek, this species has been
recorded at few Arizona locations outside the southeastern portion of the
state (Corman and Wise-Gervais 2005; eBird 2017). The nearest records are
in the Pinal Mountains, 4 miles southeast of the analysis area (AGFD 2018b;
eBird 2017). Therefore, this species is unlikely to be present.
Suitable vegetation and elevations do not occur within the analysis area,
which occurs outside the predicted and current range of the species (AGFD
2018a). The nearest records are in the Pinal Mountains 3 miles southeast of
the analysis area (eBird 2017). Therefore, this species is unlikely to be
present.
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Reptiles
Sonoran desert
tortoise
Gopherus morafkai

Amphibians
Northern leopard
frog
Lithobates [Rana]
pipiens
Western barking
frog
Craugastor augusti
cactorum
Fish
Headwater chub
Gila nigra

Attachment B. Forest Service Sensitive Species Screening Analysis
Habitat Requirements

Exclusion Justification

Rock and often steep hillsides and bajadas of Mojave and Sonoran
desertscrub. May encroach into desert grassland, juniper woodland,
interior chaparral, and juniper communities. Washes and valley bottoms
are used in dispersal (USFWS 2015a).
Elevation: <5,300 feet amsl.

The analysis area occurs at the northeastern edge of the species’ range
(USFWS 2015b) and no records have occurred within its boundaries (AGFD
2018a). Most Sonoran desert tortoise records occurred to the west and
south of the analysis area (USFWS 2015b). The continued presence of the
only recorded population northeast of the analysis area, which occurred
along the Salt River near Roosevelt Lake, has not been confirmed by recent
observations (AGFD 2015a). Therefore, this species is unlikely to occur within
the analysis area.

Mainly in and near permanent waters with rooted vegetation including
ponds, canals, marshes, springs, and streams within a variety of vegetation
types from grassland and shrubland to montane forest (AGFD 2002d).
Elevation: 2,600–9,200 feet amsl.
Rock outcrops or caves on rocky slopes in Madrean evergreen woodland
vegetation. Permanent water is not a necessary component of their habitat
(AGFD 2009).
Elevation: 4,200–6,200 feet amsl.

This species does not occur in the geographic vicinity of the project. The
species’ range mainly occurs along the Mogollon Rim with the nearest
records 60 miles north of the analysis area (AGFD 2018b).

Cool to warm water mid- and headwater stretches of medium-sized
streams. Deep, near-shore pools near riffles and runs. Endemic to the Gila
River Basin (AGFD 2015b).
Elevation: 4,200–6,500 feet amsl.

The analysis area occurs outside the predicted range of the species and no
records have occurred in the geographic vicinity (AGFD 2018a). The nearest
population is along Tonto Creek and is separated from suitable portions of
Pinto Creek by Roosevelt Lake and an ephemeral stretch of Pinto Creek north
of State route 188 (ADWR 2009; USFWS 2015c).
No records of roundtail chub have occurred within the analysis area (USFWS
2015c; AGFD 2018a). A population of this species occurs within the Upper
Salt River upstream of Pinto Creek. Fish are not likely to disperse into Pinto
Creek via the Salt River because suitable portions of Pinto Creek are
separated from the Salt River by a stretch of ephemeral stream north of
State route 188 (ADWR 2009).
No records of this species have occurred within the analysis area (AGFD
2018a). A population of Sonora sucker occurs within the Upper Salt River
upstream of Pinto Creek. Fish are not likely to disperse into Pinto Creek via
the Salt River because suitable portions of Pinto Creek are separated from
the Salt River by a stretch of ephemeral stream north of State route 188
(ADWR 2009).

Roundtail chub
Gila robusta

Cool to warm water, mid-elevation rivers and streams. Deep pools near
riffles and runs (AGFD 2015c).
Elevation: 1,200–7,300 feet amsl.

Sonora sucker
Catostomus insignis

Found in a variety of habitats from warm water rivers to trout streams.
Often found in gravelly or rocky pools, and relatively deep, quiet waters.
Young fish use runs and quiet eddies (AGFD 2002e).
Elevation: 1,200–8,800 feet amsl.
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This species does not occur in the geographic vicinity of the project (AGFD
2018b). The species’ range is in southern Arizona; one historic record
occurred in the Sierra Ancha 20 miles north of the analysis area but this
record is believed to have been a misidentification (AGFD 2009).
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Species
Invertebrates
A caddisfly
Wormaldia planae

Fossil springsnail
Pyrgulopsis simplex

A mayfly
Fallceon eatoni
Netwing midge
Agathon arizonicus

Parker’s cylloepus
riffle beetle
Cylloepus parkeri

Plants
Aravaipa woodfern
Thelypteris
puberula var.
sonorensis

Arizona bugbane
Cimicifuga
arizonica

Arizona phlox
Phlox amabilis

Attachment B. Forest Service Sensitive Species Screening Analysis
Habitat Requirements

Exclusion Justification

Perennial streams. Within Arizona, known from Fossil Creek, Beaver Creek,
Montezuma Well, and an unnamed stream at Ward Ranch in Yavapai and
Gila counties (Munoz-Quesada and Holzenthal 2008).
Elevation: 3,500–4,700 feet amsl.
Upper sections and headwaters of perennial springs. Restricted to a spring
near Strawberry in Gila County and Fossil Springs in Yavapai County (AGFD
2003d, 2018b).
Elevation: 4,100–4,300 feet amsl.
Within Arizona, known from a single specimen collected in the Salt River
Canyon in 2005 (USFWS 2010).
Elevation: 3,400 feet amsl.
Occurs in the vicinity of rapidly flowing streams within pinyon-juniper
woodland. Arizona records occur in the highlands of Gila and Graham
counties (AGFD 2003e, 2018b).
Elevation: 6,000–9,300 feet amsl.
Permanent, clean, slow-moving small streams with a high oxygen content,
loose gravelly substrate, and very little sand. This species is known from
two locations within the Bloody Basin on the Tonto National Forest (AGFD
2003f).
Elevation: 2,800–4,000 feet amsl.

This species is not known to occur in the geographic vicinity of the analysis
area; the nearest record occurred 60 miles to the northwest (MunozQuesada and Holzenthal 2008).

Moist soil in mesic canyons within riparian areas. Found in the shade of
boulders (AGFD 2004b).
Elevation: 2,200–4,500 feet amsl.

Suitable habitat occurs within riparian areas within the analysis area such as
those along Pinto Creek. However, no records of this patchily distributed
species have occurred in the analysis area and only two known localities
occur in the geographic vicinity, one near Superior and the other west of
Salome Creek along the north side of Roosevelt Lake (AGFD 2018c; SEINet
2017). Therefore, this species is unlikely to occur in the analysis area.
Suitable habitat occurs within the analysis area. However, no records of this
patchily distributed species have occurred within or in the immediate vicinity
of the analysis area. The nearest population occurs approximately 17 miles to
the north in the Sierra Ancha (AGFD 2012, 2018b). Therefore, this species is
unlikely to occur in the analysis area.

Moist, loamy soil in shaded canyon bottoms and lower slopes within mixed
conifer and high elevation riparian deciduous forest. Occurs near perennial
or intermittent streams and seeps (Forest Service and USFWS 1998).
Known from several disjunct populations in central Arizona (AGFD 2012).
Elevation: 4,700–8,800 feet amsl.
Open, exposed, rocky slopes within pinyon-juniper, ponderosa pineGambel’s oak, and grama grassland communities. Endemic to north-central
and eastern Arizona (AGFD 2005a).
Elevation: 3,500–7,800 feet amsl.
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This species does not occur in the geographic vicinity of the analysis area; the
nearest record is 70 miles to the northwest (AGFD 2003d, 2018b).

This species is not known to occur in the geographic vicinity of the analysis
area; the nearest record occurred 30 miles to the northeast (USFWS 2010).
This species is not known to occur in the geographic vicinity of the analysis
area, which is mostly below the species’ elevational range (AGFD 2003e,
2018b).
This species is not known to occur in the geographic vicinity of the analysis
area; the nearest record occurred 80 miles to the northwest (AGFD 2003f,
2018b).

This species does not occur in the geographic vicinity of the analysis area, the
nearest record is over 50 miles to the north (AGFD 2005a, 2018b).
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Species

Habitat Requirements

Exclusion Justification

Blumer’s dock
Rumex orthoneurus

Mid- to high-elevation wetlands with moist, organic soil adjacent to
perennial springs or streams in canyons or meadows. Occurs in disjunct
populations in eastern portions of central and southern Arizona (AGFD
2002f).
Elevation: 4,500–9,700 feet amsl.
Wet soil in streambeds and draws in pine-oak forest, riparian woodland,
wet meadows, cienegas, marshy areas, and canyon bottoms. Within
Arizona, primarily occurs in the southeastern mountains; records have also
occurred in the Sierra Ancha in Gila County and the New River and
Mazatzal Mountains in Maricopa County (AGFD 2004c, 2018b; SEINet
2017).
Elevation: 3,600–7,200 feet amsl.
Moist soil on rocky or gravelly terrain near perennial springs and streams
within riparian and oak-pinyon woodland. Within Arizona, occurs in
mountain ranges of the southeastern and central portions of the state
(AGFD 2000a).
Elevation: 2,000–6,000 feet amsl.
Endemic to central Arizona. Found on shaded slopes in ponderosa pine
forests and canyons (AGFD 2005b).
Elevation: 3,400–7,900 feet amsl.

Suitable habitat occurs along Pinto Creek within the analysis area. However,
this species does not occur within or in the immediate vicinity of the analysis
area; the nearest population occurs 20 miles to the north in the Sierra Ancha
(AGFD 2002f, 2018b). Therefore, this species is unlikely to occur in the
analysis area.

Moist, sandy canyon bottoms near perennial streams. Extant populations
limited to Oak Grove Canyon in the Galiuro Mountains and possibly to Box
Canyon in the Santa Catalina Mountains whose status is unknown (AGFD
2001b).
Elevation: 2,300 to 3,500 feet amsl.
A narrow endemic with few known localities and specific habitat
requirements. Found in cracks and crevices on cliff faces, boulders, and
rocky outcrops on very xeric, very steep slopes in canyons and on buttes.
Substrates are composed of Barnes conglomerate, Mescal limestone, or
quartzite and occur within the Arizona Upland Subdivision of Sonoran
Desertscrub. Occurs at Tonto National Monument, near Roosevelt Dam,
above Horse Camp Creek in the Sierra Ancha (AGFD 2004d).
Elevation: 2,000–3,800 feet amsl.

This species does not occur in the geographic vicinity of the analysis area; the
nearest extant population is 40 miles to the southwest (AGFD 2001b, 2018b).

Chihuahuan sedge
Carex
chihuahuensis

Cochise sedge
Carex ultra (=C.
spissa var. ultra)

Eastwood alum
root
Heuchera
eastwoodiae
Fish Creek fleabane
Erigeron piscaticus

Fish Creek
rockdaisy
Perityle saxicola
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Habitat occurs along Pinto Creek and other drainages within the analysis
area. However, this species is not known to occur in the vicinity of the
analysis area, the nearest population occurs 20 miles to the north in the
Sierra Ancha (AGFD 2004c, 2018b; SEINet 2017). Therefore, this species is
unlikely to occur in the analysis area.

This species is not known to occur in the geographic vicinity of the analysis
area; the nearest population occurs 45 miles to the southeast (AGFD 2000a,
2018b).

This species is not known to occur in the geographic vicinity of the analysis
area; the nearest population occurs 45 miles to the southeast (AGFD 2005b,
2018b).

Habitat occurs along Pinto Creek and other drainages within the analysis
area. However, this species is not known to occur within or in the immediate
vicinity of the analysis area; the nearest record occurred 11 miles to the
northwest (AGFD 2004d, 2018b). Therefore, this species is unlikely to occur
in the analysis area.
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Attachment B. Forest Service Sensitive Species Screening Analysis
Habitat Requirements

Galiuro sage
Salvia amissa

Upper floodplain terraces in shady canyons near streams in oak and
deciduous riparian woodland. Occurs in the Galiuro Mountains, the Sierra
Ancha, and Fish Creek in the Superstition Mountains (AGFD 2002g).
Elevation: 1,500–5,000 feet amsl.

Hohokam agave
Agave murpheyi

Alluvial terraces within Sonoran desertscrub vegetation. Wild populations
occur from central Arizona to Sonora, Mexico, in association with preColumbian settlements. Continues to be cultivated in southern Arizona and
Mexico (AGFD 2003g).
Elevation: 1,300–3,200 feet amsl.

Horseshoe deer
vetch
Lotus mearnsii var.
equisolensis
Hualapai milkwort
Polygala rusbyi

Found in association with Sonoran desertscrub vegetation at two known
locations, Horseshoe Lake in Maricopa County and west of Camp Verde in
Yavapai County (SEINet 2017).
Elevation: 2,100–3,300 feet amsl.
Found in desert grassland and juniper woodlands in west-central and
central Arizona (SEINet 2017).
Elevation: 3,000–5,000 feet amsl.
Rock overhangs, shaded cliffs, and rock ledges in Sonoran desertscrub
vegetation. Restricted to the eastern Superstition Mountains (AGFD 2005c;
SEINet 2017).
Elevation: 1,800–3,400 feet amsl.

Mapleleaf false
snapdragon
Mabrya acerifolia
(=Maurandya a.)
Mt. Dellenbaugh
sandwort
Arenaria aberrans

Primarily in oak and pine forests as well as open pine, mixed pine, and
juniper woodlands. Occurs in central and northwestern Arizona. An
isolated location was documented at Tonto National Monument 1989
(AGFD 2004e; SEINet 2017).
Elevation: 5,500–9,000 feet amsl.

Pima Indian mallow
Abutilon parishii

Mesic areas in full sun within Sonoran desertscrub vegetation
communities. Found on rocky substrates on hillsides, cliff bases, side
slopes, ledges, and bottoms of canyons. Within Arizona, occurs in
mountain ranges in the central to southern portion of the state (AGFD
2000b).
Elevation: 1,700–4,900 feet amsl.

Pinto Valley Mine Final Environmental Impact Statement

Exclusion Justification
Habitat occurs along Pinto Creek and other drainages within the analysis
area. However, this species is not known to occur within or in the immediate
vicinity of the analysis area; the nearest record occurred 18 miles to the
northeast (AGFD 2002g, 2018b). Therefore, this species is unlikely to occur in
the analysis area.
No records have occurred within the analysis area, which occurs southeast of
the known range of wild populations of the species (AGFD 2018b). No
Hohokam agaves were recorded during cultural resources surveys of the
analysis area conducted in support of the EIS (Jerla 2010; WestLand
Resources, Inc. 2016c). Therefore, this species is unlikely to occur in the
analysis area.
This species does not occur in the geographic vicinity of the analysis area; the
nearest population is 50 miles to the northwest (AGFD 2018b; SEINet 2017).

This species does not occur in the geographic vicinity of the analysis area; the
nearest population is 40 miles to the west (AGFD 2018b; SEINet 2017).
Habitat is present within portions of the analysis area occupied by Sonoran
desertscrub vegetation. However, this species is not known to occur within
or in the immediate vicinity of the analysis area; the nearest record occurred
7 miles to the west (AGFD 2005c, 2018b; SEINet 2017). Therefore, this
species is unlikely to occur in the analysis area.
This species is not known to occur within or in the immediate vicinity of the
analysis area. Although an isolated record occurred 10 miles to the north, all
other records occurred at least 45 miles northwest of the analysis area
(AGFD 2004e, 2018b; SEINet 2017). Additionally, the analysis area occurs
below this species’ elevation range. Therefore, this species is unlikely to
occur in the analysis area.
Habitat is present within portions of the analysis area occupied by Sonoran
desertscrub vegetation. However, this species is not known to occur within
or in the immediate vicinity of the analysis area; the nearest record occurred
10 miles to the west (AGFD 2000b, 2018b). Therefore, this species is unlikely
to occur in the analysis area.
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Ripley wild
buckwheat
Eriogonum ripleyi

Salt River rockdaisy
Perityle gilensis var.
salensis
Tonto Basin agave
Agave delamateri

Toumey groundsel
Packera
neomexicana var.
toumeyi (=Senecio
n. var. t.)
Verde breadroot
Pediomelum
verdiensis

Attachment B. Forest Service Sensitive Species Screening Analysis
Habitat Requirements

This species is known from five disjunct locations in central and
northwestern Arizona. Occurs on limestone, sandstone, or volcanic soils
within creosote bush and pinyon-juniper vegetation communities (AGFD
1997).
Elevation: 2,000–6,000 feet amsl.
Known only from the Salt River Canyon. Occurs on crevices and ledges of
igneous canyon walls (SEINet 2018).
Elevation: 2,900–6,600 feet amsl.
Usually found in desertscrub vegetation atop benches and on or at the
edges of slopes overlooking major drainages and perennial streams (AGFD
2003h). Always found in direct association with Mogollon or Salado
archaeological sites (SEINet 2018).
Elevation 2,300–5,100 feet amsl.
This variety of Senecio is known only from the Blue Range, Chiricahua,
Huachuca, Santa Catalina, and Pinal mountains of southeastern Arizona
and the Black and Animas mountains of southwestern New Mexico (AGFD
2004f; SEINet 2018). Found in rocky soil in oak chaparral and pine forest
(AGFD 2004f).
Elevation: 5,500–9,000 feet amsl.
High desertscrub vegetation on limestone substrate and sandy ridges.
Occurs in the vicinity of Camp Verde in Yavapai County, Arizona (AGFD
2015d).
Elevation: 3,200–4,400 feet amsl.

Exclusion Justification
This species is not known to occur within the geographic vicinity of the
analysis area; the nearest record occurred 45 miles to the northwest (AGFD
1997, 2018b).

This species does not occur within the geographic vicinity of the analysis
area; the nearest record occurred 30 miles to the northeast (SEINet 2018).
Records of this species in the vicinity of the analysis area are limited to
locations east of State route 188 (AGFD 2018b). No Tonto Basin agaves were
recorded during cultural resources surveys of the analysis area conducted in
support of the EIS (Jerla 2010; WestLand Resources, Inc. 2016c). Therefore,
this species is unlikely to be present.
Suitable elevations do not occur within the analysis area. The nearest records
are in the Pinal Mountains, 4 miles southeast of the analysis area (SEINet
2018; AGFD 2018b). Therefore, this species is unlikely to be present.

This species does not occur within the geographic vicinity of the analysis
area; the nearest record occurred 80 miles to the northwest near Camp
Verde (AGFD 2015d, 2018b).

ADWR = Arizona Department of Water Resources; AGFD = Arizona Game and Fish Department; amsl = above mean sea level; USFWS = U.S. Fish and Wildlife Service
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