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Abstract: This final environmental impact statement (FEIS) documents the environmental effects analysis of six
alternatives (including a “no action” alternative) that were developed for the draft Comprehensive River
Management Plan (CRMP) for the Fossil Creek Wild and Scenic River. To meet the requirements of the Wild and
Scenic Rivers Act, this project proposes a CRMP that formally designates the boundaries of the Fossil Creek Wild
and Scenic River; describes Fossil Creek’s river values (free flow, water quality, and outstandingly remarkable
values); addresses user capacities; provides programmatic direction to guide management of Fossil Creek under
the CRMP; proposes management actions that would support implementation of the CRMP; and outlines a
monitoring and adaptive management program, all with the purpose of protecting and enhancing Fossil Creek’s
river values. The alternatives analyzed in this DEIS are the outcome of the public engagement and planning
process that has followed designation of Fossil Creek as a Wild and Scenic River in 2009, and consist of
Alternative A (No Action), Alternative B (Enhanced Protections), Alternative C (Non-motorized experience),
Alternative D (Motorized Use and Refugia), Alternative E (Enhanced Recreation Opportunity with Phased
Implementation), and Alternative F (Demand-based Access). These alternatives consider varying amounts of
recreation and transportation infrastructure, amenities, and user capacities, but also hold many elements in
common, such as river values, management direction, monitoring and adaptive management, and the overall goal
of protecting and enhancing river values. All alternatives propose programmatic amendments of the Coconino and
Tonto forest plans.
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Summary

The Fossil Creek Wild and Scenic River (WSR) was designated by Congress in 2009. Because of this designation,
the Forest Service must establish a Comprehensive River Management Plan (CRMP) to guide management of the
17-mile river corridor and protect and enhance its free flow, water quality, and outstandingly remarkable values.
This Final Environmental Impact Statement (FEIS) discloses the direct, indirect, and cumulative environmental
impacts that would potentially result from implementing the CRMP for the Fossil Creek WSR and alternatives to
that proposal. The CRMP is a separate document that accompanies this EIS. The CRMP includes both
programmatic management direction and site-specific actions, so both levels of analysis are completed in this EIS.

The Fossil Creek WSR is located within the administrative boundaries of the Coconino and Tonto national forests
(NFs) in central Arizona (figures 1 and 2). On the Coconino NF, the WSR is accessed from State Route 260 on
Forest Road (FR) 708, approximately five miles east of Camp Verde. On the Tonto NF, the WSR is accessed from
the community of Strawberry, via FR 708. The Coconino National Forest is overseeing the planning effort. The
Responsible Officials are the Coconino and Tonto National Forest Supervisors.

Figure 1. Fossil Creek Wild and Scenic River vicinity map
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Figure 2. Map of key locations in the Fossil Creek Wild and Scenic River corridor

Purpose and Need

The purpose of this project is to prepare a Comprehensive River Management Plan for the Fossil Creek Wild and
Scenic River to meet the requirements of Section 3(d)(1) of the Wild and Scenic Rivers Act (WSRA). To meet
these requirements, there is a need to develop management direction to provide for the protection and
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enhancement of Fossil Creek’s river values for the benefit and enjoyment of present and future generations. In
accordance with WSRA Section 3(d), “the plan shall address resource protection, development of lands and
facilities, user capacities, and other management practices necessary or desirable to achieve the purposes of this
Act.” There is a need to amend the Land and Resource Management Plan for the Coconino National Forest
(USDA 2018) and the Land and Resource Management Plan for the Tonto National Forest (USDA 19854, as
amended and under revision) to incorporate the management direction provided by the CRMP and modify the
boundaries of the Fossil Springs Botanical Area. Currently, neither plan has sufficient guidance that would protect
river values, and the Botanical Area is described inconsistently between the two forest plans.

Following removal of a dam and restoration of full water flows to Fossil Creek in 2005, public use of the river
corridor has increased substantially. Recreational use during the summer season grew from an estimated 20,000
visitors in 2006 (Rotert 2013) to approximately 86,000 visitors in 2015 (DeSutter 2015). That same year, over
43,000 additional visitors were turned away because of lack of parking space in the corridor. Recreational use in
Fossil Creek after restoration of full flows was essentially unconstrained, and although capacity management and
some facilities have been expanded in recent years the amenities present in Fossil Creek remain limited in their
ability to accommodate recreational demands and protect river values. Impacts to water quality, vegetation,
wildlife, and heritage resources have been observed in recent years as a result of this unconstrained recreation. An
interim management reservation/permit system was implemented in 2016, which limited the number of vehicles
accessing the corridor per day during the seasons of highest use. There is a need for a long-term management plan
and site-specific actions that protect river values and other biological, physical and social resources while
managing recreational access, use, and amenities at levels that strive to meet demand but are consistent with the
protection of river values.

Natural and Cultural Setting

Fossil Creek is one of Arizona’s rare warm water perennial streams, flowing from a complex of springs known as
Fossil Springs. Its water is a constant 72 degrees Fahrenheit at the springs, which discharge 20,000 gallons per
hour. Fossil Creek originates from springs below the confluence of Sand Rock and Calf Pen canyons and flows in
a southwesterly direction through a deep, isolated and rugged canyon for approximately 14 miles before entering
the Verde River, three miles below the historic Childs Power Plant. Along the way, Fossil Creek flows through the
Fossil Springs Wilderness and the Mazatzal Wilderness.

Fossil Creek is prized for its interrelated parts, including its length, continuous and abundant flow, elevation
gradient, unfragmented nature, and presence of extensive travertine deposits. Fossil Creek is a principal tributary
to the Verde River, Arizona’s only other wild and scenic river. As the only intact perennial system with continuous
flow without any water diversions in Arizona, Fossil Creek is the only uninterrupted system between the Verde
River and the Mogollon Rim, spanning and connecting a number of biotic communities. This results in highly
diverse terrestrial and aquatic habitat, and Fossil Creek supports numerous plant and animal species, many of
which are rare. High in calcium carbonate, the waters continually lay down large deposits of travertine. That rock-
like substance encases whatever happens to fall into the streambed, forming the fossil-like formations for which
the area is named. The water also forms spectacular clear pools that range from aquamarine to deep blue.

Human occupation and use of Fossil Creek have been ongoing since prehistoric times. There is evidence of use by
native peoples from as long as 10,000 to 12,000 years ago, and various groups of native peoples have lived in the
area over the centuries. Fossil Creek is a traditional territory for the Western Apache and Yavapai, and was critical
in maintaining cultural continuity in these groups through the period of forced relocation in the late 19" and early
20" centuries. In fact, for its important role in American Indian traditional practices and spiritual wellbeing, Fossil
Creek is separately in the process of being nominated to the National Register of Historic Places as a Traditional
Cultural Property (TCP). More recently, concurrent occupations of Fossil Creek by the indigenous Apache and
Yavapai and Anglo engineers and workers occurred in association with the Childs-Irving hydroelectric power
system, Arizona’s first such system.

Fossil Creek’s natural and cultural setting are described in detail in chapters 1 and 2 of the CRMP and throughout
this FEIS.
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River Values

Fossil Creek’s unique natural and cultural attributes contribute to the values for which it was designated a Wild
and Scenic River. These are referred to as “outstandingly remarkable values” (ORVs). The ORVs identified for
Fossil Creek are:

Geology (specifically its travertine system)

Biological (defined as wildlife and fisheries populations and habitats)
Western Apache and Yavapai traditional and contemporary cultural values
Recreation

These ORVs, combined with Fossil Creek’s free flow and water quality, comprise what is referred to as the river
values. Management of Fossil Creek is required to protect and enhance its river values, and analysis in this FEIS
is focused on these river values. The river values are described in detail in Chapter 2 of the CRMP.

Public Involvement and Issues

Collaboration with interested publics, agencies, tribes, and other organizations has been critical to shaping the
planning process and alternatives analyzed in this EIS. Collaboration and public involvement have occurred
consistently throughout the development of the Fossil Creek CRMP through informal and formal opportunities.
Though development of the Fossil Creek CRMP began in 2009, management of and planning for Fossil Creek has
occurred for far longer.

The following themes emerged from comments received during comment periods prior to 2016. These earlier
comment opportunities took place before implementation of the reservation system in 2016, so they reflect
observations of pre-reservation system visitation levels and patterns.

1. Recreation opportunities and resource/traditional use impacts: Most commenters supported providing
a full range of recreation opportunities, such as swimming, kayaking, hiking, camping, biking, motorized
access, and horseback riding. However, a majority of commenters stated the impacts associated with
recreation use at the time were not acceptable or sustainable, particularly to the river and fisheries
resource. The Yavapai and Western Apache tribes have indicated that unmanaged recreation use impacts
traditional and contemporary cultural sites and practices.

Regarding visitor capacity, many commenters stated the Fossil Creek area was receiving too many daily
visitors and recommended limiting the number of cars and people. Others did not want limitations that
would reduce access to the area, specifically to the Childs recreation area on the Verde River (south on
Forest Road 502 outside of the Fossil Creek Wild and Scenic River Corridor) and the community of
Strawberry. Most commenters supported access for administrative uses, fire and emergency response, and
search and rescue. Most commenters also supported access for people with disabilities.

2. Level of recreation development: Some commenters were supportive of improving existing and
providing additional developed facilities, such as paved parking, trailheads, restrooms, interpretation
kiosks, trash receptacles, hosts or site-stewards, helispots, picnic and shade shelters, and education
programs. Other commenters preferred that development be limited or decreased to maintain a more
primitive experience. Several commenters wanted implementation, including phases of development, to
be clearly identified and described.

3. Public health and safety: Prior to the 2016 seasonal reservation system, visitors could access the WSR
corridor from Highway 260 after hours and on days when Forest Service personnel were not present. This
resulted in unmanaged parking and blocked access as visitors parked haphazardly in undesignated spots
along the roadway. Due to blocked roads, critical personnel and visitors could be prevented from entering
or exiting the corridor in the event of an emergency. Local government agencies, including Gila County,
indicated a need to improve public preparedness, particularly for those visitors who access the WSR
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corridor from Strawberry and hike to Fossil Springs. Over time, the numbers of search and rescue
operations increased as visitation to Fossil Creek increased.

4. Recreation use fees: Some commenters expressed concern that charging a fee to access Fossil Creek
would prohibit some groups from enjoying the area. Other commenters suggested that a “reasonable fee”
was appropriate, especially if it supported protection of the area. Comments were mixed in terms of how
recreation fees and overall recreation use would benefit or impact local communities.

These themes informed the range of management alternatives and activities included in alternative concepts that
were released for comment in late 2016. Issues raised in comments on the alternative concepts were used to
finalize the alternatives and inform effects analysis in this EIS.

Key Issues for Analysis

The following key issues formed the basis for finalizing the alternatives and help frame the effects analysis in
Chapter 3 of this EIS.

Recreation Use and Visitor Capacities

Recreational use in Fossil Creek may disturb wildlife and fish, damage streamside vegetation, impact travertine
deposition and existing travertine structures, increase soil erosion, reduce water quality, damage archeological
sites, and compromise contemporary tribal values.

Noise and crowding from high levels of recreational use in Fossil Creek may negatively impact recreation
experience.

Recreation Management

Restricting swimming, particularly at the Waterfall, may negatively impact the diversity of recreation
opportunities Fossil Creek provides and the recreation experience of its visitors by limiting the primary reason
many visitors go to Fossil Creek.

Restricting boating (kayaking, packrafting) may negatively impact the diversity of recreation opportunities Fossil
Creek provides and would limit access to a boating opportunity that is unique in the U.S. due to its travertine and,
in Arizona, due to its year-round navigability.

Restricting access to the Fossil Springs area eliminates a popular backcountry recreation opportunity in the wild
and scenic river corridor.

Allowing camping in the Fossil Creek corridor, including in the Fossil Springs area, increases the diversity of
available recreation opportunities.

Allowing camping may increase impacts to natural and heritage resources and result in additional trash in the
Fossil Creek corridor.

Managing entry into the Fossil Creek corridor with a reservation system or similar tool may exclude potential
visitors due to technical challenges posed by using the reservation system or financial burden of paying a fee.

Infrastructure Development
Additional infrastructure development may reduce the wild character and scenic integrity of Fossil Creek.

Additional infrastructure, such as toilets, trash facilities, improved parking, informational signage, and designated
creek access, may reduce the impacts of recreational use on corridor resources and improve visitor behavior.
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Motorized Access

Increasing motorized access to the Fossil Creek corridor from the Strawberry side would provide an opportunity
for motorized recreation in the Fossil Creek area, particularly for those from the Strawberry area who may be
unable to hike into Fossil Creek, and may decrease emergency response times for the Gila County Sheriff’s Office
and Pine-Strawberry Fire District.

Motorized use in the vicinity of Fossil Creek may increase noise, crowding, trash, invasive species, pollutants,
erosion, and siltation into the creek.

Economic and Commercial Opportunities

Limiting public use of and/or access to Fossil Creek may negatively impact local economies by reducing visitors
who may patronize local businesses.

Commercial activities (e.g. outfitters/guides or concessionaires) in the Fossil Creek corridor may increase local
economic opportunity, increase recreation opportunities, and limit impacts of recreation on corridor resources by
improving visitor behavior.

Authorizing commercial activities (e.g. outfitters/guides or concessionaires) in the Fossil Creek corridor may
detract from the wild and scenic character of the area and privilege access for those who are able to pay for
services.

Alternatives

A range of alternatives has been developed for the draft CRMP / EIS. These alternatives are the result of public
and partner engagement since 2009 and lessons learned through interim management of the river corridor. The
alternatives are described in detail in Chapter 2 of this EIS.

The alternatives consist of Alternative A (No Action), Alternative B (Enhanced Protections), Alternative C (Non-
motorized Experience), Alternative D (Motorized Use and Refugia), Alternative E (Enhanced Recreation
Opportunities with Phased Implementation), and Alternative F (Demand-based Access). A modified version of
Alternative E is the preferred alternative. Modifications are described in the Record of Decision. The action
alternatives, representing possible management scenarios that would be reflected through the CRMP, vary in the
amount of visitor use, the level of recreation facility development, and the types of access that would be
accommodated.

Components Common to Alternatives B, C, D, E, and F
The action alternatives share a number of components in common. These are:

e Establishing a comprehensive river management plan for the Fossil Creek WSR.

o Describing a final river corridor boundary.

¢ Amending the Coconino and Tonto forest plans.

e Establishing a monitoring and adaptive management plan.

e Addressing user capacity in the river corridor.

e Establishing programmatic management direction for the river corridor.

e Authorizing construction of a new FR 708 bridge across Fossil Creek adjacent to the existing bridge.

e Authorizing actions to augment the existing gabion along FR 502 between the Sally May and Purple
Mountain recreation sites.

e Authorizing restoration actions in areas impacted by unplanned disturbance.

e Recommending additions to the Fossil Springs Botanical Area.

vi
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Alternative A — No Action

Alternative A, as the “no action” alternative, serves as the basis of comparison for analyzing the environmental
impacts of implementing the action alternatives. Alternative A represents a continuation of management of Fossil
Creek and the surrounding area without a CRMP. Interim measures, such as capacity control and restoration
activities, would continue as needed.

e Visitor use would continue to be managed with a seasonal reservation system when vehicle capacity
control is needed (approximately April 1 to Oct. 1).

e The number of public vehicles possible in the river corridor would remain at 148 (approximately 740
PAQOT).

o No camping would be available when the reservation system is in effect but camping would be available
during the winter season within specified areas.

Alternative B — Enhanced Protections

Alternative B would provide a more primitive visitor experience in Fossil Creek with minimal development of
new facilities and infrastructure and a lower user capacity. Existing recreation sites, roads, and trails would be
retained but not expanded, and a minimal amount of facility and infrastructure improvements would support the
sustainability of the recreation sites and transportation infrastructure.

e Visitor use would continue to be managed with a seasonal reservation system when vehicle capacity
control is needed (approximately April 1 to Oct. 1).

e The number of public vehicles possible in the river corridor would be reduced to 112 (approximately 560
PAOT).

e No camping would be available within the permit area during the reservation system, but a limited
amount of camping would be allowed during the winter season within specified areas.

Alternative C — Non-Motorized Experience

Alternative C would emphasize a non-motorized experience where visitors explore Fossil Creek primarily by foot,
bicycle, or horse. Additional trails for hiking, bicycling, and equestrian use would be established. A lower user
capacity would support a quieter recreation experience. Trail access to the historic dam and Fossil Springs would
be eliminated to minimize the effects of human presence. Additional parking and visitor facilities would be
developed at Cactus Flat and Homestead to serve as the primary entry points into the river corridor. Outside of the
reservation system, visitors would drive into the river corridor to park in existing parking lots.

e Visitor use would continue to be managed with a seasonal reservation system when vehicle capacity
control is needed (approximately April 1 to Oct. 1).

e Some existing recreation sites would be closed.

e Additions to the non-motorized trail system would occur in Middle Fossil and on the Strawberry side.

e The number of public vehicles possible in the river corridor would be 132 (approximately 660 PAOT).

e Limited year-round camping would be available at Cactus Flat within the river corridor and at the
proposed Rim Trailhead on the east side.

Alternative D — Motorized Use and Refugia

Alternative D would expand motorized access to Middle Fossil by increasing road connectivity and providing for
scenic driving. The currently closed portion of FR 708 would be re-opened to all motor vehicles after road repairs
are completed. Trail access to Fossil Springs and the Waterfall would be eliminated in order to maximize
relatively undisturbed habitat (refugia) areas. New facility and infrastructure development would be focused on
facilitating motorized access and supporting increased use at and sustainability of recreation sites.

Vii
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e Visitor use would continue to be managed with a seasonal reservation system when vehicle capacity
control is needed (approximately April 1 to Oct. 1).

e This alternative allows maximum motor vehicle access to the corridor, allowing people to drive through
one entrance and out the other.

e Some recreation sites would be closed.
e Scenic drive-through permits would be available.

e The number of public vehicles possible in the river corridor could, over time, be increased from current
levels to a maximum of 169 (approximately 845 PAOT), including scenic drive-through vehicles.

o No camping would be available at any time.

Alternative E — Enhanced Recreation Opportunities with Phased
Implementation (Preferred Alternative)

Alternative E, with modifications, is designated as the preferred alternative because it provides the most
management flexibility in the future. Modifications are described fully in the Record of Decision. This alternative
would maximize recreation opportunities while providing for protection of the river values. Phased addition of
parking and visitor facilities could occur at Cactus Flat, Heinrich, Bridge, and Irving to support increased user
capacity. Additional trails for hiking, bicycling, and equestrian use would be constructed. The currently closed

portion of FR 708 would be re-opened to motor vehicles less than 62 inches wide, after road repairs are
completed.

e Visitor use would continue to be managed with a seasonal reservation system when vehicle capacity
control is needed (approximately April 1 to Oct. 1).

o Additional trail and infrastructure development would occur to support all existing recreation sites.
e Motorized trail permits would be available for those with vehicles less than 62 inches wide.

e The number of public vehicles possible in the river corridor could, over time, be increased from current
levels to a maximum of 270 (approximately 1,350 PAOT).

¢ Alimited amount of year-round camping would be available at designated sites.

Alternative F — Demand-based Access

Alternative F would meet anticipated demand for recreational use in Fossil Creek through 2030 in order to
prevent the need for a reservation system. Cactus Flat and Homestead would serve as the primary entry points into
the river corridor during the high-use season. A large parking area at Cactus Flat, with parking at several other
recreation sites, would exist. Like in Alternative C, emphasis would be on non-motorized use where visitors
explore much of Middle Fossil by foot, bicycle, or horse during the high-use season to prevent traffic congestion.
New trails for hiking, bicycling, and equestrian use would be constructed. During the low-use season, visitors
would be able to drive past Homestead to park in existing parking lots.

e The seasonal reservation system would be eliminated when enough parking is established to meet
demand.

e Additional trail and infrastructure development would occur to support all existing recreation sites;
however, the Fossil Springs trail would be removed.

e The number of public vehicles possible in the river corridor could, over time, be increased from current
levels to a maximum of 500 (approximately 2,500 PAOT).

e Limited year-round camping would be available at designated campsites at Homestead.

viii
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Analysis and Conclusions
Detailed environmental impact analysis is located in Chapter 3 of the EIS. Topics analyzed in detail are:

o Free flow, water quality, water quantity, riparian function, soil condition, and air quality

o Geology

o Wildlife, vegetation, and rare plants

e Fish and other aquatic species

e Heritage resources (including Western Apache and Yavapai traditional and contemporary cultural values)
e Recreation

e Socioeconomics

e Scenery

Overall, it is anticipated that implementation of the CRMP, which would include applying management direction
(desired conditions, standards, and guidelines) to activities in the WSR corridor and implementing a monitoring
and adaptive management strategy, would contribute to protection and enhancement of river values. Analysis was
primarily focused on the amount of ground disturbance possible in the WSR corridor and potential impacts of
human presence on natural and cultural resources and visitor experience. Differences in amounts of ground
disturbance among alternatives are small and measures such as recreation site and trail design and adaptive
management would reduce potential for disturbance adversely impacting corridor resources. Thus, although
ground disturbance has potential for impacts, it is not anticipated that the alternatives would degrade river values
as a result of ground disturbance.

The number of visitors differs more substantially among alternatives. The analysis indicates that alternatives with
more visitors have greater potential for impacts such as perceived crowding (potentially resulting in “creep” of
recreational use out of established recreation sites) and vegetation trampling and wildlife disturbance. However, it
is anticipated that application of management prescribed by the CRMP (e.g. recreation site design, managing the
timing and location of visitor use, and visitor education) would reduce the potential for negative impacts. Further,
the monitoring strategy (described in Chapter 6 of the CRMP) would allow for detection of potential negative
impacts and adaptive management would provide for corrective actions to be taken to ensure that river values are
not adversely impacted or degraded.
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Chapter 1. Purpose of and Need for Action

Introduction

The Forest Service has prepared this environmental impact statement (EIS) to comply with the National
Environmental Policy Act! (NEPA), the Wild and Scenic Rivers Act? (WSRA), and other Federal and State laws
and regulations. This EIS discloses the direct, indirect, and cumulative environmental impacts that would
potentially result from implementing the proposed comprehensive river management plan (CRMP) for the Fossil
Creek Wild and Scenic River and alternatives to that proposal. The CRMP is a separate document that
accompanies this EIS. The CRMP includes both programmatic management direction and site-specific actions, so
both levels of analysis are completed in this EIS.

This document is organized into four chapters and contains other additional material:

Chapter 1. Purpose of and Need for Action: This chapter describes the background of the Fossil Creek CRMP,
the purpose of and need for the project, the framework for the decision to be made, the collaboration and public
involvement that has occurred throughout the development of the project, and permits necessary to implement the
CRMP.

Chapter 2. Alternatives, Including the Proposed Action: This chapter describes in detail the proposed action
and the alternative scenarios for managing the Fossil Creek Wild and Scenic River (collectively, the alternatives).
These alternatives were developed based on key issues raised by the public and other agencies, themes that
emerged through public and partner engagement, and the unique resources and management needs of Fossil
Creek. This chapter also describes actions considered but eliminated from detailed study, and provides a summary
table of environmental consequences associated with each alternative.

Chapter 3. Affected Environment and Environmental Consequences: This chapter describes the predicted
environmental effects of implementing the proposed action or other alternatives. This analysis is organized by
resource area.

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

References: This section provides a list of literature used to inform the analysis in the EIS.
Glossary and Acronyms: This section provides a glossary of key terms and acronyms used in the EIS.
Index: The index provides a list of topics by page number.

Appendices: The appendices provide maps, more detailed information to support the analysis presented in the
EIS, and the response to comments received during the 2018-2019 comment period. The appendices are contained
in a separate document.

Additional documentation, including the complete analysis for each resource, may be found in the project record
located at the Red Rock Ranger District Office, 8379 State Route 179, Sedona, Arizona. Key project documents,
including this EIS, the draft CRMP, and all specialist reports, are available on the project website at
http://tinyurl.com/FossilCreek CRMP.

142 U.S. Code 4321, Public Law 91-190 (Jan. 1, 1970), as amended.
216 U.S. Code 1271-1278, Public Law 90-542 (Oct. 2, 1968), as amended.
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Project Overview and Background

Fossil Creek is a perennial creek in central Arizona (figures 1-1 and 1-2) and is located on National Forest System
lands managed by the Coconino and Tonto national forests. Because of its year-round water flow in an otherwise
arid region, Fossil Creek possesses a rich ecosystem and a long history of human occupation and use, and has
undergone numerous management changes in recent years.

Figure 1-1. Location of Fossil Creek in central Arizona

Human occupation and use of Fossil Creek has been ongoing since prehistoric times. There is evidence of use by
native peoples from as long as 10,000 to 12,000 years ago, and various groups of native peoples have lived in the
area over the centuries. Fossil Creek is a traditional territory for the Western Apache and Yavapai, and was critical
in maintaining cultural continuity in these groups through the period of forced relocation in the late 19" and early
20" centuries. In fact, for its important role in American Indian traditional practices and spiritual wellbeing, Fossil
Creek is separately in the process of being nominated to the National Register of Historic Places as a Traditional
Cultural Property (TCP). More recently, concurrent occupations of Fossil Creek by the indigenous Apache and
Yavapai and Anglo engineers and workers occurred in association with the Childs-Irving hydroelectric power
system, Arizona’s first such system.

The rough topography of Fossil Creek has always made Fossil Creek an isolated place, even to this day, but the
construction of the Childs-Irving hydropower system brought with it the bustle of activity. The first water rights
claim in Fossil Creek was filed in 1900, which led to the development of the hydropower system and diverted
Fossil Creek’s waters from 1909 to 2005. This system facilitated development of mines in the Prescott, Jerome,
and Humboldt areas and power delivery to Phoenix.
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Figure 1-2. Map of key locations in the Fossil Creek Wild and Scenic River corridor

Fossil Creek is said to represent one of the largest river recovery efforts in the Southwest. Federal and state
agencies and other organizations embarked on a restoration effort in 1999, a decade before Fossil Creek was
designated as a wild and scenic river. The Federal Energy Regulatory Energy Commission (FERC) authorized the
decommissioning of the Childs-Irving hydropower system, operated by Arizona Public Service (APS), in its 2004
Environmental Assessment for Surrender of License-Childs Irving Project-FERC Project No. 2069-007 and
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associated orders. Decommissioning and restoration actions began in 2004 and continued until the project’s
completion in 2010. Within that timeframe, multiple actions occurred:

e 2004: Installation of a permanent fish barrier in the Mazatzal Wilderness and removal of non-native fish.

e June 2005: Fossil Creek waters were no longer re-directed into flume, which resulted in full flows
restored to Fossil Creek. A ceremony on June 18, 2005 recognized the free-flowing waters.

e April 2009: Completion of dam lowering, which began in 2008.

e 2010: Completion of Childs-Irving power plant infrastructure removal, except at Childs and a few
remnants along the corridor, including foundations at Irving and segments of the flume.

e 2010: The Flume Road, an administrative road driven by APS and the Forest Service, was
decommissioned and narrowed, as part of APS decommissioning efforts. This included the removal of
multiple side drainage crossings, including a trestle bridge, and converting the route to a non-motorized
trail.

e 2010: By 2010, Stehr Lake was completely dry and re-shaped, with its dam removed by 2010. Previously,
in 2006, salvaged razorback suckers were relocated to the Verde River followed by piscicide application
in Stehr Lake to exterminate the non-native fish that threatened Fossil Creek.

Restoration actions continued after decommissioning of the Childs-Irving system. After non-native fish were
discovered above the permanent barrier, a temporary fish barrier was installed in 2011 upstream of the permanent
barrier. Repairs to the permanent fish barrier were completed in two stages in 2012. Throughout this time,
piscicide treatments were used to eliminate the non-native fish. The temporary barrier was removed in May 2013
after repair of the permanent barrier. Additionally, restoration of sensitive areas impacted by parking and
recreational use in the riparian area have occurred since 2011.

These restoration actions elevated Fossil Creek’s ability to be designated as a Wild and Scenic River in 2009 and
enhanced its attractiveness to recreationists. Fossil Creek provides opportunities for a variety of recreational
activities, particularly in Middle Fossil® where visitors are able to easily access the creek from adjacent parking
lots. Recreational activities include swimming, hiking, backpacking, kayaking and pack rafting, wildlife viewing,
bird watching, photography, picnicking, and learning about natural and cultural resources. Opportunities for
fishing and hunting also exist.

Within the Fossil Creek corridor, designated wilderness areas are accessible to those seeking a more primitive
experience. Northeast of the recreational segment is the Fossil Springs Wilderness, which overlaps with the Fossil
Springs wild segment, and southwest of the recreational segment is the Mazatzal Wilderness, which overlaps with
the Mazatzal wild segment. The most common access into the Mazatzal Wilderness is via the Mazatzal recreation
site, but visitor use of this wilderness is fairly light. Most visitors access the Fossil Springs Wilderness via the
Fossil Springs (Bob Bear) Trail. It is also possible to access the Fossil Springs Wilderness via the Mail Trail.

Visitor use studies over the past decade have attempted to document participation in recreational activities.
Sightseeing was noted as the primary activity, followed by walking, swimming, hiking, wading, and watching
wildlife, amongst others, according to a multi-year visitor survey by Northern Arizona University (NAU) in 2007.
Following the NAU study, the Forest Service collected information on recreational use from 2009-2013, with the
most popular activities during the high-use season being swimming, camping, and hiking.

Visitor use increased dramatically after restoration of full flows. Social media and television and magazine articles
encouraged visitors to seek out this unique Arizona environment, likely resulting in escalated use. Further, rapid
population growth in Arizona likely contributed to increasing visitation. Demand for access during the summer
season increased from an estimated 20,000 visitors in 2006 to 130,000 in 2015. As visitation to Fossil Creek first

3 “Middle Fossil” consists of the reach of Fossil Creek between the Mazatzal recreation site upstream to 1/4-mile above the
Waterfall at the end of the Lewis (Waterfall) Trail.
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began to increase, recreational use was generally unmanaged in that access to the river corridor was unrestricted
and few amenities such as toilets or designated parking areas were present.* In particular, visitation demand on
holidays and weekends began to overwhelm the entrances, far exceed available parking, and create gridlock on
the narrow FR 708. On the July 4 holiday weekend in 2015, for example, approximately 1,000 people were in the
river corridor per day and almost 3,000 people were turned away at the entrance barricade over a three-day period.

Additionally, impacts to natural, cultural, and social values resulted from uncontrolled dispersed camping,
creation of unplanned trails, excessive littering, and human and pet waste near the creek. The amount of area in
the river corridor denuded by camping, unplanned trails, and vehicle parking increased from 2002 to 2011 (Rotert
2014). These impacts necessitated implementation of measures to manage visitor use and protect river values
prior to the CRMP’s completion. Measures included visitor capacity management, gates, delineated parking areas,
improved signage, armored creek access, stabilization and rehabilitation of impacted areas, and targeted
restrictions, such as of camping in certain areas, to reduce soil and vegetation disturbance. Additionally, a parking
permit reservation system was implemented in 2016. The reservation system established a daily capacity of 148
vehicles (approximately 740 people) per day between April 1 and October 1 within the permit area. Monitoring
indicated a decrease in denuded area beginning in 2012 (Rotert 2014).

In 2011, a four-mile portion of FR 708 between the Lewis (Waterfall) Trailhead and Strawberry was closed to
public motor vehicle use because of safety concerns caused by rock falls and landslides presenting a hazard and
damaging the road. This closure eliminated direct public access to Fossil Creek from the town of Strawberry.
Prior to the partial FR 708 closure, recreational motor vehicle use on FR 708 between Strawberry and Fossil
Creek was fairly common, although similar rock falls and landslides forced closure of the road in the past
(Sergent, Hauskins, & Beckwith 1988).

Fossil Creek is remote and only accessible by primitive roads. On the Coconino National Forest, the Fossil Creek
area is approximately 22 miles from the town of Camp Verde and accessed from State Route 260 and then FR
708. The 14-mile FR 708 is a rough dirt road. On the Tonto National Forest, Fossil Creek is either accessed by
hiking four miles from the Bob Bear (Fossil Springs) Trailhead off of FR 708 five miles west of the town of
Strawberry or by a 45-mile drive via state routes 87 and 260 and FR 708 (figure 1-3). Though FR 708 passes
through the Fossil Creek WSR corridor connecting the Camp Verde side to the Strawberry side, the four-mile
section of road closed since 2011 prevents through traffic. Many Fossil Creek visitors come from the Phoenix
metropolitan area, which is approximately 2.5 hours from Fossil Creek by road.

4 The field of recreation ecology (e.g. Marion 2016; Marion et al. 2016) suggests that the impacts of recreational use can be
mitigated through careful management and the provision of recreation infrastructure; therefore, high recreational use in a
relatively unmanaged setting has greater potential to result in greater impacts to natural, cultural, and social values.
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Figure 1-3. Access to Fossil Creek Wild and Scenic River

In September 2016, the Western Rivers Conservancy conveyed a 19-acre private land parcel within Fossil Creek’s
recreational segment, referred to as Heinrich, to the Forest Service in September 2016. Acquisition of this parcel
resulted in contiguous federally managed land in the river corridor, ensuring the Forest Service’s ability to manage
the entire river corridor under the CRMP and providing additional management opportunities.

In recognition of Fossil Creek’s unique characteristics, Congress designated® approximately 16.8 miles of Fossil
Creek as a wild and scenic river in 2009. See chapters 1 and 2 of the CRMP additional detail on project
background, a description of the boundaries of the wild and scenic river corridor, and information about Fossil
Creek’s river values.

WSRA requires the U.S. Forest Service, Fossil Creek’s administering agency, to develop a CRMP for Fossil
Creek. The overall purpose of the CRMP is to ensure protection and enhancement of Fossil Creek’s river values
(defined as its free-flowing condition, water quality, and outstandingly remarkable values (ORVs)—recreation,
geology, biological characteristics, and Western Apache and Yavapai traditional and contemporary cultural
values). The plan must address resource protection and the development of lands and facilities, establish user

® Public Law 111-11, March 30, 2009; 123 Stat.1147, §5001.
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capacities, and develop other management direction and practices necessary to achieve the purposes of WSRA
(83(d)(2)). As such, the CRMP contains the following sections:

Chapter 1. Description of river setting: Describes Fossil Creek’s history, the boundaries and
classification of the wild and scenic river corridor, and the regulatory and planning context of the CRMP.

Chapter 2. River corridor resources: Provides detailed descriptions of Fossil Creek’s river values,
including their baseline and existing conditions, and summarizes other resource conditions.

Chapter 3. Management direction: Provides the desired conditions, standards, guidelines, and
objectives for management of Fossil Creek.

Chapter 4. Visitor use and user capacity: Describes the existing and future kinds and amounts of public
use in Fossil Creek and existing facilities and infrastructure, and estimates the maximum kinds and
amounts of use Fossil Creek can sustain without degrading river values.

Chapter 5. Implementation of management actions: Describes management actions that may be
implemented in and around the Fossil Creek corridor based on the analysis in this EIS, including any
phased implementation.

Chapter 6. Monitoring and Adaptive Management: Describes monitoring that would be conducted in
the Fossil Creek corridor to ensure protection and enhancement of the river values and adaptive
management actions that could be taken to prevent river value degradation.

The Coconino National Forest has been leading development of the CRMP.® Development of the CRMP began in
2009 and has involved a substantial amount of public involvement (described in detail later in this chapter). While
development of the plan has been underway, the Forest Service has implemented a series of interim management
measures to protect Fossil Creek’s river values. These have included recreation site improvements, visitor
capacity management, and restoration actions.

Purpose of and Need for Action

The purpose of this project is to prepare a Comprehensive River Management Plan for the Fossil Creek Wild and
Scenic River to meet the requirements of Section 3(d)(1) of the Wild and Scenic Rivers Act (WSRA). To meet
these requirements, there is a need to develop management direction to provide for the protection and
enhancement of Fossil Creek’s river values for the benefit and enjoyment of present and future generations. In
accordance with WSRA Section 3(d), “the plan shall address resource protection, development of lands and
facilities, user capacities, and other management practices necessary or desirable to achieve the purposes of this
Act.” There is a need to amend the Land and Resource Management Plan for the Coconino National Forest
(USDA 2018) and the Land and Resource Management Plan for the Tonto National Forest (USDA 19854, as
amended and under revision) to incorporate the management direction provided by the CRMP and modify the
boundaries of the Fossil Springs Botanical Area. Currently, neither plan has sufficient guidance that would protect
river values, and the Botanical Area is described inconsistently between the two forest plans.

Following removal of a dam and restoration of full water flows to Fossil Creek in 2005, public use of the river
corridor has increased substantially. Recreational use during the summer season grew from an estimated 20,000
visitors in 2006 (Rotert 2013) to approximately 86,000 visitors in 2015 (DeSutter 2015). That same year, over
43,000 additional visitors were turned away because of lack of parking space in the corridor. Recreational use in
Fossil Creek after restoration of full flows was essentially unconstrained, and although capacity management and
some facilities have been expanded in recent years the amenities present in Fossil Creek remain limited in their
ability to accommodate recreational demands and protect river values. Impacts to water quality, vegetation,
wildlife, and heritage resources have been observed in recent years as a result of this unconstrained recreation. An

& Authority and management responsibility for the Fossil Creek Wild & Scenic River, including lands on the Tonto National
Forest, was delegated to the Coconino National Forest Supervisor via letter dated June 3, 2013.
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interim management permit system was implemented in 2016, which limited the number of vehicles accessing the
corridor per day during the seasons of highest use. There is a need for a long-term management plan and site-
specific actions that protect river values and other biological, physical and social resources while managing
recreational access, use, and amenities at levels that strive to meet demand but are consistent with the protection
of river values.

Decision Framework

The forest supervisors for the Coconino and Tonto national forests are the Responsible Officials for this project.
The Responsible Officials’ decision will:

e Finalize Fossil Creek’s ORVS;
o Establish a final boundary for the wild and scenic river corridor;

o Establish the programmatic management direction (desired conditions, standards, guidelines, and
objectives) that will guide future management of Fossil Creek and amend the Coconino and Tonto forest
plans to incorporate this direction;

o Establish a monitoring and adaptive management program;
e Establish a numerical user capacity for the wild and scenic river corridor; and

e Establish which alternative (or combination of alternative components, if a combination can be made
without resulting in effects outside of the scope of those disclosed in this EIS), including site-specific
actions and any associated resource protection measures, will be incorporated into the CRMP.

The Responsible Officials’ decision will be based on compliance with law, regulation, and policy; consultation
with cooperating and regulatory agencies and interested tribes; review of public input received throughout the
planning process; review of the environmental consequences disclosed in this EIS and associated documentation;
and the outcome of any administrative review process.’

Forest Plan Consistency

This project was reviewed for consistency with the Coconino and Tonto forest plans, and the following plan
amendments were determined to be necessary.

The Land and Resource Management Plan (LRMP) for the Coconino National Forest (USDA 2018) would be
amended to:

o Decrease the area of the Fossil Creek Designated Wild and Scenic River Special Area by four acres at
T21N, R7E, E 1/2 Section 21 in order to comply with the requirements of Section 3(b) of the Wild and
Scenic Rivers Act, which states, “boundaries shall include an average of not more than 320 acres of land
per mile....”

¢ Include the management direction provided in Chapter 3 of the Fossil Creek CRMP. This management
direction would apply to the 2,892 acres within the Fossil Creek Designated Wild and Scenic River
Special Area on the Coconino National Forest.

e Recommend an 11.6-acre addition to the Designated Fossil Springs Botanical Area in order to better
incorporate the diverse vegetation community in the vicinity of Fossil Springs.

The LRMP for the Tonto National Forest (USDA 1985a) would be amended to:

o Establish Management Area 4G, Payson Ranger District Fossil Creek Wild and Scenic River Management
Area. This area would encompass approximately 2,233 acres and consist of the Wild and Scenic River

" This decision is subject to the project-level pre-decisional administrative review process set forth at 36 CFR 218, subparts A
and B. Additionally, the plan amendments are subject to the pre-decisional administrative review process set forth at 36 CFR
219, subparts A and B.
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Corridor established by Congress and modified by the CRMP to include a spring in the vicinity of Forest
Road 708. Establishing this new Management Area would reduce the area of Management Area 4E
(Proposed Fossil Springs Natural Area on page 137) by approximately 132 acres Management Area 4F
(Payson Ranger District General Management Area on replacement page 138) by approximately 592
acres. Where overlap between Management Area 4G (Payson Ranger District Fossil Creek Wild and
Scenic River) and Management Area 4A (Mazatzal Wilderness) occurs, the more restrictive plan direction
prevails.

o Incorporate (by reference) the management direction provided in Chapter 3 of the Fossil Creek CRMP.
This management direction would apply to the Fossil Creek Wild and Scenic River Management Area
mentioned above.

e Recommend designation of 9.4 acres of the Fossil Springs Botanical Area adjacent to and part of the
Fossil Springs Botanical Area on the Coconino National Forest within the Fossil Creek Wild and Scenic
River corridor.

The forest plan amendments would be completed pursuant to the 2012 Planning Rule at 36 CFR 219.13.
Appendix E details compliance with these requirements.

Collaboration and Public Involvement

Collaboration with interested publics, agencies, tribes, and other organizations has been critical to shaping the
planning process and alternatives analyzed in this EIS. Collaboration and public involvement have occurred
consistently throughout the development of the Fossil Creek CRMP through informal and formal opportunities.
Informal opportunities have consisted of Fossil Creek stakeholder and Working Group meetings, field trips,
contacts with visitors in Fossil Creek, and feedback provided to the Forest Service. Formal opportunities have
consisted of public meetings, workshops, assessments, and comment periods. The following is an overview of
these formal opportunities.

2010: “Rapid assessments” were conducted to engage with people recreating in Fossil Creek and a series
of public workshops were held in Phoenix, Payson, and Flagstaff to discuss river values, desired
conditions, the level of development desired, how to protect natural and cultural resources, education and
information needs, and partnering opportunities.

2011: Scoping news releases were sent to media outlets in northern and central Arizona on March 27,
2011 and March 29, 2011 and the initial proposed action was made available on the Coconino and Tonto
National Forest websites for a 30-day review and comment period. Open houses were held in Payson,
Flagstaff, Camp Verde, and Phoenix. In response, the Forest Service received 340 comment letters, of
which 62 were unique and one was a form letter generating 278 responses. Later in the year, additional
design workshops were held in Payson, Phoenix, and Flagstaff.

2013: Seven management concepts were developed in collaboration with the Forest Service Region 3
Regional Office and scoped for public feedback. Open houses were held in Camp Verde and the Pine-
Strawberry-Payson area.

2014: Based on public and internal feedback, and incorporating elements of previous alternatives and
concepts, the Forest Service developed three new alternatives. These alternatives were scoped via targeted
stakeholder engagement.

2015-2017: Based on public and internal feedback, and building on the alternatives developed in 2014,
the Forest Service continued to update and expand the range of alternatives. The Forest Service re-scoped
its proposed action and other alternative concepts on Nov. 29, 2016 with a Notice of Intent (NOI) in the
Federal Register to elevate environmental analysis from an environmental assessment to an EIS. In
response to the 59-day comment period, the Forest Service received 305 comment letters, of which
approximately 265 were unigque and the others included a form letter generating 40 responses. Public open
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houses in Payson and Camp Verde and other opportunities for engagement, including a telephone “town
hall” and stakeholder meeting in Phoenix, accompanied the comment period.

2018-2019: An additional alternative was developed based on further consideration of issues identified
from public comments and agency input to expand the range of alternatives considered in the analysis.
This alternative, plus the alternatives finalized based on feedback received during the 2016-2017 scoping
period, were analyzed in the draft EIS (DEIS). Notice of availability of the draft CRMP and DEIS
published in the Federal Register, Arizona Daily Sun, and Arizona Capitol Times on November 30, 2018.
This initiated a comment period that began on December 1, 2018 and closed on April 4, 2019, resulting in
a total comment period length of 125 days. The comment period was originally 90 days but was extended
by 35 days, a period of time commensurate with the lapse in federal appropriations that occurred during
the comment period. Notification of the comment period was provided to approximately 15,000 entities.
The Forest Service received approximately 225 unique comment letters and 2,000 form letters. Public
meetings were held in Pine, Camp Verde, Flagstaff, and Phoenix. Full analysis of comments can be found
in Appendix G of this FEIS.

Chapter 4 of this EIS lists specific agencies consulted throughout development of the CRMP and summarizes
government-to-government consultation with interested tribes. Arizona Game and Fish Department is a
cooperating agency in this project.

The following themes emerged from comments received during comment periods prior to 2016. These earlier
comment opportunities took place before implementation of the reservation system in 2016, so they reflect
observations of pre-reservation system visitation levels and patterns.

5. Recreation opportunities and resource/traditional use impacts: Most commenters supported providing
a full range of recreation opportunities, such as swimming, kayaking, hiking, camping, biking, motorized
access, and horseback riding. However, a majority of commenters stated the impacts associated with
recreation use at the time were not acceptable or sustainable, particularly to the river and fisheries
resource. The Yavapai and Western Apache tribes have indicated that unmanaged recreation use impacts
traditional and contemporary cultural sites and practices.

Regarding visitor capacity, many commenters stated the Fossil Creek area was receiving too many daily
visitors and recommended limiting the number of cars and people. Others did not want limitations that
would reduce access to the area, specifically to the Childs recreation area on the Verde River (south on
Forest Road 502 outside of the Fossil Creek Wild and Scenic River Corridor) and the community of
Strawberry. Most commenters supported access for administrative uses, fire and emergency response, and
search and rescue. Most commenters also supported access for people with disabilities.

6. Level of recreation development: Some commenters were supportive of improving existing and
providing additional developed facilities, such as paved parking, trailheads, restrooms, interpretation
kiosks, trash receptacles, hosts or site-stewards, helispots, picnic and shade shelters, and education
programs. Other commenters preferred that development be limited or decreased to maintain a more
primitive experience. Several commenters wanted implementation, including phases of development, to
be clearly identified and described.

7. Public health and safety: Prior to the 2016 seasonal reservation system, visitors could access the WSR
corridor from Highway 260 after hours and on days when Forest Service personnel were not present. This
resulted in unmanaged parking and blocked access as visitors parked haphazardly in undesignated spots
along the roadway. Due to blocked roads, critical personnel and visitors could be prevented from entering
or exiting the corridor in the event of an emergency. Local government agencies, including Gila County,
indicated a need to improve public preparedness, particularly for those visitors who access the WSR
corridor from Strawberry and hike to Fossil Springs. Over time, the numbers of search and rescue
operations increased as visitation to Fossil Creek increased.

10
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8. Recreation use fees: Some commenters expressed concern that charging a fee to access Fossil Creek
would prohibit some groups from enjoying the area. Other commenters suggested that a “reasonable fee”
was appropriate, especially if it supported protection of the area. Comments were mixed in terms of how
recreation fees and overall recreation use would benefit or impact local communities.

The above themes informed the range of management alternatives and activities included in the alternative
concepts released for comment in late 2016. Issues raised in comments on the alternative concepts were used to
finalize the alternatives and inform the effects analysis in this EIS. These issues are described in the next section.
Many of the comment letters expressed support for the reservation system implemented in 2016.

Key Issues for Analysis

Issues serve to identify effects or unintended consequences that may occur from the proposed action and
alternatives, giving opportunities during the analysis to reduce adverse effects and compare trade-offs for the
decision maker and public to understand. Issues raised during scoping are critical in developing alternatives to the
proposed action and informing the effects analysis, but issues may arise at any time during the planning phase of a
project. Issues are framed as cause-effect relationships brought about by implementing elements of the project.
The following key issues raised in comment letters received in response to the NOI form the basis for
modifications of the preliminary alternatives and will help frame the effects analysis in Chapter 3 of this EIS. A
crosswalk between the alternatives and key issues is provided in Chapter 2 in table 2-1.

Recreation Use and Visitor Capacities

Recreational use in Fossil Creek may disturb wildlife and fish, damage streamside vegetation, impact travertine
deposition and existing travertine structures, increase soil erosion, reduce water quality, damage archeological
sites, and compromise contemporary tribal values.

Noise and crowding from high levels of recreational use in Fossil Creek may negatively impact recreation
experience.

Recreation Management

Restricting swimming, particularly at the Waterfall, may negatively impact the diversity of recreation
opportunities Fossil Creek provides and the recreation experience of its visitors by limiting the primary reason
many visitors go to Fossil Creek.

Restricting boating (kayaking, packrafting) may negatively impact the diversity of recreation opportunities Fossil
Creek provides and would limit access to a boating opportunity that is unique in the U.S. due to its travertine and,
in Arizona, due to its year-round navigability.

Restricting access to the Fossil Springs area eliminates a popular backcountry recreation opportunity in the wild
and scenic river corridor.

Allowing camping in the Fossil Creek corridor, including in the Fossil Springs area, increases the diversity of
available recreation opportunities.

Allowing camping may increase impacts to natural and heritage resources and result in additional trash in the
Fossil Creek corridor.

Managing entry into the Fossil Creek corridor with a reservation system or similar tool may exclude potential
visitors due to technical challenges posed by using the reservation system or financial burden of paying a fee.

Infrastructure Development
Additional infrastructure development may reduce the wild character and scenic integrity of Fossil Creek.
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Additional infrastructure, such as toilets, trash facilities, improved parking, informational signage, and designated
creek access, may reduce the impacts of recreational use on corridor resources and improve visitor behavior.

Motorized Access

Increasing motorized access to the Fossil Creek corridor from the Strawberry side would provide an opportunity
for motorized recreation in the Fossil Creek area, particularly for those from the Strawberry area who may be
unable to hike into Fossil Creek, and may decrease emergency response times for the Gila County Sheriff’s Office
and Pine-Strawberry Fire District.

Motorized use in the vicinity of Fossil Creek may increase noise, crowding, trash, invasive species, pollutants,
erosion, and siltation into the creek.

Economic and Commercial Opportunities

Limiting public use of and/or access to Fossil Creek may negatively impact local economies by reducing visitors
who may patronize local businesses.

Commercial activities (e.g. outfitters/guides or concessionaires) in the Fossil Creek corridor may increase local
economic opportunity, increase recreation opportunities, and limit impacts of recreation on corridor resources by
improving visitor behavior.

Authorizing commercial activities (e.g. outfitters/guides or concessionaires) in the Fossil Creek corridor may
detract from the wild and scenic character of the area and privilege access for those who are able to pay for
Services.

CRMP and EIS Changes from Draft to Final

Updates have been made to the CRMP and EIS between draft and final versions of the documents. These changes
improve the clarity and readability of the documents and update content in response to comments. The following
is a summary of changes made to the CRMP and EIS between draft and final versions.

CRMP

o Edits for clarity were made throughout.

o Clarification was added to chapters 1, 3, and 6 that the CRMP is intended to be adaptable in the face of
changing conditions, needs, and scientific knowledge.

o Additional discussion of risks posed by groundwater pumping was added to Chapter 2, and additional
management direction related to groundwater protection was included in Chapter 3.

e The discussion of the connection between the recreation ORV and the condition of the other river values
in Chapter 2 was strengthened.

e Management direction to reduce potential effects of a permit system on underserved communities was
added to Chapter 3.

e Management direction to support continued access for maintenance and repair of existing utilities was
added to Chapter 3.

e Information better describing the purpose and management intent of the Fossil Springs Botanical Area
was added to Chapter 3.

e Alist of potential management actions suggested by commenters was added to Chapter 5.

o Clarification that separate research related to the river values is encouraged was added to Chapter 6.
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o Clarification that adaptive management actions listed for hard thresholds may be used if a soft threshold is
reached if doing so is determined to be the best option for addressing the adverse effects was added to
Chapter 6.

o Resource protection measures for wildlife and vegetation in Appendix A of the CRMP were updated to
more clearly describe Fossil springsnail protections, and resource protection measures for heritage
resources were added.

EIS

o Edits for clarity were made throughout.

e Anerror in the acreage of Tonto National Forest lands affected by the forest plan amendment was
corrected.

o Information underlying the cost estimates in Chapter 2, including those related to repair of FR 708, was
expanded.

¢ An alternative considered but eliminated from detailed study that would include no additional
development of infrastructure was added to Chapter 2.

e The discussion of geologic hazards along FR 708 in Chapter 3 was expanded.
e The analysis of the potential effects of scenic driving in Chapter 3 was expanded.

e The analysis of the potential effects of noise on recreation experience and wildlife in Chapter 3 was
expanded.

e The heritage resource analysis in Chapter 3 was updated with additional site descriptions and mitigations.
e The recreation analysis in Chapter 3 was updated to more clearly describe potential effects.
e The socioeconomic analysis in Chapter 3 was expanded to more clearly address public safety.

e The discussion of the connection between the recreation ORV and the condition of the other river values
in Chapter 3 was expanded.

Permits Necessary to Implement the CRMP

The following permits would be necessary to implement certain actions proposed in the CRMP. The need for
other permits not listed here should be verified prior to implementation of specific actions.

Section 404 of the Clean Water Act (CWA\) establishes a program to regulate the discharge of dredged or fill
material into waters of the United States, including wetlands. Activities in waters of the United States regulated
under this program include fill for development, water resource projects (such as dams and levees), infrastructure
development (such as highways and airports) and mining projects. Section 404 requires a permit before dredged
or fill material may be discharged into waters of the United States. An example of projects that may occur within
the Fossil Creek WSR corridor requiring a 404 permit would be the construction of new bridges or repair of the
existing gabion structure.

Any construction activities that disturb one or more acres of land would need to be permitted under the Arizona
Pollutant Discharge Elimination System (AZPDES) Construction Activity General Permit for Stormwater.
AZPDES permits are issued by the Arizona Department of Environmental Quality (see
http://www.azdeq.gov/node/524) and would entail development and implementation of a stormwater pollution
prevention plan (SWPP) consistent with ADEQ requirements. An example of a construction activity that may
need to be permitted under the AZPDES program would be the construction of new parking areas that are an acre
or more in size.

Development of a parking lot within the U.S. Department of Energy’s Western Area Power Administration
(WAPA) transmission line easement (Alternative F) would require a license agreement. This license agreement
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would describe the proposed use of the WAPA right of way, set forth the responsibilities of the parties to the
agreement, and document WAPA’s concurrence in the use of the right of way.
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Chapter 2. Alternatives

This chapter describes the alternatives considered for the Fossil Creek Wild and Scenic River (WSR)
Comprehensive River Management Plan (CRMP). It first summarizes the process used to develop the alternatives.
Next it presents the alternatives in comparative form, highlighting the differences between the components of
each alternative. Then it summarizes environmental effects by alternative. Finally, it summarizes alternatives
considered but eliminated from detailed study.

Alternative Development Process

Development of the CRMP began in 2009 after designation of Fossil Creek as a wild and scenic river. The
planning process has evolved through numerous sets of alternatives and has been informed by multiple
opportunities for stakeholders, partners, and the public to comment through meetings, workshops, and formal
comment periods (as described in more detail in Chapter 1). The following is a general timeline of the CRMP
planning history, including summaries of past versions of alternatives and management concepts. The final
alternatives considered in this EIS are the outcome of this process; these final alternatives are described in detail
in the “Components of Alternatives Considered in Detail” section below.

2009: Initial visioning for CRMP development was conducted with the Forest Service planning team and
stakeholder group.

2010: Public workshops were held to design future management scenarios and define river values. An initial
group of alternative concepts was developed but not specifically scoped. These concepts consisted of:

e Highly accessible: Maximum visitation and high encounter levels; increased development. Concerns
were expressed about impacts to resources and recreation experience.

e Moderate access: Visitor numbers limited by available designated parking and entry gate/shuttle system;
fewer encounters; increased development; “compromise between some development and resource
protection.”

e Limited access: Few visitors; few encounters; minimal facilities; focus on resource protection and
primitive recreational opportunities.

2011: Two alternatives were publicly scoped for 30 days and with several open houses. Additional public design
workshops were held later in the year. These alternatives consisted of:

e Proposed action: Protect or enhance outstandingly remarkable values (ORVs) primarily by managing
recreation impacts. Manage these impacts by controlling access, implementing limits on the number of
users at one time, placing seasonal limits on the type of recreational opportunities available in the
corridor, and developing and hardening specifically identified recreation sites. Day use only in summer
and access via shuttle system; winter access via private vehicles. “Guess” at capacity under shuttle system
of 500-1,200 people per day.

o Stakeholder alternative: Alternative proposed by group of conservation-oriented stakeholders. Focus on
enhancement of natural resource ORVs by limiting the number of people and focusing use in certain
areas. Some facility development or enhancement. Estimated limit of 300 persons at one time (PAOT).

2012: Further alternative development was completed based on comments received during the first round of
scoping. Specifically, the shuttle system was removed from detailed consideration due to internal and external
concerns expressed about the feasibility and economic sustainability of a shuttle system into the Fossil Creek
corridor.

Early 2013: Forest leadership approved four action alternatives and a no action, but these were not scoped. These
alternatives consisted of:
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e No Action: Continuation of current management; no development of a CRMP.

e Alternative 1: Would highlight the day use recreational experience and maximize the number of visitors
with a high level of management and infrastructure. Permit would be required for use. Capacity = 2,072
PAOT.

o Alternative 2: Would highlight camping opportunities in several developed sites with facilities. FR 708
would be converted to motorized trail open to vehicles <60” wide from Irving to Fossil Springs Trailhead.
Development of facilities and infrastructure would protect ORVs. Permit would be required for use.
Capacity = 788 PAQOT.

e Alternative 3: Would respond to tribal concerns related to camping by prohibiting camping in the most
heavily used portion of the corridor. Motor vehicle access would be reduced, with FR 708 closed from the
Waterfall Trailhead to the Fossil Springs Trailhead. Facilities and infrastructure would be less obvious on
the landscape, with a greater emphasis on visitor self-reliance. Permit would be required for use. Capacity
=472 PAOT.

o Alternative 4: Would highlight the unique natural values of Fossil Creek. Protection and enhancement of
the ORVs and management of natural resources would occur with minimal human interaction. Emphasis
on research opportunity. Public access would be very limited and provide opportunity for a nature-based
or reflective experience in a primitive surrounding. Public facilities and management would not be
obvious. Limited motor vehicle access. Permit would be required for use. Capacity = 80 PAOT.

Later in 2013, seven management concepts were developed with the Region 3 Regional Office and scoped for
public feedback, along with open houses. These concepts consisted of:

e Concept A (a place of beauty and enjoyment): Visitors would enjoy day use recreational offerings while
protecting the resources that make Fossil Creek special. Recreation would be focused at a hub (Irving),
with minimal use/impacts outside of the hub.

e Concept B (foot, hoof, or bike): Visitors would enjoy a hon-motorized experience by exploring Fossil
Creek’s recreation sites by foot, bike, or horse. Family-oriented hiking and biking opportunities would be
encouraged, in addition to equestrian use and long hiking or backpacking opportunities.

e Concept C (land ethic institute): Fossil Creek would be a working research center, with a focus on
better understanding, protecting, and enhancing the resources within the Fossil Creek area. Public access
would be limited and focused on internships, camps, assistance in research projects, and tours. Annual
program of work would be developed collaboratively by the FS, researchers, tribes, and other partners.

e Concept D (living learning laboratory): Visitors would discover and learn first-hand about the natural
processes and cultural features that make Fossil Creek special. Variety of themed “learning labs”
throughout the corridor would be offered. Transportation between labs would be by bicycle or shuttle.

e Concept E (scenic driving for pleasure): Visitors would engage in driving for pleasure with a motorized
visit through Fossil Creek via OHV with limited stops and facilities. The number of visitors and guided
tours into the area would be managed to reduce impacts to natural resources, ease potential traffic
congestion, and provide a semi-primitive recreational experience.

e Concept F (refugia): Visitors would learn about the birds, wildlife, and aquatic species that make Fossil
Creek special. The reach of Fossil Creek between the waterfall and Fossil Springs would be closed.
Facilities would generally be limited.

e Concept G (tribal cultures): Visitors would learn about the tribal culture and history that make Fossil
Creek special, with shared stewardship of the area with the Yavapai-Apache Nation. The Fossil Springs
area would be closed. Facilities would generally be limited.

2014: Based on public and internal feedback, and incorporating elements of previous alternatives and concepts,
the FS developed three new alternatives. These alternatives were not formally scoped, but were refined through
targeted stakeholder outreach. These alternatives consisted of:
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Alternative A (retention of current character): Would be similar to the management configuration at
the time; incorporates much of the stakeholder proposal. Most existing recreation sites and facilities
would be retained. Permit would be required for use. Capacity = 308 PAOT.

Alternative B (non-motorized experience): Would provide for exploration of the corridor primarily by
foot, horse and bicycle. Non-motorized recreation activities in a semi-primitive setting would be
encouraged. Long distance backpacking and equestrian opportunities would be emphasized. Would
reduce the number of developed recreation sites, close much of FR 708 in the WSR corridor to motorized
traffic, and add several new trails. Permit would be required for use. Capacity = 324 PAOT.

Alternative C (motorized use and refugia): Would allow maximum access to the corridor by motorized
vehicles, concentrate use at the most sustainable locations, and preserve portions of the corridor in their
natural state. This alternative would provide the option of driving for pleasure (no extended stopping
within the corridor). The closed portion of FR 708 would opened to public use pending funding for
completion of capital and safety improvements. People would be concentrated primarily at three of the
most naturally protected sites: Bridge, Irving, and Sally May. The Fossil Springs Trail from the rim to
Mail Trail would be closed and restored. Permit would be required for use. Capacity = 572 PAOT.

2015-2016: Based on public and internal feedback, and building on the alternatives released in 2014, the FS
continued to update the alternatives and expanded the range of alternatives by developing a fourth action
alternative focused on river value protection while increasing recreation opportunity with a phased
implementation approach. National Environmental Policy Act (NEPA) analysis of the CRMP was elevated from
an EAto an EIS. The alternatives were released for scoping in late 2016 for a 59-day comment period. Several
public open houses and other opportunities for engagement accompanied the comment period. These alternatives
consisted of:

Alternative A (no action): Current management would continue. A CRMP would not guide management
of the Fossil Creek WSR. Visitor use would continue to be managed via a seasonal reservation system
effective when vehicle capacity control is needed (during the high-use season, approximately April 1 to
Oct. 1). Parking capacity would remain at approximately 154 vehicles and 780 PAOT, including
administrative use. No camping would be allowed within the permit area during the high-use season but
would be allowed during the winter season within specified areas. Additional measures may continue to
be needed to address resource or capacity management issues that arise.

Alternative B (enhanced protections): The CRMP would retain a full range of recreation opportunities,
the current motorized and non-motorized access and the current distribution of recreation sites and non-
motorized trails. Additional development would be minimal. A limited amount of camping would be
allowed at designated sites. The capacity in this alternative would be reduced to approximately 610
PAQT, including administrative use.

Alternative C (non-motorized experience): The CRMP would emphasize a non-motorized experience
where visitors explore Fossil Creek primarily by foot, by bicycle, or by horse. Some recreation sites
would be closed. Some non-motorized trail system modifications would occur. No camping would be
allowed within the WSR corridor, but a limited amount of camping would be allowed at a new trailhead
established on the rim on the Strawberry side of the WSR corridor. The capacity in this alternative would
be approximately 690 PAQT, including administrative use.

Alternative D (motorized experience and refugia): The CRMP would provide for motorized use and
refugia. This alternative would increase motor vehicle access to the corridor while minimizing recreation
infrastructure and use of and connectivity between designated recreation sites. Some recreation sites
would be closed, and a minimal non-motorized trail system would be maintained. This alternative would
include scenic drive-through permits. No camping would be allowed. Initially, capacity would reflect
current management. Over time and if appropriate, capacity would increase to a maximum of
approximately 930 PAOT (including administrative use), with a portion of this total reflecting a scenic
drive-through component.
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e Alternative E (long-term adaptive management; proposed action): Alternative E was designated as
the proposed action because it would include the most flexibility to increase capacity and recreation
infrastructure in the future. The CRMP in this alternative would maximize recreation opportunities while
providing protection for sensitive river and tribal values. Initially, capacity would reflect current
management. Over time and if appropriate, capacity would increase to a maximum of approximately
1,705 PAOT (including administrative use). A portion of the maximum capacity includes a motorized trail
use component. A limited amount of camping would be allowed at designated sites.

2017-2018: The four action alternatives were further refined based on public and internal feedback and an
additional alternative was developed to respond to concerns about impacts a reservation system may have on
underserved communities’ ability to access Fossil Creek. The resulting five action alternatives and a no action
alternative are described in detail below and analyzed in this EIS.

Several themes have commonly arisen in public and partner feedback on the various alternatives proposed for the
Fossil Creek CRMP. These themes are related to recreational use and access (maintaining access for a variety of
opportunities or concern related to recreation impacts to natural and cultural resources); the level of recreational
development (some commenters supported additional development, while others did not); public health and
safety; economic and commercial opportunities; and fees (some commenters supported fees, while others did not).
The analysis in the EIS is informed by feedback related to these themes (described in greater detail in Chapter 1 of
the EIS), and the alternatives are designed to address these themes by presenting a range of management scenarios
from which to choose in the decision on the CRMP. Additionally, the management direction and monitoring and
adaptive management plan that the CRMP would contain are specifically designed to address areas of concern
raised through feedback by providing a management framework oriented toward protecting and enhancing all
river values, a program for monitoring key indicators to determine management impacts on river values, and a
suite of adaptive management actions available for quickly addressing adverse impacts detected through
monitoring.

The alternatives also reflect the evolution of broader management concepts that have been developed during the
planning process. For example, many components of the “stakeholder alternative” developed in 2011, particularly
those related to natural resource protection, are reflected in the draft CRMP’s management direction and
monitoring/adaptive management plan. Additionally, the concepts developed in collaboration with the Regional
Office in 2013 are incorporated into specific alternatives or represented throughout the current alternatives.

Changes to 2016 Alternative Concepts Based on Scoping

Almost 300 unigue comment letters were received on the alternatives released for scoping in 2016. Additionally,
the Forest Service received valuable feedback on the alternatives during public and stakeholder meetings. The
Key Issues for Analysis (described in Chapter 1) summarize the key points raised in public comments that inform
the structure of the alternatives and the analysis in this EIS. A crosswalk between the alternatives and key issues is
provided in table 2-1. Additionally, modifications made to the alternatives based on comments and subsequent
discussion include:

o Commenters expressed concern that it was not clear how implementation of the alternatives would occur.
A better description of how each alternative would be implemented is provided in this chapter.

e Commenters expressed concern about the ability of the alternatives to protect river values. The
monitoring and adaptive management plan was updated to better determine effects to river values and
respond to potential adverse impacts or degradation. These updates were based in large part on feedback
provided at monitoring/adaptive management workshops held in 2017 and 2018.

e Prohibiting “waterplay” at the waterfall was removed from the alternatives. This prohibition was included
in the preliminary alternatives in large part due to perceived tribal concerns. Based on ongoing
discussions with the Yavapai Apache Nation, an outright prohibition was determined to be unnecessary to
protect the cultural values ORV. Instead, temporary or long-term closure of any portion of Fossil Creek to
protect river values may be considered as an adaptive management action if other management efforts
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(such as education or additional permitting) fail to address adverse effects. A large number of commenters
expressed concern over the impacts to the recreation experience the proposed prohibition of “waterplay”
at the waterfall may cause.

In the version of Alternative B that was scoped, the Homestead site was proposed to be closed to the
public due to perceived tribal needs. The Tribe subsequently indicated that this closure was unnecessary,
so public access and parking was included in Alt. B at Homestead. In all alternatives, a portion of the
Homestead site and other locations throughout the corridor would be prioritized for tribal use when
requested by the Tribe.

Some commenters expressed concern about outfitter/guide (O/G) use proposed in several alternatives.
Clarifying language was added to the alternatives about how future O/G use would be provided. It was
determined a needs assessment is necessary before O/G use was explicitly included in any alternatives, so
O/G use was removed from the capacity calculations and any future O/G use would be within the
proposed user capacities. An objective to complete an O/G needs assessment was added to the
management direction in the CRMP.

The need for restoration of bare areas and user-created trails outside of recreation sites was re-evaluated
and additional restoration actions were incorporated into the alternatives.

Concern was expressed that the reservation system that was proposed in the alternatives would limit the
ability of underserved communities to access Fossil Creek. Alternative F was developed to address this
concern by removing reliance on a reservation system to manage access to Fossil Creek.
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Table 2-1. Crosswalk between the key issues and the alternatives

Key Issue

How addressed in alternatives

Recreational use in Fossil Creek may disturb wildlife and fish, damage streamside
vegetation, impact travertine deposition and existing travertine structures, increase
soil erosion, reduce water quality, damage archeological sites, and compromise
contemporary tribal values.

e The CRMP in all action alternatives would include management direction
(desired conditions, standards, guidelines, and objectives) to guide management
actions in Fossil Creek to protect river values.

The CRMP in all action alternatives would include a monitoring plan to detect
adverse impacts to river values and adaptive management actions that would be
implemented if defined thresholds are reached in order to protect river values.

Increases in development and user capacities would be phased in incrementally
in alternatives D, E, and F as resource conditions allow.

Alternatives B and C propose a lower user capacity than the No Action
alternative and the lowest capacity of the action alternatives.

Noise and crowding from high levels of recreational use in Fossil Creek may
negatively impact recreation experience.

Alternatives B and C propose a lower user capacity than the No Action
alternative and the lowest capacities of the action alternatives.

Alternative C emphasizes a non-motorized recreation experience.

Monitoring in all action alternatives would include visitor satisfaction with
environmental, social, and managerial settings and corresponding adaptive
management actions to address adverse impacts to the recreation experience.

Extensive portions of the river corridor would receive minimal recreational use,
thereby providing opportunities for solitude in all action alternatives.

Restricting swimming, particularly at the Waterfall, may negatively impact the
diversity of recreation opportunities Fossil Creek provides and the recreation
experience of its visitors by limiting the primary reason many visitors go to Fossil
Creek.

A prohibition on swimming at the waterfall was removed from the alternatives
that maintain access to this location.

Monitoring in all action alternatives would include visitor satisfaction with
environmental, social, and managerial settings and access to river-based
activities in the river corridor and corresponding adaptive management actions to
address adverse impacts to the recreation experience.

Restricting boating (kayaking, packrafting) may negatively impact the diversity of
recreation opportunities Fossil Creek provides and would limit access to a boating
opportunity that is unique in the U.S. due to its travertine and, in Arizona, due to its
year-round navigability.

All alternatives would provide for boating opportunities.

Monitoring in all action alternatives would include visitor satisfaction with
environmental, social, and managerial settings and access to river-based
activities in the river corridor and corresponding adaptive management actions to
address adverse impacts to the recreation experience.

Restricting access to the Fossil Springs area eliminates a popular backcountry
recreation opportunity in the wild and scenic river corridor.

Alternatives B, E, and F would provide access to the Fossil Springs area.

Monitoring in all action alternatives would include visitor satisfaction with
environmental, social, and managerial settings and access to river-based
activities in the river corridor and corresponding adaptive management actions to
address adverse impacts to the recreation experience.

Allowing camping in the Fossil Creek corridor, including in the Fossil Springs area,
increases the diversity of available recreation opportunities.

Alternatives B, E, and F would provide for camping in Middle Fossil.
Alternatives B and E would provide for camping in the Fossil Springs area.

Alternative C would provide for camping at locations near the Fossil Creek
corridor.
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Key Issue

How addressed in alternatives

o All alternatives would provide for dispersed backcountry camping in the wild
segments.

e Monitoring in all action alternatives would include visitor satisfaction with
environmental, social, and managerial settings and access to river-based
activities in the river corridor and corresponding adaptive management actions to
address adverse impacts to the recreation experience.

Allowing camping may increase impacts to natural and cultural resources and
result in additional trash in the Fossil Creek corridor.

e Alternative D would not allow camping in Middle Fossil or the Fossil Springs
area.

e Alternatives B, C, E, and F would provide measures to reduce the impacts of
camping such as campsite designation and design.

o The CRMP in all action alternatives would include a monitoring plan to detect
adverse impacts to river values and adaptive management actions that would be
implemented if defined thresholds are reached in order to protect river values.

Managing entry into the Fossil Creek corridor with a reservation system or similar
tool may exclude potential visitors due to technical challenges posed by using the
reservation system or financial burden of paying a fee.

e Alternative F was designed to not be reliant on a reservation system to manage
visitor access to Fossil Creek.

o All alternatives would retain flexibility to take actions (such as fee-free days and
adjusting the timing and locations subject to managed entry) to mitigate impacts
of managed entry or fees on underserved communities.

o Alternatives B, C, D, and E would require reservations to enter Fossil Creek
during part of the year only (unless need for a change in the timing is detected).

Additional infrastructure development may reduce the wild character and scenic
integrity of Fossil Creek.

e Alternative B would minimize development of additional infrastructure in the river
corridor.

e A range of intensities of infrastructure development is considered in the action
alternatives.

o Infrastructure development would be subject to resource protection measures to
mitigate impacts to resources in all action alternatives.

¢ Infrastructure development would be subject to a design process to promote
scenic integrity in all action alternatives.

e Extensive portions of the corridor would receive little or no infrastructure
development in all action alternatives.

e Monitoring in all action alternatives would include visitor satisfaction with
environmental, social, and managerial settings in the river corridor and
corresponding adaptive management actions to address adverse impacts to the
recreation experience.

e Alternative A (no action), which would contain no additional infrastructure, is
analyzed in the EIS.

Additional infrastructure, such as toilets, trash facilities, improved parking,
informational signage, and designated creek access, may reduce the impacts of
recreational use on corridor resources and improve visitor behavior.

o All action alternatives would use infrastructure and site design to reduce the
impacts of recreational use on corridor resources and improve visitor behavior.

Increasing motorized access to the Fossil Creek corridor from the Strawberry side
would provide an opportunity for motorized recreation in the Fossil Creek area,

o Alternative D proposes repairing and reopening the currently closed segment of
FR 708 for use by all motor vehicles.
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Key Issue

How addressed in alternatives

particularly for those from the Strawberry area who may be unable to hike into
Fossil Creek, and may decrease emergency response times for the Gila County
Sheriff's Office and Pine-Strawberry Fire District.

e Alternative E proposes repairing and reopening the currently closed segment of
FR 708 for use by motorized trail vehicles less than 62 inches wide.

Alternative F provides for limited administrative motorized (ATV/UTV) access
along the Flume Trail between the trailhead and historic dam.

Emergency responders are not precluded from using the currently closed
segment of FR 708 in all alternatives.

Monitoring in all action alternatives would include visitor satisfaction with
environmental, social, and managerial settings in the river corridor and
corresponding adaptive management actions to address adverse impacts to the
recreation experience.

Motorized use in the vicinity of Fossil Creek may increase noise, crowding, trash,
invasive species, pollutants, erosion, and siltation into the creek.

Alternative C emphasizes a non-motorized recreation experience.

Monitoring in all action alternatives would include visitor satisfaction with
environmental, social, and managerial settings in the river corridor and
corresponding adaptive management actions to address adverse impacts to the
recreation experience.

The CRMP in all action alternatives would include a monitoring plan to detect
adverse impacts to river values and adaptive management actions that would be
implemented if defined thresholds are reached in order to protect river values.

Limiting public use of and/or access to Fossil Creek may negatively impact local
economies by reducing visitors who may patronize local businesses.

All action alternatives would continue to provide public access to Fossil Creek.

Alternatives D, E, and F consider expanding the river corridor's user capacity
beyond current conditions.

Commercial activities (e.g. outfitters/guides or concessionaires) in the Fossil Creek
corridor may increase local economic opportunity, increase recreation
opportunities, and limit impacts of recreation on corridor resources by improving
visitor behavior.

All action alternatives provide flexibility for providing future commercial activities
in the river corridor.

All action alternatives include an objective in the CRMP management direction to
complete an outfitter and guide needs assessment.

Authorizing commercial activities (e.g. outfitters/guides or concessionaires) in the
Fossil Creek corridor may detract from the wild and scenic character of the area
and privilege access for those who are able to pay for services.

All action alternatives include CRMP management direction to ensure
commercial activities in the river corridor are compatible with the wild and scenic
river designation and management goals.

Monitoring in all action alternatives would include visitor satisfaction with
environmental, social, and managerial settings in the river corridor and
corresponding adaptive management actions to address adverse impacts to the
recreation experience.
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Summary of Alternatives Considered in Detalil

This EIS analyzes five action alternatives in detail. The decision on the CRMP will select one of these alternatives
to guide future management of Fossil Creek. A combination of components of more than one alternative may be
selected in the final decision so long as the environmental effects from implementing the combination of
components of the alternatives are within the scope of effects anticipated in the environmental analysis in this
EIS. The five action alternatives are compared to a “no action” alternative, as required by NEPA. The intent
underlying each of these alternatives is summarized below. This summary is followed by a narrative description
of the components of the alternatives, grouped by topic. The process for implementing components of each
alternative is explained in the implementation narrative for each topic. Additionally, adaptive management is
critical to ensuring protection and enhancement of river values and providing flexibility to respond to changing
conditions or uncertainty about the future effects of management actions. The adaptive management narrative for
each topic summarizes adaptive management actions that may be taken to support management goals. More detail
about adaptive management, including associated monitoring, is provided in Chapter 6 of the CRMP.

The narrative is followed by table 2-2, which provides general estimates of costs for implementing the
alternatives, table 2-3, which provides a side-by-side comparison of the components of the alternatives; table 2-4,
which summarizes user capacity by alternative; and table 2-5, which summarizes potential environmental impacts
of implementing each alternative in comparative form. Appendix A provides maps of how the WSR corridor
would look in each alternative and of recreation sites. 8

This summary highlights the general purpose of each alternative considered in detail for the Fossil Creek CRMP
and how implementation of the alternatives would occur. By considering different visitor capacities, recreation
facilities, and transportation infrastructure, the alternatives would provide differing visitor experiences in Fossil
Creek. The different scenarios reflected in each alternative are responsive to issues raised during the extensive
public scoping conducted throughout the planning process.

While each alternative would support a different visitor experience, many components would be common to all of
the action alternatives. These common components result from requirements of the Wild and Scenic Rivers Act to
protect and enhance river values and other Forest Service law, regulation and policy. Common components
include:

¢ Management direction (desired conditions, standards, guidelines, objectives, and management
approaches) to define management goals and support progress toward those goals (found in Chapter 3 of
the CRMP);

e A monitoring and adaptive management plan (found in Chapter 6 of the CRMP);
e Restoration of certain impacted areas to improve watershed and ecosystem function (described below);

e Direction for interpretation and education to facilitate effective management and enhance visitor
understanding and stewardship of wild and scenic rivers and the unique Fossil Creek environment,
history, and culture (described below and in Chapter 3; and

e Opportunities for research.
Additionally, in all alternatives, areas outside of recreation sites and away from trails and roads would serve as

refugia for wildlife, fish, and plants where the effects of visitor use are so minor as to be negligible and use of
heavy machinery or development of infrastructure will not occur.

8 The term “recreation sites” includes both developed recreation footprints and recreation dispersal footprints. Developed
recreation footprints are areas within the Fossil Creek WSR corridor in which disturbance from machinery, the building of
infrastructure, the presence of vehicles, and use by visitors may occur. Recreation dispersal footprints are areas within the
Fossil Creek WSR corridor where effects from visitor use may occur, but no major machinery or infrastructure will be used
or built in these areas. Minor allowed infrastructure or actions could include signage, hardened trails and armored creek
access, and restoration activities. These areas differ by alternative, and are mapped in Appendix A.
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See figure 1-2 in Chapter 1 for a map of locations in the Fossil Creek WSR corridor described in this chapter.

Alternative A (No Action): As the “no action” alternative, Alternative A serves as the basis of comparison for
analyzing the environmental impacts of implementing the action alternatives. Alternative A represents a
continuation of interim management of Fossil Creek and the surrounding area. Measures such as capacity control
and restoration activities would continue as needed, but would not be guided by plan direction specific to the
Fossil Creek Wild and Scenic River.

Alternative B (Enhanced Protections): Alternative B would provide a more primitive visitor experience in
Fossil Creek and emphasize protection of natural and heritage resources with minimal development of new
facilities and infrastructure and a lower user capacity. Existing recreation sites, roads, and trails would be retained
but not expanded, and a minimal amount of facility and infrastructure improvements would support the
sustainability of the recreation sites and transportation infrastructure.

Alternative C (Non-Motorized Experience): Alternative C would emphasize non-motorized recreation in
Middle Fossil® by limiting motor vehicle use in portions of the river corridor during the busiest times and
developing additional trails for hiking, bicycling, and equestrian use. A lower user capacity would support a
quieter recreation experience. Trail access to the historic dam and Fossil Springs would be eliminated to minimize
the effects of human presence in this area. Additional parking and visitor facilities would be developed at Cactus
Flat and Homestead to serve as the primary entry point into the river corridor; from there visitors would access the
corridor by foot, bicycle, or horseback during the high-use season. During the low-use season, visitors would be
able to drive past Homestead to park at a reduced number of parking spaces in existing parking lots. A moderate
amount facility and infrastructure improvement would support the sustainability of recreation sites and
transportation infrastructure in the corridor.

Alternative D (Motorized Use and Refugia): Alternative D would expand motorized access to Middle Fossil by
increasing road connectivity and providing for scenic driving. Once hazard mitigations and repairs are completed
to standard, the currently closed portion of Forest Road (FR) 708 would be reopened to all motor vehicles.
Recreational use would be focused at fewer sites in the river corridor. Some recreation sites would be closed and
trail access to Fossil Springs and the Waterfall would be eliminated in order to increase relatively undisturbed
habitat (refugia) areas. New facility and infrastructure development would be focused on facilitating motorized
access and supporting increased use at and sustainability of recreation sites. Increases in user capacity could be
phased in over time.

Alternative E, Proposed Action (Enhanced Recreation Opportunities with Phased Implementation):
Alternative E would emphasize providing a variety of recreation opportunities in the Fossil Creek corridor.
Phased development of additional parking and visitor facilities could occur at Cactus Flat, Heinrich, and Irving to
support increased user capacity, and improvements at other recreation sites would be focused on supporting
increased use at and sustainability of those sites. New trails for hiking, bicycling, and equestrian use would be
constructed. Once hazard mitigations and repairs are completed, the currently closed portion of FR 708 would be
reopened to motor vehicles less than 62 inches wide.

Alternative F (Demand-based Access): Alternative F would meet anticipated demand for recreational use in
Fossil Creek through 2030 in order to prevent the need for a reservation system. This would be accomplished by
establishing a large parking area at Cactus Flat, with additional parking at Homestead and several other recreation
sites. New trails for hiking, bicycling, and equestrian use would be constructed. New facility and infrastructure
development would support increased use at and sustainability of recreation sites. Cactus Flat and Homestead
would serve as the primary entry point into the river corridor; private motor vehicle access to the remaining
upstream recreation sites in Middle Fossil would be restricted during the high-use season. During the low-use
season, visitors would be able to drive past Homestead to park in existing parking lots.

% “Middle Fossil” includes the segment of Fossil Creek between the Mazatzal recreation site upstream to % mile above the
waterfall at the end of the Lewis Trail.
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Alternative Implementation

Details of implementing components of the alternatives are provided in the sections below. Related to visitor
numbers, if alternatives B or C are selected, the number of parking spaces at recreation sites would be reduced in
the year following finalization of the CRMP to bring visitor use at recreation sites to levels consistent with
capacities specified in table 2-4.

If alternatives D, E, or F are selected, at time of decision, visitor numbers would remain the same as those
existing under the current reservation system (148 public vehicles/approximately 810 PAOT, including
administrative use). Future visitor number increases would occur incrementally and be held to the following
criteria:

1) Adetermination is made based on collaborative monitoring data assessment, professional judgment of
resource professionals, and on-the-ground observations of managers that river values would continue to
be protected with additional visitor use and the infrastructure necessary to support that use;

2) An ongoing capacity to conduct monitoring, assess monitoring data, and implement adaptive management
actions is maintained; and

3) Facilities and infrastructure that are able to support higher amounts of use are established.

Each incremental increase in visitor numbers would require additional monitoring of the river values to determine
if use at that level is continuing to protect river values. Visitor numbers may be decreased at any time as an
adaptive management action. The process of increasing or decreasing visitor numbers is described in more detail
in Chapter 6 of the CRMP. Alternative F would strive to meet recreation demand relatively quickly while holding
to these conditions in order to achieve the goal of eliminating the need for a reservation system efficiently.

Components of Alternatives Considered in Detall

General Management of Fossil Creek

Comprehensive River Management Plan

Alternatives B-F would adopt a CRMP for the Fossil Creek WSR corridor, as required by the Wild and Scenic
Rivers Act. The CRMP would describe Fossil Creek’s existing resource conditions, including its free flow, water
quality, and outstandingly remarkable values (ORVs); provide management direction (desired conditions,
standards, guidelines, objectives, and management approaches) to guide management of Fossil Creek and protect
and enhance river values; address development of lands and facilities; address user capacities; address water
guality and in-stream flow requirements; identify regulatory authorities of other governmental agencies that assist
in protecting river values; and include a monitoring and adaptive management strategy to ensure protection or
enhancement of river values. The CRMP would reflect collaborative development with partners and stakeholders.

The CRMP would establish a final boundary for the Fossil Creek Wild and Scenic River corridor. The interim
boundary described in Fossil Creek’s designation (P.L. 111-11) would be retained, except a short portion of the
southeast side of the boundary in the recreational segment (SW 1/4 S22, T12N, R7E) would be adjusted outward
approximately 0.1 miles (encompassing approximately 16.5 acres) to incorporate a spring that contributes to the
river values into the corridor. The boundary on the opposite side of the corridor directly across from the spring (E
1/2 S21, T12N, R7E) would be reduced by approximately 16.5 acres.

In Alternative A, interim management measures, such as the reservation system implemented in 2016 and some
restoration actions, would continue as needed. No specific management direction for Fossil Creek would be
developed, so existing forest plan direction for resources and uses in the area would apply to activities in the river
corridor.
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Implementation

The CRMP would go into effect after a final decision is signed upon completion of administrative review, as
prescribed at 36 CFR 218.12 and 36 CFR 219.58.

Adaptive Management

In alternatives B-F, if future changes to CRMP management direction are needed, the proposed changes would
be evaluated for consistency with the Coconino and Tonto forest plans and other components of the CRMP.
Proposed changes that are found to be consistent with the forest plans and other components of the CRMP would
be made administratively and documented in the project file. If proposed changes are found to be inconsistent
with the forest plans or other components of the CRMP, the changes would either need to be modified to ensure
consistency or the forest plans amended using the current forest plan amendment process.

Forest Plan Amendment

The Land and Resource Management Plan (LRMP) for the Coconino National Forest (USDA 2018) would be
amended to:

o Decrease the area of the Fossil Creek Designated Wild and Scenic River Special Area by four acres at E
1/2 S21, T21N, R7E in order to comply with the requirements of Section 3(b) of the Wild and Scenic
Rivers Act, which states, “boundaries shall include an average of not more than 320 acres of land per
mile....”

¢ Include the management direction provided in Chapter 3 of the Fossil Creek CRMP. This management
direction would apply to the 2,892 acres within the Fossil Creek Designated Wild and Scenic River
Special Area on the Coconino National Forest.

¢ Recommend an 11.6-acre addition to the Designated Fossil Springs Botanical Area in order to better
incorporate the diverse vegetation community in the vicinity of Fossil Springs.

The LRMP for the Tonto National Forest (USDA 1985a) would be amended to:

o Establish Management Area 4G, Payson Ranger District Fossil Creek Wild and Scenic River Management
Area. This area would encompass approximately 2,233 acres and consist of the Wild and Scenic River
Corridor established by Congress and modified by the CRMP to include a spring in the vicinity of Forest
Road 708. Establishing this new Management Area would reduce the area of Management Area 4E
(Proposed Fossil Springs Natural Area on page 137) by approximately 132 acres Management Area 4F
(Payson Ranger District General Management Area on replacement page 138) by approximately 592
acres. Where overlap between Management Area 4G (Payson Ranger District Fossil Creek Wild and
Scenic River) and Management Area 4A (Mazatzal Wilderness) occurs, the more restrictive plan direction
prevails.

e Incorporate (by reference) the management direction provided in Chapter 3 of the Fossil Creek CRMP.
This management direction would apply to the Fossil Creek Wild and Scenic River Management Area
mentioned above.

e Recommend designation of 9.4 acres of the Fossil Springs Botanical Area adjacent to and part of the
Fossil Springs Botanical Area on the Coconino National Forest within the Fossil Creek Wild and Scenic
River corridor.

The forest plan amendments would be completed pursuant to the 2012 Planning Rule at 36 CFR 219.13.

In Alternative A, the land and resource management plans for the Coconino and Tonto national forests would not
be amended.

26



Final Environmental Impact Statement ~ Fossil Creek Wild and Scenic River

Adaptive Management

In alternatives B-F, if future changes to CRMP management direction are needed, the proposed changes would
be evaluated for consistency with the Coconino and Tonto forest plans and other components of the CRMP.
Proposed changes that are found to be consistent with the forest plans and other components of the CRMP would
be made administratively and documented in the project file. If proposed changes are found to be inconsistent
with the forest plans or other components of the CRMP, the changes would either need to be modified to ensure
consistency or the forest plans amended using the current forest plan amendment process.

Monitoring and Adaptive Management

In alternatives B-F, the CRMP would include a monitoring and adaptive management plan. The goal of the
monitoring and adaptive management plan would be to detect potential adverse effects to river values and provide
the basis for adapting management practices to ensure protection and support enhancement of Fossil Creek’s river
values. The monitoring and adaptive management plan would provide specific indicators and associated metrics,
measurement and assessment frequencies, thresholds for initiating adaptive management action, specific adaptive
management actions, and expected outcomes. The proposed monitoring and adaptive management plan can be
found in Chapter 6 of the CRMP. Anticipated adaptive management actions are summarized throughout this
section. If needed to facilitate monitoring activities, on-site monitoring equipment may be established within
recreation sites.

In Alternative A, no formal monitoring and adaptive management plan would be developed. Resource and visitor
use monitoring would be conducted as needed, and future management changes would be analyzed and
implemented as needed to manage use and protect resources.

Implementation

Monitoring and adaptive management actions would be implemented as described in the monitoring and adaptive
management plan in Chapter 6 of the CRMP. Any adaptive management actions would be held to the same river
value protection standard as actions described in this chapter.

Adaptive Management

In alternatives B-F, elements of the monitoring plan may be modified through an administrative change to
improve assessment and protection of river values or incorporate new methodologies and the best available
science.

Education, Interpretation, and Research

In alternatives B-F, the management direction in the CRMP would provide guidance and focus for education,
interpretation, and research activities in the Fossil Creek WSR corridor (see Chapter 3 of the CRMP for details).
Education and interpretation activities would be focused on supporting management activities, wild and scenic
rivers, the unigue Fossil Creek environment, and promoting visitor stewardship. The Forest Service would
continue to support research activities that contribute to enhancing wild and scenic rivers and their values.
Infrastructure to support education and interpretation, such as kiosks, displays at welcome centers, and possibly
future administrative/group facilities would be provided at varying levels within recreation sites (see recreation
sites section of table 2-3). An interpretive plan would be developed after the CRMP is finalized.

In Alternative A, existing educational and interpretive infrastructure materials (signs, kiosks, brochures, online
information) would remain to support management. Research and educational activities would be approved on a
case-by-case basis without the guidance of specific management direction in the CRMP.

Implementation

Upon completion of the CRMP, existing signage and other media that provide education and interpretation would
be utilized, with materials updated as needed to support CRMP implementation. Over time, additional
infrastructure such as kiosks, displays, welcome centers, and group facilities described in table 2-3 would be
developed.
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Adaptive Management

In alternatives B-F, education would play an important role in supporting river value protection through adaptive
management. Educational messaging would be used to help promote visitors’ understanding of responsible
recreation practices if recreational use is found to be adversely impacting resources, and would be a tool for
communicating the purpose of actions taken through adaptive management.

Mineral and Water Rights

Management direction in Alternatives B-F provides objectives for pursuing withdrawal of the recreational
segment of the Fossil Creek corridor from locatable mineral entry and for obtaining federal reserved water rights
for streamflows necessary to protect Fossil Creek's river values. The wild segments are automatically withdrawn
from mineral entry by designation under the Wild and Scenic Rivers Act.

In Alternative A, locatable mineral entry would continue to be possible in the recreational segment of the Fossil
Creek Wild and Scenic River Corridor. No federal reserved water right is held to protect stream flows.

Refugia

In alternative A, no specific management direction for refugia areas is provided. In alternatives B-F, upland and
riparian areas outside of recreation sites, construction footprints, and designated roads and trails would serve as
relatively undisturbed habitat (refugia) for wildlife, fish, and plants. In refugia areas, the effects from visitor use
are anticipated to be so minor as to be negligible, and there would be no use of heavy machinery or development
of infrastructure except for designated trails in upland areas.

Adaptive Management

In alternatives B-F, if human disturbance that may adversely impact the structure or function of refugia areas is
detected outside of recreation sites, construction footprints, and designated roads and trails, educational
messaging could be focused on the importance of refugia, or restoration activities or temporary closures may be
used to allow recovery of these areas. Physical barriers such as rocks, vegetation material, or temporary fencing
may be used to prevent access to these areas. Additional adaptive management actions are described in Chapter 6
of the CRMP.

Sustainability

Environmental, economic, and social sustainability would be incorporated to the extent possible into alternatives
B-F. Protecting and enhancing the river values would contribute to environmental sustainability, as would
restoration activities. Interpretive and educational programs would provide information to visitors about Fossil
Creek and its river values, with the goal of supporting protection or enhancement of the river values. Where
possible, sustainable materials would be used in constructed facilities, sustainable energy sources would be
harnessed for electricity needs, and low water-gray water systems would be installed. Continued access to the
WSR corridor would support economic sustainability and potentially provide economic opportunities to nearby
communities supporting visitors to Fossil Creek. Visitors gaining an understanding of the area and becoming
stewards, partners and advocates would help assure continued interest and support of public lands.

In alternatives B-F, partnerships with other agencies, local communities, and other organizations would be
pursued to support management of Fossil Creek, including development and maintenance of facilities and
infrastructure, day-to-day management operations, and monitoring. Opportunities for on-site revenue generation
would be pursued through a separate process (see next section).

In Alternative A, sustainability principles would be incorporated as possible into interim management of Fossil
Creek.
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Managed Entry, Fees, and Site Administration

In alternatives B-E, the interim permit° system implemented in 2016 would be formally adopted. This system
would help provide visitors with assurance that space is available for them in Fossil Creek ahead of time or to
help plan another day to visit. The system would also help managers maintain visitor numbers within established
capacities. The current permit reservation system would continue; however, options for local or on-site permit
acquisition would be pursued. Permits for day use would be required to park at recreation sites in the Fossil Creek
area or for scenic driving approximately April 1 — October 1. The number of available permits would correspond
with the number of available parking spaces. Separate permits for overnight use would be required. No permit
would be required to access Stehr Lake, Childs, Deadman Mesa Road, or other designated roads for public motor
vehicle access outside of the wild and scenic river corridor. In alternatives D and E, separate scenic driving
permits would be required.

In Alternative F, no reservation of a permit would be required to access Fossil Creek.

Permit fees are outside the scope of this analysis and would be determined through a separate process. On-site
revenue generation is desirable to support management activities. Currently, visitors are charged a $6 service fee
by recreation.gov for a Fossil Creek permit. A similar service fee is anticipated for permits under alternatives B-
E. No service fee would be required in Alternative F.

In alternatives B-F, the Forest Service would initially continue to oversee operations and maintenance of Fossil
Creek. In the future, opportunities for partnerships, concessionaires, or other options to share operations and
maintenance activities would be pursued.

In Alternative A, the permit system would remain in place as an interim management measure. A reservation with
a service fee would be required to park within the WSR corridor and Fossil Springs Trailhead area, April 1 —
October 1. The Forest Service would continue to oversee operations and maintenance of Fossil Creek.

Implementation

If alternatives B or C are selected, the permit system would be adjusted to reflect the lower number of parking
spaces in the year following finalization of the CRMP. If alternatives D or E are selected, the permit system
would be adjusted to reflect incremental increases in parking spaces as those increases are implemented. If
Alternative F is selected, the permit reservation system would be eliminated as soon as parking availability is
increased to meet anticipated demand.

In alternatives B-F, a fee to support management of Fossil Creek may be charged following an administrative fee
determination process.

Adaptive Management

In alternatives B-E, the timing and extent of the permit system would be adjustable if needed to accommodate
changes in use, administrative considerations, or river value protection. If visitor use exceeds capacity outside of
the April 1 — October 1 timeframe, permits could be required for additional dates. The area for which permits are
required for parking or camping may be expanded to include additional locations (such as Stehr Lake, Childs, or
backcountry areas) or otherwise modified to accommodate administrative needs. The number or locations of
permits available on a daily, weekly, or seasonal basis could be adjusted if needed to provide spatial or temporal
refugia for fish or wildlife species. The permit system could also be adjusted to redistribute the timing, location,

10 The term “permit system” is used to describe a system of managed entry in which visitors are required to obtain a permit to
access Fossil Creek. Generally speaking, permits for access to an area may be reserved ahead of time and/or may be available
on-site or at another physical location, depending on management capacity, technological means, and local considerations.
Currently, permits for Fossil Creek are available by reservation only. This is because technological limitations (specifically
network connectivity), limited management capacity, and the remoteness of Fossil Creek preclude providing permits on-site
or at another physical location. However, alternatives B-E encourage enhancement of the Fossil Creek permit system by
implementing options for obtaining permits that do not require an advance reservation if existing limitations are overcome.

29



Final Environmental Impact Statement ~ Fossil Creek Wild and Scenic River

and/or type of use as needed to protect other river values. Conversely, if visitor use patterns change such that
access to the corridor does not need to be limited in certain locations or on certain days or during the year as a
whole, the permit system could be modified to cover certain locations or days only or phased out altogether.

In Alternative F, a reservation system may be implemented at certain locations or corridor-wide if needed to
protect river values or facilitate management activities. Additional detail is provided in the adaptive management
portion of the user capacity section below.

User Capacity

User capacity is defined as “the maximum amounts and kinds of public use that a WSR collectively or by analysis
area can accommodate without degrading river values” (IWSRCC 2018). Corridor-wide user capacities (in
vehicles and approximate number of persons at one time or PAOT) for alternatives B-F are provided in table 2-4.
These capacities reflect the amounts of use that the Fossil Creek WSR corridor is anticipated to accommodate
without degrading river values, assuming infrastructure, facilities, and management oversight are in place to
support those levels of use. Factors considered in capacity determinations include parking and facilities available
at recreation sites, road and trail access, and seasonal use patterns. The process used to determine user capacities
is fully described in Chapter 4 of the CRMP, Visitor Use and User Capacity.

Actual visitor use currently differs on a seasonal basis, and this pattern is anticipated to continue. Use is highest
from April through September, and popular activities include swimming, picnicking, and hiking. In alternatives
B-E, visitor access would be managed through a reservation system during this high use season to ensure use
levels are within each alternative’s capacity. In Alternative F, parking capacity would be expanded to
accommodate demand for access to Fossil Creek, so a reservation system would not be required. From October
through March, popular activities include hiking, fishing, and hunting. During this period, visitor use is much
lower than capacity and access would not be subject to a reservation system unless use increases to the point that
it approaches exceeding maximum capacity or patterns of use risk degrading river values.

Most visitor use occurs in the recreational segment of the Fossil Creek WSR corridor. During the high-use season,
visitors often park at one recreation site and walk to another. Thus, capacity should be viewed in the context of
actual use occurring at recreation sites throughout the recreation segment, rather than at the site-by-site scale.

The portion of the capacity calculation based on parking available at recreation sites assumes one vehicle per
parking space and five people per vehicle. The vehicle occupancy assumption is based on observations of actual
vehicle occupancy in Fossil Creek and the number of seats present in most vehicles. The number of parking
spaces available at each recreation site can be found in the “Recreation Site Names, Availability, and Amenities”
section of table 2-3.

The capacity numbers in table 2-4 include both day use and overnight camping. Camping availability by
alternative is described in the “Recreation Opportunities” section of table 2-3.

Alternative D includes the possibility of scenic driving and Alternative E the possibility of motorized trail
vehicle use, both of which would be separate permitted uses allowing only short stops in the Fossil Creek
corridor. Scenic driving permits would be available for all vehicles in Alternative D, so the capacity calculation
in this alternative assumes five people per vehicle. Only motorized trail vehicle permits would be available in
Alternative E. For motorized trail vehicles, the capacity calculation assumes two people per vehicle due to the
lower seating capacity typical of most motorized trail vehicles.

Locations of particular management concern in the river corridor are the waterfall and Fossil Springs area.
Historically, visitor use in Fossil Creek has been focused more heavily at the waterfall and on the Waterfall Trail
than at other recreation sites in the river corridor. Availability of actual use data is currently limited; however,
manual counts in July 2017 estimated about 65% of visitors in Middle Fossil entered the Waterfall Trail. This
aligns with observations of visitor use in the past. It is anticipated that a disproportionate number of visitors will
continue to desire to visit the waterfall compared to other recreation sites in the river corridor; however, because
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of physical limitations of the site, the waterfall location is not suitable for development of recreation
infrastructure, including toilet facilities. In the Fossil Springs area, sensitive resources around and the remoteness
of the area present access and management challenges.

In order to protect river values at the waterfall and Fossil Springs, alternatives B-F would include messaging
(signage, visitor contacts, media) promoting recreation at other sites in the river corridor, Leave No Trace and
low-impact recreation practices, and proper waste disposal. Further, infrastructure at other recreation sites that
provide river access points would be improved to increase their visitor capacity and attractiveness.

In Alternative A, corridor-wide capacity is not formally designated; however, for sake of comparison with
corridor-wide capacities in the action alternatives, a number similar to corridor-wide capacity is shown in table 2-
4. Capacities for recreation sites in Alternative A are based on the number of parking spaces available under the
reservation system in 2018.

Implementation

If alternatives B or C are selected, the number of parking spaces at recreation sites would be reduced in the year
following finalization of the CRMP to bring visitor use to levels consistent with capacities specified in table 2-4.

If alternatives D, E, or F are selected, at time of decision, visitor numbers would remain the same as those
existing under the current reservation system (148 public vehicles/approximately 810 PAOT, including
administrative use). Future visitor number increases would occur incrementally and be held to the following
criteria:

1) Adetermination is made based on collaborative monitoring data assessment, professional judgment of
resource professionals, and on-the-ground observations of managers that river values would continue to
be protected with additional visitor use and the infrastructure necessary to support that use;

2) An ongoing capacity to conduct monitoring, assess monitoring data, and implement adaptive management
actions is maintained; and

3) Facilities and infrastructure that are able to support higher amounts of use are established.

Each incremental increase in visitor numbers would require additional monitoring of the river values to determine
if use at that level is continuing to protect river values. The process of increasing or decreasing visitor numbers is
described in more detail in Chapter 6 of the CRMP. Alternative F would strive to meet recreation demand
relatively quickly while holding to these conditions in order to achieve the goal of eliminating the need for a
reservation system efficiently.

Adaptive Management

In alternatives B-F, if monitoring indicates levels or patterns of visitor use are adversely impacting river values, a
variety of actions may be taken to reduce these impacts. These actions may include increasing management
presence, education efforts targeted at addressing observed impacts, temporary site closures, recreation site
infrastructure improvements, restoration actions, or changes in in the locations, kinds, or amounts of visitor use in
the river corridor. More detail is provided in Chapter 6 of the CRMP.

Specifically, if visitor use at the waterfall or Fossil Springs area is found to be adversely impacting river values,
the following adaptive management actions could be implemented during times of high recreation demand:

Additional management presence to direct visitors to other locations in the river corridor

Requiring a separate reservation or permit for access to the waterfall and/or Fossil Springs locations
Limiting access to the waterfall and/or Fossil Springs to guided groups

Requiring use of portable toilet kits (such as “WAG bags”) at the waterfall and/or Fossil Springs
Short-term closures if determined necessary to protect public health
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Recreation Site Names, Availability, and Amenities

In alternatives B-F, the names of the Waterfall and Fossil Springs trailheads would be changed to Lewis and Bob
Bear trailheads, respectively. Available recreation sites and parking and facilities at these sites would vary by
alternative (details are in table 2-3) to support the goals of each alternative. In alternative A, no recreation site
name changes would be made. Existing recreation sites would remain and any infrastructure or facility changes
would be subject to separate analysis.

In general, the Mazatzal, Purple Mountain, Sally May, Junction, Tonto Bench, and Lewis (Waterfall) Trailhead
sites would not be expanded. The presence of overhead powerlines at Sally May and Purple Mountain limits
construction of permanent structures these sites. In alternatives C, E, and F, a new parking area and welcome
center would be constructed at Cactus Flat, which is approximately 500 feet north of FR 708 on FR 9D. The
welcome center would provide an opportunity for visitors to learn about Fossil Creek and any current safety or
stewardship messages as they enter the corridor. In alternatives C and F, most parking in the corridor would be
located at Cactus Flat and Homestead, and private motor vehicle access to the remaining upstream recreation sites
in Middle Fossil would be restricted during the high-use season. During the low-use season, visitors would be
able to drive past Homestead to park in existing parking lots.

In 2016, the Forest Service acquired the only private land parcel (Heinrich) in the Fossil Creek WSR corridor. The
welcome center would be located at this site in alternatives B and D. Heinrich would also contain administrative
facilities (such as amenities for a site host) in alternatives B-F. River access would not be provided at Heinrich in
order to protect its intact riparian environment; however, a short interpretive trail or canopy walk may be
constructed in alternatives B, D, and E to support education about the riparian environment.

In alternatives B-F, permanent or temporary amenities to support research, interpretive, and educational
programs may be established along with welcome centers or, in alternatives D and E, at Irving, within the
boundaries of the recreation sites. These amenities could consist of a central meeting location with dining,
meeting, administrative, and display space; restrooms; and overnight facilities with showers and lodging such as
trailer hookups, platform tents, yurts, or small cabins.

The Irving site may be expanded with various amenities in alternatives D-F, and a new bridge and additional
parking in alternatives D and E. In these alternatives, Irving would serve as a focus for recreation activities in
the corridor, taking advantage of a large, previously-disturbed area on the west side of the creek.

In all alternatives, portions of the Homestead site would be prioritized for tribal use when requested.

In alternatives C and D, no trail access to the Fossil Springs and historic dam area would be available in order to
maximize refugia for wildlife, fish, and vegetation in this area. In alternative F, the Bear Trail would be closed
and recreational access to the Fossil Springs and historic dam area would be via the Flume Trail.

In addition to the proposed recreation site amenities listed in table 2-3, in alternatives B-F, parking areas and any
creek access paths within recreation sites may be armored using existing natural bedrock, permeable pavement, or
other materials to reduce erosion potential and increase site sustainability. Runoff retention basins and other
drainage features may also be constructed. Barriers such as wood fencing or rocks may be strategically placed at
recreation site boundaries where needed to minimize resource impacts outside of site boundaries.

The precise location and arrangement of amenities described here and in table 2-3 within recreation sites would be
determined after approval of the CRMP through a separate site design process. For purposes of this analysis,
developed recreation/construction footprints and recreation dispersal footprints have been delineated (Appendix
A). The areas associated with each of the developed recreation footprints will be analyzed as if the entire area
could be disturbed by machinery, the building of infrastructure, the presence of vehicles, and use by visitors. In
the areas associated with the recreation dispersal footprints, the effects of visitors (ground disturbance, noise
disturbance, trash, etc.) will be analyzed but the assumption is that no major machinery or infrastructure will be
used or built in these areas. Within recreation dispersal footprints, minor infrastructure or actions including
signage, hardened trails and armored creek access, and restoration activities may occur.
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Implementation

If alternatives B or C are selected, the number of parking spaces at recreation sites would be reduced in the year
following finalization of the CRMP. If alternatives C, D, E, or F are selected, development of new facilities and
infrastructure would occur incrementally as funding is available and doing so would support protection of river
values. Alternative F would strive to meet recreation demand relatively quickly while holding to these conditions
in order to achieve the goal of eliminating the need for a reservation system efficiently.

Priority infrastructure for recreation sites would be toilets, armored creek access routes, designated parking areas
with sediment retention features, kiosks, and other signage where these features do not currently exist.

Adaptive Management

In alternatives B-F, a variety of actions may be taken to improve the ability of recreation sites to protect river
values. These actions may include implementing BMPs or mitigation measures, modifying the type or
arrangement of facilities provided within recreation sites (such as adding toilets), targeted restoration activities, or
temporary or long-term site closures. More detail is provided in Chapter 6 of the CRMP. Establishment of new
recreation sites not considered in this document would require separate analysis.

Other Infrastructure Construction

In alternatives B-F, a new bridge would be constructed adjacent to the existing Fossil Creek Bridge. The existing
bridge, which was constructed in 1924-25, is load restricted for certain vehicle passage across Fossil Creek,
particularly for heavier vehicles needed to maintain the road and infrastructure at recreation sites beyond the
bridge. The existing bridge is a closed spandrel concrete arch and structurally deficient. The structure is narrow,
and the approaches involve steep grades and tight horizontal curves. The new bridge is needed to provide safer
and sustainable access across Fossil Creek. The existing bridge would be retained and remain available for
pedestrian use. If the Forest Service determines that removal of the original bridge is necessary in the future, the
proper clearance process will be followed.

In alternatives D and E, a new bridge would be constructed at Irving to provide vehicle access to the expanded
recreation site on the west side of Fossil Creek.

In alternatives B-F, the existing gabion between Fossil Creek and Forest Road 502 would be repaired and
extended. These actions are needed to prevent erosion of FR 502 and potential water quality impacts.

In alternative F, a new bridge would be installed on the Flume Trail across a side canyon to provide for limited
administrative OHV access to the historic dam via the Flume Trail.

In alternative A, separate NEPA analysis would be conducted for construction of a new Fossil Creek bridge and
for the repair and extension of the gabion.

Implementation

Construction of new bridges across Fossil Creek and the gabion repair/extension would require analysis under
Section 7 of the Wild and Scenic Rivers Act because these activities would take place within the ordinary high
water mark of Fossil Creek. The Section 7 analysis for the Fossil Creek Bridge and gabion will be included in the
final CRMP analysis. The Section 7 analysis for the Irving bridge (alternatives D and E) would be completed
once bridge designs that provide adequate information to support the analysis are available. Construction of these
features would only occur if the Section 7 analysis determines that no direct and adverse effect on Fossil Creek’s
river values would result. If the Section 7 analysis makes this determination, construction of the new Fossil Creek
Bridge and repair/extension of the gabion would occur if funding allows. Construction of the new bridge at Irving
in alternatives D and E would only occur if expansion of the Irving recreation site is determined to be
compatible with river value protection and funding allows.
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Recreation Opportunities

Day Use Opportunities

Alternatives A-F would allow for a full range of day use recreation opportunities in the Fossil Creek corridor
year-round; however, Alternative C emphasizes non-motorized use and Alternative D emphasizes motorized
access. In general, river-related activities such as swimming, hiking, non-motorized boating, wilderness
exploration, learning about history and contemporary uses associated with the river corridor, and viewing scenery,
wildlife, fish, and plants/wildflowers would be emphasized. Hunting and fishing would be allowed and
coordinated with Arizona Game and Fish Department. Equestrian and bicycle use would be available on certain
trails (see "Non-Motorized Trails" section of table 2-3). Bicycle use would be available on National Forest System
roads in vicinity of corridor. The closed portion of Forest Road 708 (varies by alternative; see "Motor Vehicle
Access" section of table 2-3) would be available for non-motorized travel.

Adaptive Management

In alternatives B-F, if monitoring indicates specific recreation activities may be adversely impacting river values,
a variety of actions may be taken to reduce these impacts. These actions are described in more detail in Chapter 6
of the CRMP and may include increased management presence, education efforts targeted at addressing observed
impacts, or changes in the locations, kinds, or amounts of visitor use in the Fossil Creek corridor.

Camping

In alternatives B, C, E, and F, camping would be available at specific locations in and around the WSR corridor,
as described in the “Recreation Opportunities” section of table 2-3. In Alternative D, no camping would be
available in Middle Fossil, at trailheads, or in the Historic Dam/Fossil Springs area. In alternatives B-F, camping
for administrative activities and special events may occur throughout the WSR corridor and would be approved on
a case-by-case basis.

In Middle Fossil, up to 10 campsites would be available at recreation sites as specified in table 2-3 in alternatives
B and E. Campsites may be distributed among multiple sites, or provided at a single site (such as Homestead or
Irving) once adequate facilities are developed. In Alternative C, up to three campsites would be available at
Cactus Flat. In Alternative F, up to 10 campsites would be available at Homestead.

In the Historic Dam/Fossil Springs area, dispersed camping would be available for up to three groups in
Alternative B year-round and up to three designated campsites would be available in Alternative E year-round.
In Alternative F, camping would not be available in the Historic Dam/Fossil Springs area during the high-use
season, and dispersed camping upstream of the dam would be available during the low use season. Up to four
designated campsites would be available at the Rim Trailhead in alternatives C and E.

In alternatives B-F, dispersed backcountry camping would be allowed in wild segments beginning 1/4-mile
upstream of the Bear Trail in the Fossil Springs wild segment and 1/4-mile downstream of the Mazatzal recreation
site in the Mazatzal wild segment.

In Alternative A, dispersed camping would be allowed downstream of the Fossil Creek Bridge and upstream of
the Historic Dam outside of the permit season, with no specific limitation on the number of available campsites.
Camping for administrative activities and special events may occur throughout the WSR corridor and would be
approved on a case-by-case basis.

Dispersed camping would continue to be allowed year-round in the Stehr Lake area in alternatives A-F.

Implementation

In alternatives B, C, E, and F, dispersed camping in Middle Fossil would continue to be allowed in the low-use
season downstream of the Fossil Creek Bridge until campsites are designated at locations described in table 2-3
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and resources are adequate to manage designated camping. Specific designated campsite locations would be
determined through the future recreation site design process.

No camping would be provided at the Rim Trailhead in alternatives C and E until campsites are designated,
management capacity is adequate to oversee designated camping, and the reservation system is updated to include
camping.

In alternatives B and E, dispersed camping would continue to be available in the Fossil Springs area outside of
the permit season until campsites are designated (Alternative E only), resources are adequate to manage year-
round designated camping, and the reservation system is updated to include camping permits.

Camping would no longer be allowed in Middle Fossil in Alternative D or the Fossil Springs/Historic Dam area
in alternatives C and D in the year following finalization of the CRMP.

Adaptive Management

In alternatives B-F, if monitoring indicates camping may be adversely impacting river values, a variety of
actions may be taken to reduce these impacts. These actions may include increased management presence,
education efforts targeted at addressing observed impacts, reducing the number of campsites, or modifying
campsite locations or the season of use. A camping permit may be required for backcountry areas in the wild
segments if camping use in these areas increases substantially or is found to be adversely impacting river values.

Scenic Driving and Motorized Trail Use

Scenic driving and motorized trail use are considered separate activities from current day use (whereby visitors
reserve parking at a specific recreation site). Scenic driving and motorized trail use would consist of a separate
permit that allows visitors to drive or ride into the Fossil Creek corridor without parking in one of the day use
parking spaces; instead, limited short-term parking would be provided within recreation sites to facilitate short
stops at restroom facilities or interpretive signage. Alternatives A, B, C and F contain no specific provision for
scenic driving or motorized trail use. Alternative D provides access for scenic driving for all motor vehicles.
Alternative E provides access for motorized trail vehicles less than 62 inches wide.

Implementation

Scenic driving or motorized trail use would be provided in alternatives D and E, respectively, as a separate
permitted use if the currently-closed portion of FR 708 is repaired and reopened to motorized travel, recreation
site design is able to accommodate short stops, and the reservation system is updated to include this additional
use. The initial number of scenic driving permits provided may be lower than the full number described in tables
2-3 and 2-4 and then gradually increased to the full number if no adverse impacts to river values are observed.

Adaptive Management

In alternatives D and E, if monitoring indicates that scenic driving may be adversely impacting river values or is
incompatible with management objectives, education efforts may be targeted at addressing observed impacts, the
number of scenic driving permits may be reduced on a temporary or permanent basis, or the season of use
adjusted.

Outfitter/Guide Use

Outfitters and guides can provide services for some visitors that the Forest Service typically does not provide or
does not have capacity to provide. Outfitters and guides may also help to reduce impacts to resources by
providing additional oversight and amenities (such as portable restrooms) for visitors. In alternatives B-F, A
separate analysis to evaluate potential outfitter/guide opportunities and a prospectus would be prepared within
approximately two to five years of CRMP approval. This process would evaluate the types, locations, and number
of permitted uses that would be appropriate. Any permitted uses would be held to visitor capacity levels
determined in this analysis.
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Adaptive Management

In alternatives B-F, outfitter/guide services could be used to mitigate impacts from specific recreational activities
or use at specific recreation sites. Conversely, if outfitter/guide activities are found to be incompatible with
management objectives or contributing to adverse impacts to river values, these activities may be reduced or
discontinued.

Non-Motorized Trails

In alternatives B-F, the Waterfall and Fossil Springs trails would be re-named Lewis and Bob Bear trails,
respectively. The “Non-Motorized Trails” section of table 2-3 describes trail system modifications by alternative.
In Alternative B, changes to the existing trail system would be minimal, so as to retain existing opportunities. In
Alternative C, two new trails (Creek View in Middle Fossil and Rim in the vicinity of the Bear Trailhead) would
be constructed to provide hiking opportunities away from the riparian area. Trail access to the Historic Dam and
Fossil Springs area would be eliminated in this alternative in order to protect sensitive resources in the area. A
minimal trail system would be maintained in Alternative D to increase refugia areas in the WSR corridor. The
Lewis Trail and Bob Bear Trail would be closed and decommissioned, and the Flume Trail would be shortened,
eliminating access to the Historic Dam and Fossil Springs area. The Rim Trail would be constructed to provide
hiking opportunities away from the riparian area. Alternative E would increase the trail network in and around
the WSR corridor. Existing trails would remain, and the new Creek View and Rim trails would be constructed. In
Alternative F, the new Creek View and Rim trails and a connector trail between Cactus Flat and Homestead
would be constructed. The Bear Trail would be closed and decommissioned and recreational access to the Fossil
Springs and historic dam area would be via the Flume Trail. In alternatives B, C, E, and F, the Lewis Trail
would be formally adopted as a Forest Service system trail. The Lewis Trail is not currently a system trail.
Formally adopting this trail would facilitate maintenance activities needed to ensure trail sustainability and
resource protection.

In alternatives B-F, creek access routes would be established to provide access recreation sites to Fossil Creek.
These routes would be located in areas resistant to impacts or be armored (e.g. stone steps) to increase their
sustainability.

In Alternative A, existing trails would remain. No new trails would be constructed, and the Lewis Trail would not
be adopted as a Forest Service system trail.

Implementation

Additions to the non-motorized trail system in alternatives C, E, and F would be implemented only if funding is
available for construction and maintenance and monitoring indicates that resources are protected. Trails removed
from the system in alternatives C, D, and F would be closed administratively (via forest order) in the season
following finalization of the CRMP and trail routes would be naturalized when funding is available.

Adaptive Management

In alternatives B-F, if monitoring indicates non-motorized trail use or the presence of trails may be adversely
impacting river values, a variety of actions may be taken to reduce these impacts. These actions may include
increased management presence, education efforts, implementation of BMPs, additional maintenance, trail re-
routes or hardening, or temporary or long-term trail closures.

Motor Vehicle Access and Roads

The primary access to the Fossil Creek WSR corridor is provided by FR 708. Prior to 2011, access to Fossil Creek
was available on FR 708 from State Route 260 (near Camp Verde) and from State Route 87 (in Strawberry). In
2011, a 4.1-mile section of FR 708 between the canyon rim near Strawberry and the Lewis Trailhead in the
canyon bottom was closed to protect public safety due to repeated rockfall and road instability; this section of
road has been closed since then and continues to deteriorate.
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Table 2-3 describes motor vehicle access in alternatives A-F. Across all alternatives, access to Fossil Creek via
FR 708 from State Route 260 and to Stehr Lake and Childs via FR 502 would continue to be available. In
alternatives D and E, the currently closed section of FR 708 would be re-opened to highway-legal vehicles or
motorized trail vehicles less than 62 inches wide, respectively, following repairs. In alternatives B, C, and F, the
currently closed section of FR 708 would remain closed to motor vehicles (but available for non-motorized
travel). Additionally, in alternatives C and F, FR 708 between Homestead and the Lewis Trailhead would be
closed to private motor vehicles during the high-use season. This section of road would be open to private motor
vehicles during the low-use season in these alternatives.

In all alternatives, on designated roads, ground-disturbing activities and use of equipment may occur.
Maintenance (including grading, new drainage improvements, vegetation maintenance, and utility maintenance)
and hazard mitigation activities (including rock scaling) may be necessary within or immediately outside of the
road prism and would be conducted on an as-needed basis. A particular focus of maintenance on FR 708 would be
to improve segments of the road that are problematic in wet weather, in order to reduce the impacts of vehicle
travel, improve public safety, and reduce the need for closure during wet conditions. Additionally, FR 708 would
continue to receive maintenance necessary to support continued operation of the fiber optic cable that follows the
alignment of the road. Finally, exempted uses under the Travel Management Rule !* may occur on any road in the
Fossil Creek area.

The currently closed section of FR 708 is in need of substantial road bed stabilization, upslope rock scaling, and
drainage improvements. In Alternative A, no road bed stabilization or drainage improvements would occur. In
alternatives B, C, and F, road bed stabilization and drainage improvements would be implemented at a level
required to mitigate runoff and sedimentation impacts and support long-term road sustainability for emergency
access, continued operation of the fiber optic cable, and public non-motorized use. In alternatives D and E, road
bed stabilization and drainage improvements would be implemented at a level required to mitigate runoff and
sedimentation impacts and support long-term road sustainability for public motorized use, and major repairs
would be completed as described below.

Implementation

In alternatives D and E, re-opening the currently closed section of FR 708 would require a number of hazard
mitigations and road prism improvements. Potential mitigations and improvements are described in the 2014
Forest Service report, FN708 Conceptual Remediation Strategies; however, this report notes an expanded field
exploration and better hazard mapping would be required prior to implementation of the remediation strategies.
The currently closed portion of FR 708 would not be reopened until the required additional studies, hazard
mitigations, and road prism improvements are completed (pending available funding) and adequate funding for
future maintenance is anticipated to be available.

In Alternative C, the section of FR 708 between Homestead and the Lewis Trailhead would be closed to private
motor vehicles in the high-use season following finalization of the CRMP. In Alternative F, this section of road
would be closed to private motor vehicles in the high use season once construction of additional parking at Cactus
Flat and Homestead is completed.

Adaptive Management

In alternatives B-F, motor vehicle access into the Fossil Creek corridor may be temporarily restricted to protect
public safety (such as during times of high fire danger or when construction activities are occurring) or to protect

11 Exempted uses consist of: (a) Aircraft; (b) Watercraft; (c) Over-snow vehicles; (d) Limited administrative use by the Forest
Service; (e) Use of any fire, military, emergency, or law enforcement vehicle for emergency purposes; (f) Authorized use of
any combat or combat support vehicle for national defense purposes; (g) Law enforcement response to violations of law,
including pursuit; (h) Motor vehicle use that is specifically authorized under a written authorization issued under Federal law
or regulations (36 CFR 212.51(a)).
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resources (such as in the event of wet weather). Any future permanent changes to road designations would follow
the requirements of the Travel Management Rule (36 CFR 212).

Restoration Activities

In alternatives B-F, unauthorized trails, decommissioned Forest Service system trails, and bare areas outside of
open recreation sites would be restored using a variety of methods such as using vegetation or other materials to
discourage use and encourage natural revegetation, ripping, seeding, or temporary barriers. Additionally, certain
system roads would be decommissioned and restored and unauthorized roads would be restored; a table of these
roads is available in Appendix C. The acreage of bare area restoration and mileage of unauthorized trail and road
restoration can be found in table 2-3.

In Alternative A, restoration of bare areas, and unauthorized roads and trails would be completed as needed and
be subject to separate analysis. Any future permanent changes to road designations would follow the requirements
of the Travel Management Rule (36 CFR 212).

Implementation

Restoration activities would be prioritized in areas where there is direct connectivity with Fossil Creek or where
sensitive cultural or natural resources occur.

Adaptive Management

In alternatives B-F, bare areas and unauthorized roads and trails that are discovered within the project area
outside of the areas described in table 2-3 and Appendix C would be restored following required site-specific
clearances for wildlife and cultural resources. Any future permanent changes to road designations would follow
the requirements of the Travel Management Rule (36 CFR 212).

Fossil Springs Botanical Area

On the Coconino National Forest, a 12-acre botanical area is currently designated in the vicinity of Fossil Springs.
On the Tonto National Forest, a 20-acre Recommended Natural Area is described in the Forest Plan in the vicinity
of Fossil Springs. The intent of these areas is to encompass the large and complex series of springs that is the
headwaters for Fossil Creek’s unusual travertine system. In order to ensure consistent management of the Fossil
Springs area and better reflect the area’s vegetation community, Alternatives B-F would recommend
modifications to the Fossil Springs Botanical Area. These modifications would consist of expanding the Botanical
Area to a total of 33 acres, 23.6 of which would be on the Coconino and 9.4 of which would be on the Tonto.

In Alternative A, no changes to the Fossil Springs Botanical Area would be recommended.

Visitor access to the Fossil Springs Botanical Area would be maintained in alternatives A, B, E, and F, and
would be unavailable in alternatives C and D. Across all alternatives, special use permits for research activities
in the Botanical Area would be evaluated on a case-by-case basis.

Implementation

The Coconino and Tonto forest plans would be amended with the recommended revised Fossil Springs Botanical
Area boundary, which would replace the potential natural area on the Tonto National Forest, upon finalization of
the CRMP. Existing management direction for the Fossil Springs Botanical Area would be applied to the
delineated 33 acres.

Adaptive Management

In alternatives B, E, and F, if human impacts are detected in the Fossil Springs Botanical Area that affect the
physical and biological processes inherent to the area, temporary access restrictions or other means to limit access
to the area may be implemented. In alternatives C and D, if adverse effects from human use in the Fossil Springs
Botanical Area are detected, measures would be taken to eliminate this use.
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Cost

Estimated costs of implementing the alternatives are summarized in table 2-2. These costs have been updated
between the DEIS and FEIS. Data underlying these cost estimates, including assumptions, can be found in the
project record. Costs are broken down by construction and restoration actions, annual maintenance, annual cost to
government, and annual monitoring for each alternative. Costs of implementing adaptive management actions are
not included.

Construction cost estimates reflect full implementation of each alternative. Road repairs (including re-opening the
closed section of FR 708 in alternatives D and E*?), new road infrastructure (such as bridges and gabion repairs),
recreation site improvements, new trail construction, site design, and mobilization are included in the construction
cost estimates. Restoration cost estimates are based on restoration of all bare soil and unauthorized roads and
trails identified in the CRMP development process. Maintenance costs reflect the estimated annual cost of
maintaining all infrastructure allowed by the alternatives. These costs include maintenance of roads, bridges,
recreation sites, trails, and other infrastructure; toilet cleaning; and trash removal. Cost to government estimates
reflect the annual cost of personnel, fleet, materials and supplies, and other miscellaneous personnel costs
anticipated to be needed to manage full implementation of the alternatives. Monitoring costs reflect the estimated
annual cost of implementing the monitoring program described in Chapter 6 of the CRMP.

Because of the incremental nature of implementing alternatives D, E, and F, the cost estimates for these
alternatives in table 2-2 represent a potential future scenario. Costs depicted for Alternative A represent a
reasonable estimate for the cost of initial implementation of these alternatives.

Covering the costs of implementing the CRMP will likely require funding from multiple sources. Appropriated
funds the Coconino and Tonto national forests receive through their annual budget allocation will likely need to be
supplemented with outside funds, on-site revenue generation through a recreation fee, and volunteers. This is
likely the case with any alternative.

Table 2-2. Estimated costs of implementing the alternatives

Item | Alt. A | Alt. B [ Alt.C | Alt. D | Alt. E [ Alt. F
Implementation Costs

Construction? $1,200,000 | $4,980,640 $5,534,500 $14,211,790 $15,803,950 $7,331,275

Restoration? $0 $520,400 $561,000 $625,000 $508,400 $560,400
TOTAL

(Implementation) | $1,200,000 | $5,501,040 $6,095,500 $14,836,790 $16,312,350 $7,891,675

Annual Costs

Maintenance? $149,757 $184,483 $179,136 $225,501 $260,394 $220,147

Cost to

Government* $258,000 $289,000 $349,500 $311,500 $389,500 $427,500

Monitoring® $42,167 $62,367 $62,367 $62,367 $62,367 $62,367
TOTAL

(Annual costs) | $449,924 $535,850 $591,003 $599,368 $712,261 $710,014
Table Notes

All costs are based on 2018 estimates with updates where needed.

1Construction costs include all road and trail repairs or construction and infrastructure development prescribed by alternative,
along with associated design, survey, and mobilization. Costs to repair the currently closed section of FR 708 are derived from
the 2014 report, FN708 Conceptual Remediation Strategies (Romero 2014).

2Restoration costs include restoration of unplanned bare areas and any roads/trails decommissioned through the alternatives.
3Annual maintenance includes road, trail, and facility maintenance, including toilet cleaning and trash removal.

4Annual cost to government includes personnel and vehicle costs based on FY18 rates.

5Annual monitoring includes estimated average yearly cost and only monitoring described in the CRMP.

12 The cost of repairing the closed section of FR 708 is based on the Forest Service report, “FN708 Conceptual Remediation
Strategies” (Romero 2014) and an updated estimate completed by the Tonto National Forest in late 2018. Estimated repair
costs in Romero 2014 range from $2.8 - $3.9 million; however, the report notes that some costs are not included in this
estimate and that an expanded field study is necessary to better determine costs. The 2018 Tonto National Forest estimate is
$5.5 to $6.0 million. Both of these documents are contained in the project record.
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Comparison of Components of the Alternatives

Table 2-3 summarizes components of the Fossil Creek CRMP alternatives. The descriptions in this table represent conditions at full implementation of the alternatives.

Table 2-3. Comparison of the components of the alternatives for the Fossil Creek CRMP at full implementation

Alternative E (Enhanced
Alternative B (Enhanced Alternative C (Non- Alternative D (Motorized Recreation Opportunities with | Alternative F (Demand-
Alternative A (No Action) Protections) Motorized Experience) Use and Refugia) Phased Implementation) based Access)
General Management of Fossil Creek

Management No specific management
direction for the Wild | direction developed for the CRMP provides management direction (desired conditions, standards, guidelines, and objectives) specific to Fossil Creek to ensure protection or enhancement of
and Scenic River Fossil Creek Wild and Scenic | river values.
corridor River Corridor.

The Land and Resource Management Plan (LRMP) for the Coconino National Forest (USDA 2018) would be amended to:

e Decrease the area of the Fossil Creek Designated Wild and Scenic River Special Area by four acres at E 1/2 S21, T21N, R7E in order to comply with the
requirements of Section 3(b) of the Wild and Scenic Rivers Act, which states, “boundaries shall include an average of not more than 320 acres of land per
mile....”

e Include the management direction provided in Chapter 3 of the Fossil Creek CRMP. This management direction would apply to the 2,892 acres within the
Fossil Creek Designated Wild and Scenic River Special Area on the Coconino National Forest.

e Recommend an 11.6-acre addition to the Designated Fossil Springs Botanical Area in order to better incorporate the diverse vegetation community in the
vicinity of Fossil Springs.

The land and resource The LRMP for the Tonto National Forest (USDA 1985a) would be amended to:
Forest plan gggggiﬁg]zrr]mtjp':'?)r:mst(:%rz;t?gnal e Establish Management Area 4G, Payson Ranger District Fossil Creek Wild and Scenic River Management Area. This area would encompass
amendment forests would not be approximately 2,233 acres and consist of the Wild and Scenic River Corridor established by Congress and modified by the CRMP to include a spring in the
amended vicinity of Forest Road 708. Establishing this new Management Area would reduce the area of Management Area 4E (Proposed Fossil Springs Natural
’ Area on page 137) by approximately 132 acres Management Area 4F (Payson Ranger District General Management Area on replacement page 138) by
approximately 592 acres. Where overlap between Management Area 4G (Payson Ranger District Fossil Creek Wild and Scenic River) and Management
Area 4A (Mazatzal Wilderness) occurs, the more restrictive plan direction prevails.

e Incorporate (by reference) the management direction provided in Chapter 3 of the Fossil Creek CRMP. This management direction would apply to the
Fossil Creek Wild and Scenic River Management Area mentioned above.

¢ Recommend designation of 9.4 acres of the Fossil Springs Botanical Area adjacent to and part of the Fossil Springs Botanical Area on the Coconino
National Forest within the Fossil Creek Wild and Scenic River corridor.

The forest plan amendments would be completed pursuant to the 2012 Planning Rule at 36 CFR 219.13.
No formal monitoring plan
L exists for FOSS'I.C.rEEk WSR. CRMP establishes monitoring plan to ensure protection and enhancement of river values. Other monitoring conducted as needed and as opportunities arise. More
Monitoring Resource and visitor use . : o .
o information about the monitoring plan can be found in Chapter 6 of the CRMP.
monitoring conducted as
needed.
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Alternative A (No Action)

Alternative E (Enhanced
Recreation Opportunities with
Phased Implementation)

Alternative F (Demand-
based Access)

Alternative B (Enhanced
Protections)

Alternative C (Non-
Motorized Experience)

Alternative D (Motorized
Use and Refugia)

No formal adaptive
management plan exists for
Fossil Creek WSR. Interim

CRMP establishes adaptive management plan to adjust management activities; timing, location, and amount of visitor use; and infrastructure as needed (as

Adaptive indicated by monitoring) to ensure protection or enhancement of river values. Anticipated adaptive management activities are disclosed and analyzed in CRMP
management changes are : o ) . ; . X - . ; . ! .
management ; NEPA in order to facilitate timely future implementation. More information about specific adaptive management actions can be found in the narrative above and in
analyzed and implemented as
Chapter 6 of the CRMP.
needed to manage use and
protect resources.
Educational and interpretive
materials (signs, kiosks,
Education, brochures, online information) | CRMP management direction provides guidance and focus for education, interpretation, and research activities. Education, interpretation, and research designed to

interpretation, and
research

provided to support current
management. Research and
education activities approved
on case-by-case basis.

facilitate successful implementation of each alternative and protection and enhancement of river values. Additional facilities and infrastructure to support education,
interpretation, and research are provided (details vary by alternative).

Refugia

No specific management
direction for refugia areas
provided.

Areas in riparian and upland areas outside of recreation sites, construction footprints, and designated roads and trails serve as relatively undisturbed habitat
(refugia) for wildlife, fish, and plants. In refugia areas, the effects from visitor use are so minor as to be negligible, and there would be no use of heavy machinery or
development of infrastructure.

Mineral and water
rights

Locatable mineral entry
possible in the recreational
segment of Fossil Creek. No
federal reserved water right to
protect stream flows.

CRMP management direction provides objectives for pursuing withdrawal of the recreational segment of the Fossil Creek corridor from locatable mineral entry and
for obtaining federal reserved water rights for streamflows necessary to protect Fossil Creek's river values. The wild segments are automatically withdrawn from
mineral entry by designation under the Wild and Scenic Rivers Act.

Managed Entry, Fees, and Site Administration

Reservation for
Middle Fossil and
Fossil Springs area
day use

Reservation required to park
within WSR corridor and
Strawberry side trailhead,
April 1-October 1.

Reservation required to park within WSR corridor and Strawberry side trailhead, during high-use season (currently defined as April
1 - Oct. 1), unless determined to be unnecessary or more effective management tools become available. Times and locations
subject to reservations may be adjusted. Number of available reservations corresponds to humber of available parking spaces.

No reservation required to
park within WSR corridor or
Strawberry side trailhead.

Reservation for
camping

No reservation required for
camping use.

In alternatives where camping is provided (see “Recreation Opportunities” section below), separate reservation required for
camping use in Middle Fossil, the Fossil Springs area, and at trailheads, unless determined to be unnecessary or more effective
management tools become available. No separate camping reservation required for backcountry camping in wild segments
beginning 1/4-mile upstream of the Bear Trail in the Fossil Springs wild segment and 1/4-mile downstream of the Mazatzal
recreation site in the Mazatzal wild segment.

No reservation required for
camping. Camping first-come,
first-served at 10 campsites
at Homestead.

Permit for scenic
driving or motorized
trail use

No separate provision for scenic driving exists.

Separate permit required for
scenic driving.

Separate permit required for
motorized trail use.

No separate provision for
scenic driving exists.

Permit for Stehr
Lake, Childs, and
Deadman Mesa Road

No permit or reservation required to access Stehr Lake, Childs, or Deadman Mesa Road.

Recreation Fees

Recreation fees are outside the scope of this analysis and are determined through a separate process. Currently, visitors are charged a $6 reservation service fee

for a Fossil Creek permit.

Determining fees is outside
the scope of this analysis.
Fees would be determined
through a separate process.
No reservation service fee.
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Phased Implementation)
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Site administration

Forest Service oversees

operations and maintenance.

In the short term, Forest Service oversees operations and maintenance. If possible, opportunities for partnerships, concessionaires, or other options to share
operations and maintenance activities will be pursued.

Recreation Site Names, Availability, and Amenities

Recreation site name
changes

No recreation site name
changes.

Waterfall Trailhead changed to Lewis Trailhead. Fossil Springs
Trailhead changed to Bob Bear Trailhead.

Waterfall Trailhead changed
to Lewis Trailhead. Fossil
Springs Trailhead changed to
Rim Trailhead.

Waterfall Trailhead changed to
Lewis Trailhead. Fossil Springs
Trailhead changed to Rim
Trailhead. Bob Bear Trailhead
moved.

Waterfall Trailhead changed
to Lewis Trailhead. Fossil
Springs Trailhead changed to
Rim Trailhead.

Mazatzal

Approximately 4 parking
spaces; vault toilet; kiosk;
access to Mazatzal
Wilderness.

Approximately 4 parking
spaces; amenities such as
vault toilet, trash receptacles,
kiosk, access to Mazatzal
Wilderness.

Approximately 4 parking
spaces; amenities such as
vault toilet, trash receptacles,
kiosk, access to Mazatzal
Wilderness.

Approximately 4 parking
spaces; amenities such as
vault toilet, trash receptacles,
kiosk, access to Mazatzal
Wilderness.

Approximately 4 parking
spaces; amenities such as vault
toilet, trash receptacles, kiosk,
access to Mazatzal Wilderness.

Approximately 4 parking
spaces; amenities such as
vault toilet, trash receptacles,
kiosk, access to Mazatzal
Wilderness.

Purple Mountain

Approximately 6 parking

spaces; portable toilet; kiosk.

Approximately 6 parking
spaces; amenities such as

trash receptacles, kiosk, toilet.

No parking. Site rehabilitated.

No parking. Site rehabilitated.

Approximately 6 parking
spaces; amenities such as trash
receptacles, kiosk, toilet.

Approximately 6 parking
spaces; amenities such as
trash receptacles, kiosk,
toilet.

Approximately 10 parking

Approximately 10 parking

Approximately 10 parking
spaces; amenities such as trash

Approximately 10 parking
spaces; amenities such as

Sally May spaces; portable toilet; kiosk. spaces; amenities s'uch as No parking. Site rehabilitated. | No parking. Site rehabilitated. receptacles, kiosk, toilet, trash receptacles, kiosk,
trash receptacles, kiosk, toilet. toilet
Approximately 5 parking Temporary parking; amenities | Temporary parking; amenities . .
o o . ) L ) . . . o Approximately 5 parking
Temporary parking; vault Temporary parking; amenities | spaces; amenities such as such as vault toilet, kiosk, such as vault toilet, kiosk, visitor .
. A . . . s . . spaces, temporary parking;
Junction toilet; kiosk; visitor contact such as vault toilet, kiosk, temporary parking, vault visitor contact station. contact station. e !
. : s : . - i amenities such as vault toilet,
station with gate. visitor contact station. toilet, kiosk, visitor contact )
i trash receptacles, kiosk.
station.
Welcome center with
approximately 367 parking
spaces & horse trailer
. accommodation; potential for
Welcome center with . ; .
. . Welcome center with partial closure of parking lot
approximately 47 parking . . h :
. approximately 47 parking during the low-use season;
spaces, plus 3 stock trailer . - . .
! " spaces, plus 3 stock trailer amenities such as interpretive
spaces; amenities such as spaces; amenities such as displays, possible visitor
Cactus Flat Site does not exist. Site does not exist. interpretive displays, toilet, Site does not exist. P ! plays, p

trash receptacles, picnic
tables, and bike racks. New
Creek View Trailhead just
north on FR 9D.

interpretive displays, toilet, trash
receptacles, picnic tables, and
bike racks. New Creek View
Trailhead just north on FR 9D.

center, toilet; trash
receptacles, picnic tables,
and bike racks. Potential for
portion of area to be available
for group use (e.g. camping
for school groups). New
Creek View Trailhead just
north on FR 9D.
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Homestead Upper
Loop

Approximately 25 parking
spaces; vault toilet; kiosks;
picnic tables.

Approximately 20 parking
spaces; amenities such as
vault toilet, trash receptacles,
kiosks, picnic tables.

Homestead Lower
Loop

Walk-in only.

Walk-in only.

Site meant to serve as an
extension of the Cactus Flat
welcome center, with
approximately 40 parking
spaces; amenities such as
vault toilets, kiosks, trash
receptacles, picnic tables,
and bike racks.

Approximately 10 parking
spaces; amenities such as
vault toilet, kiosks, trash
receptacles, picnic tables,
shelters.

Walk-in only.

Approximately 25 parking
spaces; amenities such as vault
toilet, kiosks, trash receptacles,
picnic tables, shelters, bike
racks.

Site meant to serve as an
extension of the Cactus Flat
welcome center.
Approximately 75 parking
spaces; amenities such as
vault toilet, kiosks, trash
receptacles, picnic tables with
shade structures, and bike
racks.

Homestead West
Loop

Prioritized for tribal use as
needed; vault toilet available
for all use. Potential for
portion of area to be available
for group use (e.g. camping
for school groups).

Prioritized for tribal use as
needed; vault toilet available
for all use. Potential for portion
of area to be available for
group use (e.g. camping for
school groups).

Prioritized for tribal use as
needed; vault toilet available
for all use. Potential for
portion of area to be available
for group use (e.g. camping
for school groups).

Prioritized for tribal use as
needed; vault toilet available
for all use. Potential for
portion of area to be available
for group use (e.g. camping
for school groups).

Prioritized for tribal use as
needed; vault toilet available for
all use. Potential for portion of
area to be available for group
use (e.g. camping for school

groups).

Walk-in for camping at
designated sites; prioritized
for tribal use as needed.
Amenities such as vault toilet,
trash receptacles. Potential
for portion of area to be
available for group use (e.g.
camping for school groups).

Heinrich

Site does not exist.

Welcome center with
approximately 15 parking
spaces; amenities such as
interpretive displays, short
interpretive trail and/or canopy
walk, toilet, trash receptacles,
and one-way loop road. Host/
administrative site with toilet.
No river access.

Host/ administrative site with
toilet. No public access.

Small welcome center with
approximately 10 parking
spaces; amenities such as
kiosks, toilet, trash
receptacles, short interpretive
trail and/or canopy walk.
Host/ administrative site with
toilet. No river access.

Approximately 25 parking
spaces; amenities such as
kiosks, possible short
interpretive trail and/or canopy
walk, toilet, and trash
receptacles. Host/
administrative site with toilet. No
river access.

Host/ administrative site with
amenities such as toilet and
wastewater holding tank,
open-air cooking/dining
space, trash receptacles,
administrative campsites. No
public access.

Fossil Creek Bridge

Approximately 10 parking
spaces; vault toilet; kiosk.

New bridge. Approximately 15
parking spaces; amenities
such as vault toilet, kiosk,
trash receptacles, bike racks.

New bridge. Walk-in only
during high use season;
approximately 10 parking
spaces during low-use
season; amenities such as
vault toilet; kiosk; trash
receptacles; bike racks; picnic
tables.

New bridge. Approximately
15 parking spaces; amenities
such as vault toilet, kiosk,
trash receptacles, bike racks.

New bridge. Approximately 15
parking spaces; amenities such
as vault toilet, kiosk, trash
receptacles, picnic tables, bike
racks.

New bridge. Walk-in only
during high use season;
approximately 10 parking
spaces during low-use
season; amenities such as
vault toilet; kiosk; trash
receptacles; bike racks; picnic
tables.

Tonto Bench

Approximately 21 parking
spaces; vault toilet; kiosk.

Approximately 4 parking
spaces; amenities such as
vault toilet, kiosk, trash
receptacles, bike racks.

Walk-in only during high-use
season; approximately 4
parking spaces during low-
use season; amenities such
as vault toilet, kiosk, trash
receptacles, bike racks.

No long-term parking. Site
rehabilitated. Roadside vault
toilet available, with
temporary parking.

Approximately 15 parking
spaces; amenities such as vault
toilet, kiosk, trash receptacles,
bike racks.

Walk-in only during high-use
season; approximately 15
parking spaces during low-
use season; amenities such
as vault toilet, kiosk, trash
receptacles, bike racks.

Irving

Approximately 18 parking
spaces, vault toilet, and
kiosks on southwest side of
creek. Pedestrian access to
northwest side via low water

Approximately 15 parking
spaces amenities such as
vault toilet, kiosks, and trash
receptacles on southwest side
of creek. Pedestrian access to

No vehicle access during
high-use season;
approximately 18 parking
spaces during low-use
season on southwest side of

Approximately 60 parking
spaces; amenities such as
toilets, kiosks, trash
receptacles, picnic tables
(including group sites), shade

Approximately 60 parking
spaces; amenities such as
toilets, kiosks, trash
receptacles, picnic tables
(including group sites), shade

No vehicle access during
high-use season;
approximately 18 parking
spaces during low-use
season on southwest side of
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crossing. Flume Trailhead
and kiosks on northeast side
of creek.

northwest side via low water
crossing. Flume Trailhead and
kiosks on northeast side of
creek.

creek. Amenities such as
vault toilet, kiosks, trash
receptacles, picnic tables,
and bike racks on southwest
side of creek. Pedestrian
access to northwest side via
low water crossing. Flume
Trailhead and kiosks on
northeast side of creek, with
Creek View Trail connector.

ramadas, and bike racks
possible on both sides of
creek. New vehicle bridge
across creek. Boardwalk; trail
to wildlife blind. Flume
trailhead.

ramadas, and bike racks
possible on both sides of creek.
New vehicle bridge across
creek. Boardwalk; trail to wildlife
blind. Flume trailhead; Creek
View Trail connector.

creek. Amenities such as
vault toilets and kiosks on
south side of creek; in the
long-term, possible amenities
such as alternative toilets,
kiosks, trash receptacles,
picnic tables (including group
sites), shade ramadas, and
bike racks on both sides of
creek. Pedestrian access to
northwest side via low water
crossing; Flume trailhead;
Creek View Trail connector.

Lewis Trailhead and
Trail

Approximately 21 parking
spaces; vault toilet; kiosks.

Approximately 5 parking
spaces; amenities such as
vault toilet, kiosks, trash
receptacles, bike racks,
access points to creek along
trail.

No vehicle access during
high-use season;
approximately 5 parking
spaces during low-use
season; amenities such as
vault toilet, kiosks, trash
receptacles, bike racks,
access points to creek along
trail.

No long-term parking.
Trailhead and trail
rehabilitated. Roadside vault
toilet available, with
temporary parking.

Approximately 21 parking
spaces; amenities such as vault
toilet, kiosks, trash receptacles,
bike racks, access points to
creek along trail.

No vehicle access during
high-use season;
approximately 21 parking
spaces during low-use
season; amenities such as
vault toilet, kiosks, trash
receptacles, bike racks,
access points to creek along
trail.

Bob Bear/Rim
Trailheads

Bob Bear Trailhead only.
No Rim Trail. Approximately
30 parking spaces, plus 3
stock trailer spaces with
corrals; vault toilet; kiosks;
trash receptacles.

Bob Bear Trailhead only. No
Rim Trail. Approximately 15
parking spaces, plus 3 stock
trailer spaces with corrals;
amenities such as vault toilet,
kiosks, trash receptacles.

Combined parking for new
Rim Trailhead and existing
Bob Bear Trailhead.
Approximately 30 parking
spaces, plus 3 stock trailer
spaces with corrals.
Amenities such as vault toilet,
kiosks, trash receptacles,
picnic tables, bike racks.

Rim Trailhead only. No Bear
Trail. Approximately 30
parking spaces; amenities
such as vault toilet, kiosks,
trash receptacles, picnic
tables, bike racks.

Bob Bear Trailhead moved
approx. 1/4-mile east on FR
708. Approximately 6 parking
spaces; amenities such as
toilet, kiosk. Rim Trailhead has
approximately 30 parking
spaces plus 3 stock trailer
spaces with corrals; amenities
such as vault toilet, kiosks,
trash receptacles, picnic tables,
bike racks.

Rim Trailhead only.
Approximately 30 parking
spaces, plus 3 stock trailer
spaces with corrals;
amenities such as vault toilet,
kiosks, trash receptacles,
picnic tables, bike racks.

Historic Dam and
Fossil Springs area

Accessible via foot trails.

Accessible via foot trails.
Alternative toilet if needed.

No trail access.

No trail access.

Accessible via foot trails.
Alternative toilet if needed.

Accessible via foot trails.
Alternative toilet if needed.

East Welcome

Visitor contact station with

Station gate Visitor contact station, with possibility of improved entry area and signage. No visitor contact station.
Total number of

parking spaces/

possible vehicles Up to 148 Upto 112 Up to 132 Up to 129 Up to 270 Up to 500

during high-use
season

Other Infrastructure Construction
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Other infrastructure

Any new infrastructure
construction subject to
separate analysis.

New vehicle bridge constructed adjacent to existing Fossil
Creek Bridge; existing gabion between Sally May and Purple

Mountain repaired and extended.

New vehicle bridge constructed adjacent to existing Fossil Creek
Bridge; new bridge constructed at Irving to provide vehicle
access to recreation site on west side of Fossil Creek; existing
gabion between Sally May and Purple Mountain repaired and

extended.

New vehicle bridge
constructed adjacent to
existing Fossil Creek Bridge;
existing gabion between Sally
May and Purple Mountain
repaired and extended. New
trail bridge a side canyon
along the Flume Trail.
Approximately 200 feet of FR
9D between FR 708 and the
Cactus Flat parking lot would
be realigned to improve
access.

Recreation Opportunities

Day use
opportunities

Full range of recreation opportunities available year-round. Emphasis is placed on river-related activities such as swimming, hiking, boating, wilderness exploration, exploring cultural attractions
related to the river corridor, and viewing scenery, wildlife, fish, and plants/wildflowers. Hunting and fishing are allowed and coordinated with Arizona Game and Fish Department. Equestrian and
bicycle use available on certain trails (see “Non-Motorized Trails” section below). Bicycle use available on National Forest System roads in vicinity of corridor.

Camping in Middle
Fossil and east side
trailheads

Dispersed camping allowed
downstream of Fossil Creek
Bridge outside of permit
period.

Up to 10 designated campsites
divided amongst Mazatzal,
Purple Mountain, Sally May,
Homestead, Tonto Bench,
and/or Irving outside of the
high-use season.

Up to 3 designated campsites
at Cactus Flat year-round. Up
to 4 designated campsites
provided at Bear/Rim
Trailhead, year-round.

No camping provided, year-
round.

Up to 10 designated campsites
divided amongst Mazatzal,
Purple Mountain, Sally May,
Homestead, Tonto Bench,
and/or Irving, year-round. Up to
3 administrative campsites at
Cactus Flat. Up to 4 designated
campsites provided at Rim
Trailhead, year-round.

Up to 10 designated walk-in
campsites at Homestead
middle loop, year-round.

Camping in Fossil
Springs area

Dispersed camping allowed
upstream of historic dam
outside of the high-use
season only.

Up to 3 dispersed campsites
near Fossil Springs, year-
round.

No camping provided, year-
round.

No camping provided, year-
round.

Up to 3 designated campsites in
the Fossil Springs area, year-
round.

Dispersed camping allowed
upstream of historic dam
outside of the high-use
season only.

Camping in wild
segments

Dispersed backcountry
camping allowed outside of
permit area in wild segments.

Dispersed backcountry camping allowed in wild segments beginning 1/4 mile upstream of the Bear Trail in the Fossil Springs wild segment and 1/4 mile downstream
of the Mazatzal recreation site in the Mazatzal wild segment.

Camping for
Administrative
activities and special
events

Camping for administrative activities and special events authorized throughout WSR corridor on a case-by-case basis.

Administrative camping at
Heinrich; camping for special
events authorized throughout
WSR corridor on a case-by-
case basis.
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Scenic driving/
motorized trail use

No specific provision for scenic driving/motorized trail use.

Access for scenic driving
provided for up to 40 vehicles
at one time with short-term
parking at recreation sites.
Special permit required
during permit season.

Access for up to 40 motorized
trail vehicles <62 inches wide
with short-term parking at
recreation sites. Special permit
required during permit season.

No specific provision for
scenic driving/motorized trail
use.

Outfitter/guide use

Outfitter/guide use in Fossil
Creek WSR corridor minimal.
Assessed on as-needed
basis.

Needs assessment and prospectus for outfitter/guide use in Fossil Creek WSR corridor completed separately. Outfitter/guide use would not increase visitor numbers
beyond maximum capacity set by alternatives.

Non-Motorized Trails and Trailheads

Trail name changes

No trail name changes would
occur.

Waterfall Trail changed to Lewis Trail. Fossil Springs Trail changed to Bob Bear Trail.

Creek View Trail

Trail does not exist.

Trail does not exist.

New Creek View Trall
constructed from trailhead
near Cactus Flat parking area
on Forest Road (FR) 9D to
Flume Trail. Trail length: 3
miles. Two connector trails
from Creek View Trail—one
to FR 708 between Heinrich
and Bridge, and one to Irving.
Connector trail length: 1.3
miles. Creek View Trail and
connectors open to foot,
equestrian, and bicycle use.

Trail does not exist.

New Creek View Trail
constructed from trailhead near
Cactus Flat parking area on
Forest Road (FR) 9D to Flume
Trail. Trail length: 3 miles. Two
connector trails from Creek
View Trail—one to FR 708
between Heinrich and Bridge,
and one to Irving. Connector
trail length: 1.3 miles. Creek

View Trail and connectors open

to foot, equestrian, and bicycle
use.

New Creek View Trail
constructed from trailhead
near Cactus Flat parking area
on Forest Road (FR) 9D to
Flume Trail. Trail length: 3
miles. Two connector trails
from Creek View Trail—one
to FR 708 between Heinrich
and Bridge, and one to Irving.
Connector trail length: 1.3
miles. Creek View Trail and
connectors open to foot,
equestrian, and bicycle use.

Trail open to foot and
equestrian travel from Irving

Trail open to foot and
equestrian travel from Irving to

Trail open to foot and
equestrian travel from Irving
to viewpoint (no access to
Historic Dam). Portion of trall

Trail open to foot and
equestrian travel from Irving
to viewpoint (no access to
Historic Dam). Portion of trail

Trail open to foot and
equestrian travel from Irving to

Trail open to foot and
equestrian travel from Irving

Flume Trail to junction with Bob Bear Trail | junction with Bob Bear Trail at . . - - . . junction with Bob Bear Trail at to junction with Mail Trail.
L h ; L . . from viewpoint to Dam is from viewpoint to Dam is P ; . : . :
at Historic Dam. Trail length: Historic Dam. Trail length: 4.5 - - Historic Dam. Trail length: 4.5 Trail length: 5.2 miles.
) - ! - ; . closed and decommissioned. | closed and decommissioned. - . . . i
4.5 miles. Trailhead at Irving. | miles. Trailhead at Irving. . . . . . B miles. Trailhead at Irving. Trailhead at Irving.
Trail length: 3.25 miles. Trail length: 3.25 miles.
Trailhead at Irving. Trailhead at Irving.
Trail open to foot travel; not a | Trail open to foot travel and Trail open to foot travel and Trail open to foot travel and Trail open to foot travel and
designated Forest Service formally designated as Forest | formally designated as Forest Trail and trailhead closed and formally designated as Forest formally designated as Forest
Lewis Trail system trail. Trail length: 0.9 Service system trail. Trail Service system trail. Trail Service system trail. Trail Service system trail. Trail

miles. Trailhead at Lewis
Trailhead parking lot.

length: 0.9 miles. Trailhead at
Lewis Trailhead parking lot.

length: 0.9 miles. Trailhead at
Lewis Trailhead parking lot.

decommissioned.

length: 0.9 miles. Trailhead at
Lewis Trailhead parking lot.

length: 0.9 miles. Trailhead at
Lewis Trailhead parking lot.
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Rim Trail

Trail does not exist.

Trail does not exist.

New Rim Trail loop
constructed near existing Bob
Bear Trailhead. Connector
trail constructed from FR 708
to west side of loop. Total trail
length, including connector:
1.4 miles. Open to foot,
equestrian, and bicycle use.

New Rim Trail loop
constructed near existing Bob
Bear Trailhead. No connector
trail constructed. Trail length:
1 mile. Open to foot,
equestrian, and bicycle use.

New Rim Trail loop constructed
near existing Bob Bear
Trailhead. Connector trail
constructed from FR 708 to
west side of loop. Total trail
length, including connector: 1.4
miles. Open to foot, equestrian,
and bicycle use.

New Rim Trail loop
constructed near existing Bob
Bear Trailhead. Connector
trail constructed from FR 708
to west side of loop. Total trail
length, including connector:
1.4 miles. Open to foot,
equestrian, and bicycle use.

Bob Bear Trail

Full trail open to foot and
equestrian travel from
trailhead to junction with
Flume Trail at Historic Dam.
Trail length: 4 miles.

Full trail open to foot and
equestrian travel from trailhead
to junction with Flume Trail at
Historic Dam. Trail length: 4
miles.

Trail open to foot and
equestrian travel to junction
with Mail Trail but no longer
continues to Fossil Springs,
the Historic Dam, or the
Flume Trail. Portion of trail
between Mail Trail and Flume
Trail is decommissioned. Trail
length: 3.3 miles

Trail closed and
decommissioned.

Full trail open to foot and
equestrian travel from trailhead
to junction with Flume Tralil at
Historic Dam, but trailhead
moved to new parking lot. Trail
length: 3.7 miles.

Trail closed and
decommissioned.

Creek access routes

Informal routes determined to
provide direct, low-impact

access from parking areas to
creekside locations available.
Total length about 0.97 miles.

Informal routes determined to
provide direct, low-impact

access from parking areas to
creekside locations available.
Total length about 0.98 miles.

Informal routes determined to
provide direct, low-impact

access from parking areas to
creekside locations available.
Total length about 0.89 miles.

Informal routes determined to
provide direct, low-impact

access from parking areas to
creekside locations available.
Total length about 0.35 miles.

Informal routes determined to
provide direct, low-impact

access from parking areas to
creekside locations available.
Total length about 0.98 miles.

Informal routes determined to
provide direct, low-impact

access from parking areas to
creekside locations available.
Total length about 0.98 miles.

Mail Trail

Trail open. Trail length: 8.5 miles, 1.5 miles of which is within the Wild & Scenic River Corridor. Trail receives little use.

Interpretive and
other trails and
infrastructure

Trails do not exist.

Short interpretive trail and/or
canopy walk at Heinrich.

Trails do not exist.

Short boardwalk and trail to
wildlife blind at Irving.

Short interpretive trail and/or
canopy walk at Heinrich. Short
boardwalk and trail to wildlife
blind at Irving.

Shade structures with
interpretive information along
FR 708. New 0.3-mile trail to
connect Cactus Flat and
Homestead.

Total trail mileage
(includes full Mail
Trail)

18 miles

18 miles

21.5 miles

13 miles

23 miles

22 miles

Motor Vehicle Access

Motor vehicle access
to Middle Fossil

Only motor vehicle access
into Middle Fossil is via
Forest Road (FR) 708 from
State Route (SR) 260 (Camp
Verde side). This section
open to all motor vehicles.
4.1-mile section of FR 708
between Waterfall (Lewis)
Trailhead and gate at canyon
rim (Strawberry side) closed
to public motorized travel.

Only motor vehicle access into
Middle Fossil is via FR 708
from SR 260 (Camp Verde
side). This section open to all
motor vehicles. 4.1-mile
section of FR 708 between
Waterfall (Lewis) Trailhead
and gate at canyon rim
(Strawberry side) closed to
public motorized travel.

Only motor vehicle access
into Middle Fossil is via FR
708 from SR 260 (Camp
Verde side). This section
open to all motor vehicles.
4.1-mile section of FR 708
between Waterfall (Lewis)
Trailhead and gate at canyon
rim (Strawberry side) closed
to public motorized travel
year-round. Section of FR
708 between Homestead and

Motor vehicle access into
Middle Fossil on FR 708
available from SR 260 (Camp
Verde side) and from
Strawberry side, pending
repair of 4.1-mile closed
section. FR 708 open to all
motor vehicles.

Motor vehicle access into
Middle Fossil on FR 708
available from SR 260 (Camp
Verde side) and from
Strawberry side, pending repair
of 4.1-mile closed section. FR
708 from SR 260 to Lewis
Trailhead open to all motor
vehicles. FR 708 from gate at
canyon rim (Strawberry side) to
Lewis Trailhead designated as

Only motor vehicle access
into Middle Fossil is via FR
708 from SR 260 (Camp
Verde side). This section
open to all motor vehicles.
4.1-mile section of FR 708
between Waterfall (Lewis)
Trailhead and gate at canyon
rim (Strawberry side) closed
to public motorized travel
year-round. Section of FR
708 between Homestead and
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Alternative A (No Action)

Alternative B (Enhanced
Protections)

Alternative C (Non-
Motorized Experience)

Alternative D (Motorized
Use and Refugia)

Alternative E (Enhanced
Recreation Opportunities with
Phased Implementation)

Alternative F (Demand-
based Access)

gate at Waterfall (Lewis)
Trailhead closed to public
motorized travel during high
use season and open to all
motor vehicles during low-use
season.

motorized trail open to vehicles
less than 62 inches wide.

gate at Waterfall (Lewis)
Trailhead closed to public
motorized travel during high
use season and open to all
motor vehicles during low-use
season.

Motor vehicle access
to Fossil Springs
(Bob Bear) and Rim
trailheads

Access for all motor vehicles to Fossil Springs (Bob Bear)
Trailhead available via FR 708 from Strawberry only.

Access for all motor vehicles
to Rim Trailhead available via
FR 708 from Strawberry only.

Access for all motor vehicles
to Rim and Bob Bear
trailheads available via FR
708 from Strawberry and
Middle Fossil.

Access for all motor vehicles to
Rim and Bob Bear Trailheads
available via FR 708 from
Strawberry only. Access for
motorized trail vehicles less
than 62 inches wide available
via FR 708 from Strawberry and
Middle Fossil.

Access for all motor vehicles
to Rim Trailhead available via
FR 708 from Strawberry only.

Motor vehicle access
to Stehr Lake and
Childs

Access for all motor vehicles to Stehr Lake and Childs available via FR 502.

Restoration Activities

Bare area restoration

Bare areas in the vicinity of
Fossil Creek restored on an
as-needed basis.

Bare areas outside of open
recreation sites restored using
a variety of methods, such as
soft closures to encourage
natural revegetation or hard
closures involving ripping,
seeding, and temporary
barriers. Total restoration area:
36 acres.

Bare areas outside of open
recreation sites restored
using a variety of methods,
such as soft closures to
encourage natural
revegetation or hard closures
involving ripping, seeding,
and temporary barriers. Total
restoration area: 37 acres.

Bare areas outside of open
recreation sites restored
using a variety of methods,
such as soft closures to
encourage natural
revegetation or hard closures
involving ripping, seeding,
and temporary barriers. Total
restoration area: 38 acres.

Bare areas outside of open
recreation sites restored using a
variety of methods, such as soft
closures to encourage natural
revegetation or hard closures
involving ripping, seeding, and
temporary barriers. Total
restoration area: 35 acres.

Bare areas outside of open
recreation sites restored
using a variety of methods,
such as soft closures to
encourage natural
revegetation or hard closures
involving ripping, seeding,
and temporary barriers. Total
restoration area: 35 acres.

Unauthorized trail
and decommissioned
system trail
restoration

Unauthorized trails in the
vicinity of Fossil Creek
restored on an as-needed
basis.

No system trails
decommissioned.
Unauthorized trails restored
using a variety of methods,
such as soft closures to
encourage natural
revegetation or hard closures
involving ripping, seeding, and
temporary barriers. Total
restoration: 4 miles.

Unauthorized and
decommissioned trails
restored using a variety of
methods, such as soft
closures to encourage natural
revegetation or hard closures
involving ripping, seeding,
and temporary barriers. Total
restoration: 6 miles.

Unauthorized and
decommissioned trails
restored using a variety of
methods, such as soft
closures to encourage natural
revegetation or hard closures
involving ripping, seeding,
and temporary barriers. Total
restoration: 10 miles.

No system trails
decommissioned. Unauthorized
trails restored using a variety of
methods, such as soft closures
to encourage natural
revegetation or hard closures
involving ripping, seeding, and
temporary barriers. Total
restoration: 4 miles.

No system trails
decommissioned.
Unauthorized trails restored
using a variety of methods,
such as soft closures to
encourage natural
revegetation or hard closures
involving ripping, seeding,
and temporary barriers. Total
restoration: 7 miles.

Road restoration

Unauthorized routes in the
vicinity of Fossil Creek
restored on an as-needed
basis. Changes to status of
system roads subject to
separate analysis.

0.8 miles of unauthorized
routes restored. 0.3 miles of
system roads decommissioned
and restored.

0.8 miles of unauthorized
routes restored. 0.4 miles of
system roads
decommissioned and
restored.

0.8 miles of unauthorized
routes restored. 0.4 miles of
system roads
decommissioned and
restored.

0.8 miles of unauthorized routes
restored. 0.3 miles of system
roads decommissioned and
restored.

0.8 miles of unauthorized
routes restored. 0.3 miles of
system roads
decommissioned and
restored.

Fossil Springs Botanical Area
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Alternative A (No Action)

Alternative B (Enhanced Alternative C (Non-
Protections) Motorized Experience)

Alternative D (Motorized
Use and Refugia)

Alternative E (Enhanced
Recreation Opportunities with
Phased Implementation)

Alternative F (Demand-
based Access)

Fossil Springs
Botanical Area

Area around Fossil Springs
described inconsistently
between the Coconino and
Tonto forest plans.

Changes to the Fossil Springs Botanical Area boundary recommended to better reflect vegetation community and designation intent. Total recommended size

approximately 33 acres in the vicinity of Fossil Springs.

Access to Fossil
Springs Botanical
Area

Fossil Springs Botanical Area
accessible via Fossil Springs
(Bob Bear) Trail and Flume
Trail.

Fossil Springs Botanical Area
accessible via Fossil Springs
(Bob Bear) Trail and Flume
Trail.

No trail access.

No trail access.

Fossil Springs Botanical Area
accessible via Fossil Springs
(Bob Bear) Trail and Flume
Trail.

Fossil Springs Botanical Area
accessible via Flume Trail.

49




Final Environmental Impact Statement ~ Fossil Creek Wild and Scenic River

Comparison of Alternative Capacities
Table 2-4 summarizes user capacities that would be provided in each alternative. The descriptions in this table represent conditions at full implementation of the alternatives.

Table 2-4. Corridor-wide user capacities for the Fossil Creek CRMP alternatives at full implementation

Alternative A (No Action)

Alternative B (Enhanced
Protections)

Alternative C (Non-Motorized
Experience)

Alternative D (Motorized Use
and Refugia)

Alternative E (Enhanced
Recreation Opportunities
with Phased Implementation)

Alternative F (Demand-based
access)

Recreation site
capacities?

148 vehicles (approximately
740 people at one time)

112 vehicles (approximately
560 people at one time)

132 vehicles (approximately
660 people at one time)

129 vehicles (approximately
645 Oeople at one time)

270 vehicles (approximately
1,350 people at one time)

500 vehicles (approximately
2,500 people at one time)

Scenic driving/
motorized trail
user capacities?

N/A

People at one time: 0

People at one time: 0

Scenic driving, all vehicles.
40 vehicles (approximately 200
people at one time)

Motorized trail vehicles less
than 62 inches wide.

40 vehicles (approximately 80
people at one time)

People at one time: 0

Administrative
used

10 vehicles (approximately 50
people at one time)

10 vehicles (approximately 50
people at one time)

10 vehicles (approximately 50
people at one time)

10 vehicles (approximately 50
people at one time)

10 vehicles (approximately 50
people at one time)

10 vehicles (approximately 50
people at one time)

Walk-ins?® People at one time: 20 People at one time: 30 People at one time: 10 People at one time: 10 People at one time: 30 People at one time: 30
S:;ggi‘t’;""“de 158 vehicles/ 810 PAOT 122 vehicles/ 640 PAOT 142 vehicles/ 720 PAOT 179 vehicles/ 905 PAOT 320 vehicles/ 1,510 PAOT 510 vehicles/ 2,580 PAOT

1 Recreation site capacities are based on the number of available parking spaces during the high use season. It is not anticipated that maximum capacities will

(PAQOT) calculations for recreation sites assume one vehicle per parking space and five people per vehicle. Alternatives B-F reflect available parking at full implementation of the alternatives.

not be exceeded during the low-use season. Persons at one time

2 Capacity for scenic driving is based on 40 permitted vehicles and assumes five people per vehicle. Capacity for motorized trail use is based on 40 permitted vehicles less than 62 inches wide and assumes two people per

vehicle.

3 Administrative use includes Forest Service and other agency staff, partners, researchers, volunteers, law enforcement, and emergency responders. Walk-ins include walk-in visitors occasionally observed near the town of
Strawberry and in the Mazatzal area, and backcountry campers in the wild segments.

Summary Comparison of Effects
Table 2-5 summarizes the effects of implementing each alternative by resource area.

Table 2-5. Summary of effects of implementing the alternatives by resource area

water resources
projects that may affect
free flow

7 analysis process preventing
impacts to free flow condition
from newly proposed water
resources projects.

7 analysis process preventing
impacts to free flow condition
from newly proposed water
resources projects.

7 analysis process preventing
impacts to free flow condition
from newly proposed water
resources projects.

7 analysis process preventing
impacts to free flow condition
from newly proposed water
resources projects.

7 analysis process preventing
impacts to free flow condition
from newly proposed water
resources projects.

Resource Resource
Element Indicator/ Measure | Alternative A Alternative B Alternative C Alternative D Alternative E Alternative F
Watershed and Soils
Free Flow Presence/absence of No impact because of section No impact because of section No impact because of section No impact because of section No impact because of section No impact because of section

7 analysis process preventing
impacts to free flow condition
from newly proposed water
resources projects.

Water Quantity

Groundwater
extraction within the
Fossil Creek WSR
corridor

No impact because Forest
Service Manual 2500, chapter
2540, water uses and
development, explicitly

No impact because Forest
Service Manual 2500, chapter
2540, water uses and
development, explicitly

No impact because Forest
Service Manual 2500, chapter
2540, water uses and
development, explicitly

No impact because Forest
Service Manual 2500, chapter
2540, water uses and
development, explicitly

No impact because Forest
Service Manual 2500, chapter
2540, water uses and
development, explicitly

No impact because Forest
Service Manual 2500, chapter
2540, water uses and
development, explicitly
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Resource Resource
Element Indicator/ Measure | Alternative A Alternative B Alternative C Alternative D Alternative E Alternative F
indicates that proposals to indicates that proposals to indicates that proposals to indicates that proposals to indicates that proposals to indicates that proposals to
pump or transport water must pump or transport water must pump or transport water must pump or transport water must pump or transport water must pump or transport water must
not impair National Forest not impair National Forest not impair National Forest not impair National Forest not impair National Forest not impair National Forest
System resources. System resources. System resources. System resources. System resources. System resources.
Water Quality Provision of toilet 45 PAOT/toilet 29 PAOT/toilet 40 PAOT/toilet 57 PAOT/toilet 63 PAOT/toilet 99 PAQOT/toilet
facilities as a function
of capacity
(PAOT/toilet)
Soil Condition Extent of soil 152 acres 120 acres 107 acres 102 acres 141 acres 135 acres
disturbance (acres
rounded to nearest
whole number)
Riparian Function % of perennial stream 10% 10% 6% 4% 11% 10%

with adjacent rec site
(rounded to nearest
whole number)

Air quality New disturbance from No expansion of existing 5.6 acre expansion of 7.5 acre expansion of 10.7 acre expansion of 24.4 acre expansion of 20.6 acre expansion of
construction activities recreational infrastructure. recreational infrastructure. recreational infrastructure recreational infrastructure recreational infrastructure recreational infrastructure
that may create dust

Geology
Travertine Potential for visitor use | Unplanned recreation that may | Most visitor use would occur Impacts from sediment inputs Impacts from sediment inputs Impacts from sediment inputs Impacts from sediment inputs

disturbance

to damage existing or
developing travertine
features through direct
contact

be more common without
CRMP guidance has greater
potential to damage travertine
formations through direct
contact. No formal monitoring
of impacts to travertine
features would occur.

away from the reach of Fossil
Creek where travertine
formation is greatest.

Guidance provided by CRMP
management direction and
comprehensive design of
recreation sites would reduce
the potential for visitor use to
damage travertine formations.
Lowest visitor capacity of all
alternatives, therefore lowest
potential for human contact
with travertine features.

on travertine deposition are
comparable across all action
alternatives.

Recreation site design and
improved creek access should
reduce sediment inputs that
may reduce travertine
deposition.

Second lowest visitor capacity
of all alternatives, therefore
second lowest potential for
human contact with travertine
features.

on travertine deposition are
comparable across all action
alternatives.

Recreation site design and
improved creek access should
reduce sediment inputs that
may reduce travertine
deposition.

Third highest visitor capacity of
all alternatives, therefore third
highest potential for human
contact with travertine
features.

on travertine deposition are
comparable across all action
alternatives.

Recreation site design and
improved creek access should
reduce sediment inputs that
may reduce travertine
deposition.

Second highest visitor capacity
of all alternatives, therefore
second highest potential for
human contact with travertine
features.

on travertine deposition are
comparable across all action
alternatives.

Recreation site design and
improved creek access should
reduce sediment inputs that
may reduce travertine
deposition.

Highest visitor capacity of all
alternatives, therefore highest
potential for human contact
with travertine features.

Travertine Potential for Sedimentation may result from | Impacts from sediment inputs Impacts from sediment inputs Impacts from sediment inputs Impacts from sediment inputs Impacts from sediment inputs
deposition sedimentation to poorly designed or maintained | on travertine deposition are on travertine deposition are on travertine deposition are on travertine deposition are on travertine deposition are
impact travertine parking lots, creek access, comparable across all action comparable across all action comparable across all action comparable across all action comparable across all action
deposition roads, or trails, thereby alternatives. alternatives. alternatives. alternatives. alternatives.
reducing travertine deposition Recreation site design and Recreation site design and Recreation site design and Recreation site design and Recreation site design and
potential. improved creek access should | improved creek access should | improved creek access should | improved creek access should | improved creek access should
reduce sediment inputs that reduce sediment inputs that reduce sediment inputs that reduce sediment inputs that reduce sediment inputs that
may reduce travertine may reduce travertine may reduce travertine may reduce travertine may reduce travertine
deposition. deposition. deposition. deposition. deposition.
Wildlife and Vegetation
Biological Acres of habitat Upland habitat disturbed = 106 | Upland habitat disturbed = Upland habitat disturbed = Upland habitat disturbed = Upland habitat disturbed = Upland habitat disturbed =
Resources disturbance includes 84.7 88.6 82.3 92.8 93.8

the sum acres of open
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Resource
Element

Resource
Indicator/ Measure

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Alternative F

roads, open trails,
developed recreation
areas, and dispersed
recreation areas.

Riparian habitat disturbed =
20.3

Total =126.3

Riparian habitat disturbed =
9.3

Total = 94.0

Riparian habitat disturbed =
8.6

Total =97.2

Riparian habitat disturbed =
13.6

Total =95.9

Riparian habitat disturbed =
21.6

Total =114.4

Riparian habitat disturbed =
14.9

Total =113

Biological
Resources

Acres of habitat
restored would be the
sum of bare areas to
be restored, recreation
sites to be closed and
restored, roads to be
closed and restored,
and trails to be closed
and restored. Once
these acres become
restored, they are
considered as wildlife
refugia.

0

41.2 acres

43.7

46.4

40.6

41.55

Biological
Resources

Acres of full riparian
potential equals the
sum of undisturbed
riparian refugia acres
(riparian acres where
there are no roads,
trails, or recreation
sites) plus riparian
acres to be restored.
This is the ultimate
amount of riparian
habitat that would be
available in a relatively
undisturbed state to
wildlife as refugia.

625.60 ac

663.4 ac

665.4 ac

661.0 ac

651.0 ac

657.94 ac

Biological
Resources

Total refugia habitat is
the sum of the full
riparian potential along
with the undisturbed
acres of all upland
habitat types. This is
the ultimate amount of
all habitat types within
the corridor that would
be available in a
relatively undisturbed
state to wildlife as
refugia.

5073.7

5105.9

5102.8

5104.1

5085.6

5091.3

Biological
Resources

Botanical Area (Acres
within the Fossil
Springs Botanical Area
boundary)

Inconsistent size as per the
two forest plans. No current
measures to protect botanical
resources

Size of botanical area is
consistent in both forest plans
at 33 acres. Accessible via foot
trails but if impacts are

Size of botanical area is
consistent in both forest plans
at 33 acres. No trail access, so
botanical area would receive
no human-caused impacts.

Size of botanical area is
consistent in both forest plans
at 33 acres. No trail access, so
botanical area would receive
no human-caused impacts.

Size of botanical area is
consistent in both forest plans
at 33 acres. Accessible via
foot trails but if impacts are

Size of botanical area is
consistent in both forest plans
at 33 acres. Access to the
botanical area is permitted but
only via Flume trail. If impacts
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Resource Resource
Element Indicator/ Measure | Alternative A Alternative B Alternative C Alternative D Alternative E Alternative F
detected, means to limit detected, means to limit are detected, means to limit
access may be implemented. access may be implemented. access may be implemented.
Adverse Whether or not an No No No No No Yes
Affect/Degradation | alternative would result
to Biological in a segment wide
Resources adverse effect or
degradation to
Biological resources
from actions proposed
in each alternative.
Aquatic Resources
36.8 acres 42.4 acres 28.4 acres 28 acres 61.5 acres 57.7 acres

Native fish and
aquatic
macroinvertebrate
habitat

Disturbed area (acres)
and recreation density
(people at one time
divided by total
recreation disturbed
acres) estimates the
potential for increased
anthropogenic
sedimentation and
impact to riparian
function from roads,
trails and recreation
sites. More disturbed
acres and higher visitor
density represents
greater negative
impact.

22.0 people per acre

15.1 people per acre

25.4 people per acre

32.3 people per acre

24.6 people per acre

44.7 people per acre

Native fish and
aquatic
macroinvertebrate
habitat

This measure identifies
the average distance
between visitors if
Recreation Dispersal
sites were used at
maximum capacity
(People At One Time /
total length of stream
in recreation sites).
Smaller values
represent more
crowded conditions,
suggesting people are
more likely to leave the
recreation site.

10.15 feet between visitors

13.41 feet between visitors

7.03 feet between visitors

4.38 feet between visitors

6.07 feet between visitors

3.21 feet between visitors

Native fish and
aquatic
macroinvertebrate
habitat

Habitat enhancement
(acres) measures the
potential for decreased
anthropogenic
sedimentation and
impact to riparian

0 acres

20.5 acres

21.8 acres

22.3 acres

20.5 acres

20.37 acres
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Resource
Element

Resource
Indicator/ Measure

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Alternative F

function from roads,
trails and recreation
sites. More restored
acres represents

greater positive impact.

Native fish and
aquatic
macroinvertebrate
habitat

This measure ranks
the potential for
introduction of fecal
bacteria and personal
care products (5 =
most potential for
negative impacts to
water quality)

Native fish
populations

Potential for human-
mediated non-native
fish introduction and
direct recreation
impacts. More people
represent a greater
likelihood that a visitor
will introduce an
invasive fish species.

810 visitors

640 visitors

720 visitors

905 visitors

1510 visitors

2580 visitors

Heritage Resources

Western Apache
and Yavapai
Traditional and
Contemporary
Cultural Values
ORV

Traditional cultural
practitioner
observation and
assessment

The institution of the
reservation system for the
2016 high season (continuing
to present) and the installation
of vault toilets has resulted in
Fossil Creek being in a healthy
state.

If they had to choose, the
Yavapai — Apache Nation
would choose Alternative B
(assume that this is because
Alternative B would result in
the smallest amounts of
impacts, as well as the
smallest PAOT number).
Alternative B would have a
lower PAOT maximum than
currently allowed.

Alternative C would have a
lower PAOT maximum than
currently allowed.

Alternative D allows a
maximum of 95 more people
than currently allowed, assume
that this small increase
(10.5%) would not be a serious
concern to the Yavapai —
Apache Nation.

The Alt. E 1,510 PAOT,
constituting essentially of a
doubling of the current
capacity, would presumably be
a non-starter for the Yavapai —
Apache Nation. In reality,
though, any increase above
current capacity as a part of
operations under Alternative E
would be done under a
monitoring and adaptive
management regime that
would include management
decisions/actions that would
mitigate the secondary
impacts of PAOT increases.

The Yavapai — Apache Nation
has told the USFS that it is
categorically opposed to
Alternative F.

The Yavapai — Apache Nation
has stated that the first come
first serve policy during the
peak season will hinder and/or
preclude Tribal members from
easy access to Fossil Creek.

The Yavapai — Apache Nation
has told the USFS that the
Alternative F component that
closes the Bear (Fossil
Springs) Trail and provides
access to the Fossil Springs
area via the Flume Trall
(modified for emergency ATV
use) is acceptable to them.

Heritage
Resources
(National Register
of Historic Places-
eligible Properties)

Criteria of adverse
effect

Continuation of the current
management of the Fossil
Creek in which the USFS
would comply with the National
Historic Preservation Act
regarding register-eligible
properties on a case-by-case

For 19 of the Heritage
Resources, implementation of
the action alternatives will
result in no adverse effects.
For 16 Heritage Resources,
either archaeological
monitoring, or trail rerouting, or

For 19 of the Heritage
Resources, implementation of
the action alternatives will
result in no adverse effects.
For 16 Heritage Resources,
either archaeological
monitoring, or trail rerouting, or

For 19 of the Heritage
Resources, implementation of
the action alternatives will
result in no adverse effects.
For 16 Heritage Resources,
either archaeological
monitoring, or trail rerouting, or

For 19 of the Heritage
Resources, implementation of
the action alternatives will
result in no adverse effects.
For 16 Heritage Resources,
either archaeological
monitoring, or trail rerouting, or

For 19 of the Heritage
Resources, implementation of
the action alternatives will
result in no adverse effects.
For 16 Heritage Resources,
either archaeological
monitoring, or trail rerouting, or
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Resource
Element

Resource
Indicator/ Measure

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Alternative F

basis for individual
undertakings.

prohibition of ground disturbing
activities in certain areas will
result in no adverse effects.

prohibition of ground disturbing
activities in certain areas will
result in no adverse effects.

prohibition of ground disturbing
activities in certain areas will
result in no adverse effects.

prohibition of ground disturbing
activities in certain areas will
result in no adverse effects.

prohibition of ground disturbing
activities in certain areas will
result in no adverse effects.

Recreation

Protect/ enhance
recreation ORV

Recreation access
(number of people who
may visit during permit
or high-use season)

53,000 above baseline

21,000 above baseline

39,000 above baseline

36,000 above baseline
(includes scenic driving)

Up to 163,000 above baseline
(includes OHV motorized trail
use)

392,140 above baseline

Recreation experience
quality (potential for
toilets, trash, noise,
crowding; condition of
other river values;
improvements to
facilities and
management)

Potential for crowding, trash,
noise, and sanitation issues as
a function of the number of
people/vehicles is equivalent
to current condition. No
improved facilities planned, but
may be completed on an ad-
hoc basis. Lack of CRMP may
adversely affect other river
values, which may adversely
affect recreation ORV.

Potential for crowding, trash,
noise, and sanitation issues as
a function of the number of
people/vehicles would be less
than current condition.
Improved facilities would
generally not be available to
visitors. Presence of CRMP
would better protect river
values than Alternative A.
Fewer people has lower
potential to adversely affect
other river values, which would
positively affect the recreation
ORV.

Potential for crowding, trash,
noise, and sanitation issues as
a function of the number of
people/vehicles would be less
than current condition.
Improved facilities would be
available to visitors. Presence
of CRMP would better protect
river values than Alternative A.
Fewer people has lower
potential to adversely affect
other river values, which would
positively affect the recreation
ORV.

Potential for crowding, trash,
noise, and sanitation issues as
a function of the number of
people/vehicles would be
greater than current condition.
Scenic driving vehicles may
contribute to greater noise and
dust impacts. Improved
facilities would be available to
visitors. Presence of CRMP
would better protect river
values than Alternative A;
however, potential adverse
impacts to other river values
resulting from more people
may adversely affect
recreation experience.

Potential for crowding, trash,
noise, and sanitation issues as
a function of the number of
people/vehicles would be
greater than current condition.
Motorized trail vehicles may
contribute to greater noise and
dust impacts. Improved
facilities would be available to
visitors. Presence of CRMP
would better protect river
values than Alternative A;
however, potential adverse
impacts to other river values
resulting from more people
may adversely affect
recreation experience.

Potential for crowding, trash,
noise, and sanitation issues as
a function of the number of
people/vehicles would be
substantially greater than
current condition. Improved
facilities would be available to
visitors. Presence of CRMP
would better protect river
values than Alternative A;
however, potential adverse
impacts to other river values
resulting from large numbers
of people may adversely affect
recreation experience.

Recreation activity
participation (available
opportunities)

Camping availability somewhat
limited. Full range of river-
related recreation activities
available.

Camping availability somewhat
limited. Full range of river-
related recreation activities
available.

Limited camping available.
Less boating and swimming
access available during high
use season because of less
vehicle access to corridor.
More hiking because of new
trails.

No access to Fossil Springs area

No camping available.
Less hiking available because
of trail closures.

Less swimming access because
some recreation sites closed.

Limited camping available.

More hiking because of new
trails.

Limited camping available.
Less boating and swimming
access available during high
use season because of less
vehicle access to corridor.
More hiking available because
of new trails; however, Fossil
Springs Trail would be closed.

Noise and
crowding from high
levels of
recreational use
may negatively
impact recreation
experience

OHV access, other
vehicle access,
distribution of use

OHV and scenic driving
infrequent. Noise limited due to
few OHVs, no through-traffic
on FR708.

Permit system spreads out
location and timing of use.
Crowding may occur at
waterfall site on weekends, but
most other locations receive
light or moderate use.

OHV and scenic driving
infrequent. Noise limited due to
few OHVs, no through-traffic
on FR708. Permit system
spreads out location and
timing of use. Crowding at
waterfall may be reduced due
to less trailhead parking. Other
sites in middle Fossil also have
less parking and fewer people,
so potential for noise and
crowding is lower than current
condition. Adaptive
management may be used to
address negative impacts to
recreation experience.

OHV and scenic driving
infrequent. Noise limited due to
few OHVs, no through-traffic
on FR708. All vehicles park
west of Homestead,; sites east
of bridge are walk-in only.
Permit system spreads out
location and timing of use.
Crowding likely reduced at
waterfall due to three mile
walk. Crowding may increase
at Homestead and the bridge
closer to parking areas. Lower
vehicle and visitor numbers
result in lower potential for
noise and crowding compared

Scenic driving by permit up to
40 vehicles per day. Noise
likely to increase between
Strawberry side and middle
Fossil, but less than if
additional vehicles were all
OHVs. Permit system spreads
out location and timing of use.
Higher total number of vehicles
and visitors results in higher
potential for noise and
crowding compared to current
condition. Adaptive
management may be used to
address negative impacts to
recreation experience.

OHV use of FR708 by permit
up to 40 vehicles per day.
Greatest potential for noise
between Strawberry side and
middle Fossil because scenic
driving vehicles are OHVs.
Permit system spreads out
location and timing of use.
Higher total number of
vehicles and visitors results in
higher potential for noise and
crowding compared to current
condition. Adaptive
management may be used to
address negative impacts to
recreation experience.

OHV and scenic driving
infrequent. FR 708 upstream
from Homestead closed to
public motorized use.

Increased recreation use of
Middle Fossil. Use may be
spread out in Middle Fossil
due to road closure at
Homestead. Substantially
higher total number of vehicles
and visitors results in greatest
potential for noise and
crowding compared to current
condition. Crowding likely to
increase substantially at
Homestead and parking areas
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to current condition. Adaptive nearest to Cactus Flat.
management may be used to Adaptive management may be
address negative impacts to used to address negative
recreation experience. impacts to recreation

experience.
Restricting Swimming restrictions No restrictions. All areas open No restrictions. Parking Access closed to Fossil Waterfall trail and Fossil No restrictions. All areas open No swimming restrictions. Lack
swimming, to swimming within parking capacity at waterfall trailhead Springs. PAOT reduced. Springs trail closed and to swimming within parking of motorized access to

particularly at the
Waterfall, may
negatively impact
recreation
opportunities and
experience

capacity.

and springs trailhead reduced.
Overall reduction in swimming
opportunities due to lower
PAOT. Swimming may be
limited through adaptive
management.

Waterfall and other sites east
of Homestead walk-in only.
Overall reduction in swimming
opportunities. Swimming may
be limited through adaptive
management.

restored. Tonto Bench closed
limiting access to popular
swimming sites. Parking
expanded at Irving. Overall
reduction in swimming
opportunities, including the
popular waterfall and Fossil
Springs areas. Swimming may
be limited through adaptive
management.

capacity. Overall increase in
swimming opportunities due to
higher PAOT. Swimming may
be limited through adaptive
management.

Waterfall during high-use
season may reduce numbers
there, but may be
counterbalanced by the
increased number of people
able to access Middle Fossil.
Swimming may be limited
through adaptive
management.

Restricting boating
(kayaking,
packrafting) may
negatively impact
the diversity of
recreation
opportunities

Boating restrictions

No restrictions. All areas open
to boating within parking
capacity.

No restrictions. Parking
capacity at waterfall trailhead
reduced. Possible overall
reduction in boating
opportunities due to lower
PAOT. Boating may be limited
through adaptive
management.

Waterfall and other sites east
of Homestead walk-in only.
PAOT reduced. Overall
reduction in boating
opportunities because of
reduced access and lower
PAOT. Boating may be limited
through adaptive
management.

Waterfall trail closed and
restored. Irving parking
expanded. Parking PAOT
reduced. Overall reduction in
boating access because of
reduced access, particularly to
the waterfall, and lower
parking PAOT. Boating may be
limited through adaptive
management.

No restrictions. Parking
capacity at waterfall trailhead
does not change. Increased
PAOT may provide more
boating opportunities. Boating
may be limited through
adaptive management.

No restrictions, but closing FR
708 to motor vehicles
upstream from Homestead
during high-use season will
make it harder to transport
kayaks to the Waterfall.
Boating may be limited
through adaptive
management.

Restricting access
to the Fossil
Springs area
eliminates a
popular
backcountry
recreation
opportunity

Access restrictions to
Fossil Springs

Approximately 165 people per
day during permit season may
access Fossil Springs from the
Fossil Springs trailhead.
Unlimited outside of permit
season.

Approximately 90 people per
day during permit season may
access Fossil Springs from the
Fossil Springs trailhead.
Unlimited outside of permit
season. Access to portions of
the corridor may be limited
through adaptive
management.

Approximately 165 people per
day during permit season may
access Fossil Springs from the
Fossil Springs trailhead.
Unlimited outside of permit
season. Access to portions of
the corridor may be limited
through adaptive
management.

Fossil Springs access trails
closed.

Approximately 30 people per
day during permit season may
access Fossil Springs from the
Fossil Springs trailhead.
Access unlimited outside of
permit season. Access to
portions of the corridor may be
limited through adaptive
management.

Access via Springs Trail
closed.

Allowing camping
in the Fossil Creek
corridor, including
in the Fossil
Springs area,
increases the
diversity of
available
recreation
opportunities.

Availability of camping

Dispersed camping available
downstream of bridge and
upstream of dam in Fossil
Springs area outside of permit
season. Dispersed camping
available year-round in wild
segments outside permit area.

Camping limited compared to
current condition. Up to 10
designated campsites
available in middle Fossil
outside of permit season.
Dispersed camping in Fossil
Springs area for up to 3 groups
of 5 people year-round.
Dispersed camping available
year-round in wild segments
outside permit area. Camping
may be limited through
adaptive management.

Camping limited compared to
current condition. Up to 3
designated campsites at
Cactus Flat and 4 sites at Rim
Trailhead. No camping at
Fossil Springs. Dispersed
camping available year-round
in wild segments outside
permit area. Camping may be
limited through adaptive
management.

No camping available in
middle Fossil or at Fossil
Springs. Dispersed camping
available year-round in wild
segments outside permit area.

Camping limited compared to
current condition. Up to 10
designated campsites in
middle Fossil. 4 sites at Rim
trailhead. 3 designated sites in
upper Fossil. Sites reserved
through permit system
available year-round.
Dispersed camping available
year-round in wild segments
outside permit area. Camping
may be limited through
adaptive management.

Camping limited compared to
current condition. Dispersed
camping in Middle Fossil and
Fossil Springs limited to low-
use season. 10 designated
campsites at Homestead in
high-use season. Camping
may be limited through
adaptive management.
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Alternative B

Alternative C
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Alternative F

Allowing camping
may increase
impacts to natural
and cultural
resources and
result in additional
trash.

Amount of trash from
camping

No legal camping during
permit season. Unlimited
dispersed camping outside of
permit season in certain
portions of the corridor has
potential to result in trash;
however, amount of trash from
camping during winter is
unknown. Camping may be
limited through adaptive
management to reduce issues
such as trash.

Camping limited to 10
designated campsites in
middle fossil. Site host
present. Dispersed camping
for 3 groups in springs area.
Lower potential for trash
because camping limited.
Camping may be limited
through adaptive management
to reduce issues such as trash.

Camping limited to 7
designated campsites. Site
host present. Lower potential
for trash because camping
limited. Camping may be
limited through adaptive
management to reduce issues
such as trash.

Lowest potential for trash
because no camping allowed.

Year-round limitation of
camping to 17 designated
sites and possible site host will
likely reduce amount of trash
left by campers. Camping may
be limited through adaptive
management to reduce issues
such as trash.

Camping limited to 10
designated campsites in
middle fossil year-round. Site
host present. Dispersed
camping outside of high-use
season in Fossil Springs area.
Lower potential for trash in
Middle Fossil because
camping limited. Camping may
be limited through adaptive
management to reduce issues
such as trash.

Managing entry
into the Fossil
Creek corridor with
a permit system
may exclude
potential visitors
due to technical
challenges posed
by using the permit
system or financial
burden of paying a
fee.

Percent of people
canceling unused
permit for refund (as
indicator of impact of
fee)

Presence of permit
system

Permits available by phone or
internet. $6 per vehicle
administrative fee. Few no-
shows (12%) bother to cancel
unused permits for refunds
indicating nominal cost.

Permits will be required as
long as they are needed to
manage visitor capacity.
Permits may be available on-
site with improved cell
coverage

Permits will be required as
long as they are needed to
manage visitor capacity.
Permits may be available on-
site with improved cell
coverage

Permits will be required as
long as they are needed to
manage visitor capacity.
Permits may be available on-
site with improved cell
coverage

Permits will be required as
long as they are needed to
manage visitor capacity.
Permits may be available on-
site with improved cell
coverage

No permit unless future
monitoring indicates a need.
Permit fees are outside the
scope of this analysis and are
determined through a separate
process

Additional
infrastructure
development may
reduce the wild
character and
scenic integrity of
Fossil Creek.

New development in
wild and scenic river
corridor

New infrastructure developed
as needed. No consistent
guidance, therefore, no
consistent protection of wild
and scenic character.

Lowest amount of new
infrastructure development,
therefore lowest potential for
impacts to wild and scenic
character. Consistent guidance
for infrastructure development
should limit impacts.

Moderate amount of new
infrastructure development,
Consistent guidance for
infrastructure development
should limit impacts to wild and
scenic character.

Moderate amount of new
infrastructure development,
Consistent guidance for
infrastructure development
should limit impacts to wild and
scenic character.

Higher amount of new
infrastructure development,
Consistent guidance for
infrastructure development
should limit impacts to wild
and scenic character.

Higher amount of new
infrastructure development,
Consistent guidance for
infrastructure development
should limit impacts to wild
and scenic character.

Increasing
motorized access
to the Fossil Creek
corridor from the
Strawberry side
would provide an
opportunity for
motorized
recreation,
particularly for
those from the
Strawberry area
who may be
unable to hike into
Fossil Creek, and
may decrease
emergency
response times.

Opportunities for
motorized recreation.

Motorized recreation access
from SR260 with parking
permit available during
reservation season; unlimited
rest of year.

Motorized recreation access
from SR260 with parking
permit available during
reservation season; unlimited
rest of year.

Motorized recreation access
from SR260 with parking
permit available during
reservation season; unlimited
rest of year.

Motorized recreation access
from SR260 with parking
permit available during
reservation season; unlimited
rest of year. Possible scenic
driving from Strawberry with
any vehicle by permit up to 40
vehicles per day provides
expanded motorized recreation
opportunity.

Motorized recreation access
from SR260 with parking
permit available during
reservation season; unlimited
rest of year. Possible OHV
access from Strawberry by
permit up to 40 vehicles per
day provides expanded
motorized recreation
opportunity.

Unlimited motorized recreation
access from SR 260 with
parking limited to available
lots.

57




Final Environmental Impact Statement ~ Fossil Creek Wild and Scenic River

Resource
Element

Resource
Indicator/ Measure

Alternative A
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Alternative F

Motorized use in
the vicinity of
Fossil Creek may
increase noise,
crowding, trash,
invasive species,
pollutants, erosion,
and siltation into
the creek.

Potential for noise,
crowding, trash

Potential for noise impacts
resulting from motorized use
limited to permitted vehicles
driving to parking lots. Both
OHVs and standard vehicles
may access the river corridor
with a permit. Crowding limited
by permit system. Crowding
may occur at certain sites
during times of high use.
Potential for trash limited by

PAOT, management presence.

Some trash likely, but much
less than without a permit

system based on observations.

Number of vehicles at one time
reduced by approximately 36.
Potential for noise impacts
resulting from motorized use
limited to permitted vehicles
driving to parking lots. Both
OHVs and standard vehicles
may access the river corridor
with a permit. Crowding limited
by permit system. Crowding
may occur at certain sites
during times of high use.
Potential for trash limited by
PAOT, management presence.
Some trash likely, but much
less than without a permit
system based on observations.
Overall, less potential for
noise, crowding, and trash
impacts because of lower
number of vehicles and PAOT.

Number of vehicles at one time
reduced by approximately 16.
Potential for noise impacts
resulting from motorized use
limited to permitted vehicles
driving to parking lots. Both
OHVs and standard vehicles
may access the river corridor
with a permit. Less potential
for vehicle noise impacts
beyond Homestead during
high use season. Crowding
limited by permit system.
Crowding may occur at certain
sites during times of high use.
Potential for trash limited by
PAOT, management presence.
Some trash likely, but much
less than without a permit
system based on observations.
Overall, less potential for
noise, crowding, and trash
impacts because of lower
number of vehicles and PAOT.

Up to 40 additional vehicles
with scenic driving permits
entering from Strawberry side
per day may add to noise.
Both OHVs and standard
vehicles may access the river
corridor with a permit.
Crowding limited by permit
system. Crowding may occur
at certain sites during times of
high use. Potential for trash
limited by PAOT, management
presence. Some trash likely,
but much less than without a
permit system based on
observations. Overall, greater
potential for noise, crowding,
and trash impacts because of
higher number of vehicles and
PAOT, however, this is
somewhat reduced because
scenic driving permits would
not allow for extended use of
recreation sites.

Up to 40 additional OHVs with
permit entering from
Strawberry side per day likely
to add to noise. Both OHVs
and standard vehicles may
access the river corridor with a
permit; however, permits for
entry from Strawberry would
be limited to OHVs. Crowding
limited by permit system.
Crowding likely to occur at
certain sites during times of
high use. Potential for trash
limited by PAOT, management
presence. Some trash likely,
but less than without a permit
system based on
observations. Overall, greater
potential for noise, crowding,
and trash impacts because of
higher number of vehicles and
PAOT, however, this is
somewhat reduced because
OHV permits would not allow
for extended use of recreation
sites.

Number of vehicles increased
by 352. Potential for noise,
crowding, and trans would not
be limited by a permit system.
Less potential for vehicle noise
impacts beyond Homestead
during high use season.
Overall, much greater potential
for noise, crowding, and trash
impacts because of higher
number of vehicles and PAOT

Limiting public use
of Fossil Creek
may negatively
impact local
economies by
reducing visitors
who may patronize
local businesses.

Number of visitors

Up to 135,000 people during
permit season. 55,000 above
2009 baseline. Unlimited at
other times.

Up to 100,800 people during
permit season. Fewer people
than allowed during the current
permit system, but 20,800
above 2009 baseline.
Unlimited at other times.

Up to 118,800 people during
permit season. Fewer people
than allowed during the current
permit system, but 38,800
above 2009 baseline.
Unlimited at other times.

Up to 116,100 people during
permit season. Fewer people
than allowed during the current
permit system, but 36,100
above 2009 baseline.
Unlimited at other times.

Up to 243,000 people during
permit season. 163,000 above
2009 baseline. Unlimited at
other times.

Up to 472,140 people during
high-use season. 392,140
above 2009 baseline.
Unlimited at other times.

Commercial
activities (e.g.
outfitters/guides or
concessionaires)
may increase local
economic
opportunity,
increase
recreation
opportunities, and
limit impacts of
recreation on
corridor resources
by improving
visitor behavior.

Recreation
opportunities

No authorized commercial
activity.

Needs assessment and
prospectus for outfitter/guide
use in Fossil Creek WSR
corridor completed within two
years of CRMP approval.
Would not increase total
capacity set by alternatives.
Additional oversight provided
by commercial operators may
reduce impacts of recreation
on river resources.

Needs assessment and
prospectus for outfitter/guide
use in Fossil Creek WSR
corridor completed within two
years of CRMP approval.
Would not increase total
capacity set by alternatives.
Additional oversight provided
by commercial operators may
reduce impacts of recreation
on river resources.

Needs assessment and
prospectus for outfitter/guide
use in Fossil Creek WSR
corridor completed within two
years of CRMP approval.
Would not increase total
capacity set by alternatives.
Additional oversight provided
by commercial operators may
reduce impacts of recreation
on river resources.

Needs assessment and
prospectus for outfitter/guide
use in Fossil Creek WSR
corridor completed within two
years of CRMP approval.
Would not increase total
capacity set by alternatives.
Additional oversight provided
by commercial operators may
reduce impacts of recreation
on river resources.

Needs assessment and
prospectus for outfitter/guide
use in Fossil Creek WSR
corridor completed within two
years of CRMP approval.
Would not increase total
capacity set by alternatives.
Additional oversight provided
by commercial operators may
reduce impacts of recreation
on river resources.
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Authorizing Access to the WSR No authorized commercial Needs assessment and Needs assessment and Needs assessment and Needs assessment and Needs assessment and
commercial corridor activity. prospectus for outfitter/guide prospectus for outfitter/guide prospectus for outfitter/guide prospectus for outfitter/guide prospectus for outfitter/guide

activities (e.g.
outfitters/guides or
concessionaires)
in the Fossil Creek
corridor may
detract from the
wild and scenic
character of the
area and privilege
access for those
who are able to
pay for services.

use in Fossil Creek WSR
corridor completed within two
years of CRMP approval.
Would not increase total
capacity set by alternatives. If
commercial activities are
authorized, access to the river
corridor would continue to be
available for those not using
commercial services.

use in Fossil Creek WSR
corridor completed within two
years of CRMP approval.
Would not increase total
capacity set by alternatives. If
commercial activities are
authorized, access to the river
corridor would continue to be
available for those not using
commercial services.

use in Fossil Creek WSR
corridor completed within two
years of CRMP approval.
Would not increase total
capacity set by alternatives. If
commercial activities are
authorized, access to the river
corridor would continue to be
available for those not using
commercial services.

use in Fossil Creek WSR
corridor completed within two
years of CRMP approval.
Would not increase total
capacity set by alternatives. If
commercial activities are
authorized, access to the river
corridor would continue to be
available for those not using
commercial services.

use in Fossil Creek WSR
corridor completed within two
years of CRMP approval.
Would not increase total
capacity set by alternatives. If
commercial activities are
authorized, access to the river
corridor would continue to be
available for those not using
commercial services.

Socioeconomics

Economic Impact

Economic Activity —
visitation and spending
on project activities
and FC management

Recreation visitation would
support a maximum of 6 jobs
and $149,000 in labor income
during the permit period.
Spending on project activities
would support a total of 6 jobs
and $74,000 in labor income
annually.

Recreation visitation would
support a maximum of 4 jobs
and $113,000 in labor income
during the permit period.
Spending on project activities
would support a total of 9 jobs
and $149,000 in labor income
annually.

Recreation visitation would
support a maximum of 5 jobs
and $133,000 in labor income
during the permit period.
Spending on project activities
would support a total of 11
jobs and $165,000 in labor
income annually.

Recreation visitation would
support a maximum of 6 jobs
and $170,000 in labor income
during the permit period.
Spending on project activities
would support a total of 16
jobs and $283,000 in labor
income annually.

Recreation visitation would
support a maximum of 12 jobs
and $313,000 in labor income
during the permit period.
Spending on project activities
would support a total of 19
jobs and $317,000 in labor
income annually.

Recreation visitation would
support a maximum of 19 jobs
and $490,000 in labor income
during the permit period.
Spending on project activities
would support a total of 14
jobs and $205,000 in labor
income annually.

Financial
Efficiency

Financial Feasibility

$5.7 million

$9.8 million

$10.9 million

$17.5 million

$19.8 million

$13.6 million

Environmental
Justice

Disproportionate and
adverse effects to low-
income and/or minority
populations

User fees and reservation
system have the potential to
disproportionately impact low
income populations and
minority populations.

The reduction in available
weekend permits may require
visitors to travel further to find
similar recreation
opportunities, the additional
cost would disproportionately
impact low-income
populations.

User fees and reservation
system have the potential to
disproportionately impact low-
income populations and
minority populations.

The reduction in available
permits may require visitors to
travel further to find similar
recreation opportunities, the
additional cost would
disproportionately impact low-
income populations.

User fees and reservation
system have the potential to
disproportionately impact low-
income populations and
minority populations.

The reduction in available
weekend permits may require
visitors to travel further to find
similar recreation
opportunities, the additional
cost would disproportionately
impact low-income
populations.

User fees and reservation
system have the potential to
disproportionately impact low-
income populations and
minority populations.

The number of available
permits should meet demand
under conditions in 2016,
therefore, it is unlikely that
travel costs would
disproportionately impact low-
income populations.

User fees and reservation
system have the potential to
disproportionately impact low-
income populations and
minority populations.

The number of available
permits should meet demand
under conditions in 2016,
therefore, it is unlikely that
travel costs would
disproportionately impact low-
income populations.

User fees have the potential to
disproportionately impact low-
income populations and
minority populations.

The number of available
permits should meet demand,
therefore, it is unlikely that
travel costs would
disproportionately impact low-
income populations.

Quality of Life

Recreation Access

Available permits would meet
current demand for weekday
visitation. It is difficult to say
with certainty if future weekday
demand will be met. Demand
for weekend permits would not
be met as the population
grows. Reduction in quality of
life for visitors who wish to
recreate at Fossil Creek on the
weekend, but aren’t able to

Available permits are the
lowest, which affects visitation.
Alt B will likely have the
greatest negative impact on
quality of life for visitors who
wish to recreate at Fossil
Creek, but aren’t able to obtain
a permit.

Available permits are the
second lowest, which affects
visitation.

Alt C will likely have negative
impacts on quality of life for

Fossil Creek, but aren’t able to
obtain a permit.

visitors who wish to recreate at

The impact to quality of life
due to permit
availability/accessibility of
Fossil Creek will be less than
under Alternatives A, B, and C.

The impact to quality of life
due to permit
availability/accessibility of
Fossil Creek is likely minimal
since the number of permits is
greater than the current
visitation.

The impact to quality of life
due to permit
availability/accessibility of
Fossil Creek is the least under
Alt F since the number of
permits is the greatest.
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obtain a permit would be
expected.

Quality of Life

Values, beliefs,
attitudes for a diversity
of recreation
opportunities

No changes to opportunities
for recreation such as
camping, fishing, hiking,
swimming, kayaking,
horseback riding, and OHVs.
Therefore no change to the
existing quality of life for
recreation visitors that rely on
a diversity of recreation
opportunities.

People that value the area for
its wild and scenic character
will benefit from this alternative
as visitor capacity is the lowest
among the alternatives and
infrastructure development is
minimal. People that value
swimming and boating may be
negatively impacted more than
under the existing condition as
parking capacity and
motorized access is
decreased.

People that value the area for
its wild and scenic character
and ecosystem integrity will
benefit from this alternative as
access to Fossil Springs is
closed. People that value
motorized access to
swimming, boating, and
camping opportunities will be
negatively impacted compared
to the existing condition.

People that value the area for
its wild and scenic character
will benefit from this alternative
as hiking, camping, swimming,
and boating opportunities are
limited. People that value
scenic driving will benefit more
than under the existing
condition as the alternative
includes scenic driving for up
to 40 additional vehicles per
day.

People that value the area for
its wild and scenic character
will benefit from this alternative
but less than under the other
alternatives as permits for the
Fossil Springs area would be
reduced. Since recreation
opportunities will be increased
for hiking, camping, boating,
and swimming, people that
value diverse recreation
opportunities will be positively
impacted more than under the
other alternatives.

People that value the area for
its wild and scenic character
will be negatively affected by
this alternative since it has the
greatest capacity for visitation.
Since recreation opportunities
will be increased as boating
and swimming are not
restricted, people that value
diverse recreation
opportunities will be positively
impacted more than under
alternatives A, B, C, and D,
though hikers for the Fossil
Spring trail will be negatively
impacted.

Scenery

Valued landscape
character

Acres of planned
landscape disturbance

90 ac of planned disturbance
(recreation sites, roads, and
trails), plus 36.3 acres of other
disturbed areas for a total of
126.3 acres of disturbance.
This represents the most
disturbed area of all alts and
thus the most potential for
negative impact to landscape
character due to departure
from the natural-appearing
landscape.

A total of 94.1 ac of planned
disturbance (recreation sites,
roads, and trails). This
represents the least disturbed
area of all alts and thus the
least negative impact to
landscape character due to
departure from the natural-
appearing landscape.

A total of 97.2 ac of planned
disturbance (recreation sites,
roads, and trails). This
represents less disturbed area
and thus less negative impact
to landscape character due to
departure from the natural-
appearing landscape than alts
A, E, and F and more
disturbance and thus more
negative impact to landscape
character than B and D.

A total of 95.9 ac of planned
disturbance (recreation sites,
roads, and trails). This
represents less disturbed area
and thus less negative impact
to landscape character due to
departure from the natural-
appearing landscape than alts
A, C, E, and F and more
disturbance and thus more
negative impact to landscape
character than B.

A total of 114.4 ac of planned
disturbance (recreation sites,
roads, and trails). This
represents the most disturbed
area of all action alts and thus
the most potential for negative
impact to landscape character
due to departure from the
natural-appearing landscape,
but less disturbed area than
Alt A.

A total of 108.7 ac of planned
disturbance (recreation sites,
roads, and trails). This
represents less disturbed area
and thus less negative impact
to landscape character due to
departure from the natural-
appearing landscape than alts
A and E and more disturbance
and thus more negative impact
to landscape character than B,
C, and D.

Valued landscape
character

Description of built
environment

Interim measures including
signage, kiosks, and toilets
currently present in Fossil
Creek detract from the natural-
appearing landscape because
their development has lacked
a comprehensive set of design
principles. These features do,
however, provide for both user
comfort and resource
protection.

Presents opportunities to
improve accessibility and
upgrade elements of the built
environment. These features
would be guided by a
comprehensive design process
and thus promote overall
aesthetic appeal of the built
environment and support
landscape character. These
features would also support
resource protection and visitor
comfort.

Presents opportunities to
upgrade elements of the built
environment. These features
would be guided by a
comprehensive design process
and thus promote overall
aesthetic appeal of the built
environment and support
landscape character. These
features would also support
resource protection and visitor
comfort. Accessibility of the
WSR corridor would be
lessened during the high-use
season, as visitors would be
unable to drive past
Homestead.

Presents opportunities to
upgrade elements of the built
environment. These features
would be guided by a
comprehensive design process
and thus promote overall
aesthetic appeal of the built
environment and support
landscape character. These
features would also support
resource protection and visitor
comfort. Accessibility of the
WSR corridor would be
increased year-round, as FR
708 would be repaired and
reopened for public motorized
use.

Presents opportunities to
upgrade elements of the built
environment. These features
would be guided by a
comprehensive design
process and thus promote
overall aesthetic appeal of the
built environment and support
landscape character. These
features would also support
resource protection and visitor
comfort. Accessibility of the
WSR corridor would be
increased year-round, as FR
708 would be repaired and
reopened for limited public use
as a motorized trail.

Presents opportunities to
upgrade elements of the built
environment. These features
would be guided by a
comprehensive design
process and thus promote
overall aesthetic appeal of the
built environment and support
landscape character. These
features would also support
resource protection and visitor
comfort. However, the size of
the parking lot at Cactus Flat
and the overall high number of
vehicles in the WSR corridor
may detract from landscape
character by representing a
marked departure from the
relatively remote and natural
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Resource
Element

Resource
Indicator/ Measure

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Alternative F

Fossil Creek setting.
Accessibility of the WSR
corridor would be decreased in
the high use season, as FR
708 would be closed to public
motorized travel beyond the
Homestead site to reduce
traffic congestion in the
corridor.

Valued landscape
character

Acres of dispersed
recreation area;
persons at one time
(PAQOT)

26.0 ac of dispersed recreation
areas. This is slightly less than
alts E and F, the same as Alt
B, and more than alts C and D.
Alt A would provide for a visitor
capacity of 740 PAOT, which
is more than alts B and C (with
more potential for impacts
such as vegetation and ground
cover disturbance, soil
compaction, and trash and
human waste than these
alternatives) and less than alts
D, E, and F.

26.0 ac of dispersed recreation
areas. This is slightly less than
alts E and F, the same as Alt
A, and more than alts C and D.
Alt B would provide for a visitor
capacity of 560 PAOT, which
is the lowest of any alt. This
would result in the lowest
potential for impacts from
dispersed recreation. A
recreation environment that is
more managed overall would
further reduce the potential for
impacts of dispersed
recreation.

10.1 ac of dispersed recreation
areas. This is substantially less
than alts A, B, E, and F and
more than Alt D. Alt C would
provide for a visitor capacity of
660 PAOT, which is the
second lowest of any alt,
including current management.
This would result in a relatively
low potential for impacts from
dispersed recreation. A
recreation environment that is
more managed overall would
further reduce the potential for
impacts of dispersed
recreation.

6.6 ac of dispersed recreation
areas. This is substantially less
than all other alts. Alt D would
provide for a total visitor
capacity of 845 PAOT,
approximately 200 PAOT of
which would be for scenic
driving (no extended stops in
the WSR corridor). This total
capacity is higher than alts A,
B, or C and lower than alts E
and F. The increased number
of visitors would increase the
potential for impacts from
dispersed recreation; however,
a substantial portion of this
capacity would be from visitors
who are driving through the
corridor and only stopping for
short periods of time, which
has a lower likelihood of
impacts. A recreation
environment that is more
managed overall would further
reduce the potential for
impacts of dispersed
recreation.

26.3 ac of dispersed recreation
areas. This is the same as Alt
F and more than alts A, B, C,
and D. Alt E would provide for
a total maximum visitor
capacity of 1,430 PAOT,
approximately 80 PAOT of
which would be for motorized
trail use (no extended stops in
the WSR corridor). This total
capacity is lower than Alt F
and substantially higher than
alts A, B, C, and D. The
increased number of visitors
would increase the potential
for impacts from dispersed
recreation; however, visitor
numbers would be increased
incrementally. Additionally, a
portion of this capacity would
be from visitors who are
driving through the corridor on
motorized trail vehicles and
only stopping for short periods
of time, which has a lower
likelihood of impacts. Further,
a recreation environment that
is more managed overall
would further reduce the
potential for impacts of
dispersed recreation.

26.3 ac of dispersed recreation
areas. This is the same as Alt
E and more than alts A, B, C,
and D. Alt F would provide for
a total maximum visitor
capacity of 2,500 PAOT. This
total capacity is substantially
higher than all other
alternatives. The increased
number of visitors would
increase the potential for
impacts from dispersed
recreation; however, visitor
numbers would be increased
incrementally. The higher
number of visitors that could
result may result in “creep” of
dispersed recreation and
associated impacts outside of
recreation sites. This effect
may be exacerbated by the
Cactus Flat parking lot, where
most parking would occur,
being relatively removed from
creekside access points and
visitors needing to seek
access to the creek on foot or
bike. However, adaptive
management actions would be
taken to address these effects
if they are found to occur.
Further, a recreation
environment that is more
managed overall would reduce
the potential for impacts of
dispersed recreation.

Valued landscape
character

Seen area from
travelways and
recreation sites

All management activities and
most recreational use would
occur in foreground areas
where disruptions to landscape
character would be most
noticeable. As a result, the

All management activities and
most recreational use would
occur in foreground areas
where disruptions to landscape
character would be most
noticeable. As a result, the

Two new trails (Creek View in
Middle Fossil and Rim near the
Fossil Springs Trailhead)
would be established. These
would represent new
travelways providing views into

Although the new Rim Trail
would be constructed, the Bear
Trail and portions of the Flume
Trail would be closed, reducing
the overall seen area in the
WSR corridor. All management

The new Rim and Creek View
trails would be constructed,
increasing the overall seen
area in the WSR corridor. All
management activities and
most recreational use would

The new Rim and Creek View
trails, as well as a connector
trail between Cactus Flat and
Homestead, would be
constructed, and the Bear Trail
would be closed and
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Resource Resource
Element Indicator/ Measure | Alternative A Alternative B Alternative C Alternative D Alternative E Alternative F
landscape character of landscape character of the WSR corridor. All activities and most recreational | occur in foreground areas decommissioned. These trail
foreground areas has the foreground areas has the management activities and use would occur in foreground | where disruptions to system changes would
highest potential to experience | highest potential to experience | most recreational use would areas where disruptions to landscape character would be | increase the overall trail
impacts from management and | impacts from management and | occur in foreground areas landscape character would be most noticeable. As a result, mileage and therefore
use. Alt A would contain 11 use. Alt B would contain 12 where disruptions to landscape | most noticeable. As a result, the landscape character of increase the overall seen area
developed sites (parking developed sites (parking character would be most the landscape character of foreground areas has the in the WSR corridor. All
areas, visitor contact stations, areas, visitor contact stations, noticeable. As a result, the foreground areas has the highest potential to experience | management activities and
and administrative sites), and administrative sites), landscape character of highest potential to experience | impacts from management most recreational use would
which is fewer than alts B, E, which is fewer than Alt E; the foreground areas has the impacts from management and | and use. Alt E would contain occur in foreground areas
and F; the same as Alt C; and same as Alt F; and more than highest potential to experience | use. Alt D would contain 10 13 developed sites (parking where disruptions to
more than alt D. However, the alts A, C, or D. impacts from management and | developed sites (parking areas, visitor contact stations, landscape character would be
chance of adverse impacts to use. Alt C would contain 11 areas, visitor contact stations, and administrative sites), most noticeable. As a result,
foreground areas and their developed sites (parking and administrative sites), which is the most of all alts. the landscape character of
contribution to landscape areas, visitor contact stations, which is the fewest of all alts. foreground areas has the
character is greatest in Alt A and administrative sites), highest potential to experience
because no comprehensive which is fewer than alts B and impacts from management
design guidance would be E, the same as Alt A, and and use. Alt F would contain
provided by the CRMP. more than Alt D. 12 developed sites (parking
areas, visitor contact stations,
and administrative sites),
which is less than Alt E, the
same as Alt B, and more than
alts A, C, and D.
No specific additional 41.2 ac of restoration actions 43.7 ac of restoration actions 46.4 ac of restoration actions 40.6 ac of restoration actions 42 ac of restoration actions are
restoration actions are are planned. These actions are planned. These actions are planned. These actions are planned. These actions planned. These actions would
planned, and restoration of would restore these unplanned | would restore unplanned bare would restore unplanned bare would restore unplanned bare restore unplanned bare areas
disturbed areas would be bare areas and make progress | areas, recreation sites and areas, recreation sites and areas. Restoration would and the Bear Trail. Restoration
completed on an as-needed toward the desired conditions associated roads that would be | associated roads that would be | make progress toward the would make progress toward
basis and be subject to of high or very high scenic closed, some trails. closed, and some trails. desired conditions of high or the desired conditions of high
separate NEPA analysis. The integrity and towards a more Restoration would make Restoration would make very high scenic integrity and or very high scenic integrity
36.3 acres of “other disturbed natural-appearing landscape. progress toward the desired progress toward the desired towards a more natural- and towards a more natural-
areas” identified in Fossil Until restoration is completed, conditions of high or very high conditions of high or very high appearing landscape. Until appearing landscape. Until
Creek would continue to cause | these areas would continue to scenic integrity and towards a scenic integrity and towards a restoration is completed, restoration is completed,
Landscape _ deviations from the landscape cause deviations from the more natural-appearing o more natural-appearing o unpl_anned bare areas_wguld unpl_anned bare areas'wpuld
character Apres of restoration of character. landscape character. Alt B landscape. Until restoration is landscape. Until restoration is continue to cause deviations continue to cause deviations
enhancement disturbed areas proposes less restoration than | completed, unplanned bare completed, unplanned bare from the landscape character. from the landscape character.
alts C, D, and F and more areas would continue to cause | areas would continue to cause | Because Alt E contains the Alt F proposes less restoration
restoration than alts A and E. deviations from the landscape | deviations from the landscape highest number of recreation than alts C and D and more
character. Alt C proposes less | character. Because of the sites of all alternatives and no than alts A, B, and E.
restoration than Alt D and number of recreation sites recreation sites or trails would
more restoration than alts A, B, | proposed to be closed, Alt D be closed, the amount of
E, and F. would provide the most restoration is lowest of all
restoration—and thus the most | alternatives.
potential for landscape
character enhancement
through restoration—of all
alternatives.
Landscape Changes in If new permanent facilities are New developme_nt p_os_sible New development possible New development possible New development possible New develo_pment possible
character management that constructed under Alt A, they under Alt B is fairly limited in under Alt C is intended to under AI_t D is intended to under AI_t Eis |ntend_e_d to under AI_t Fis |ntend_e_d to
enhancement would affect landscape | would be analyzed under a order to provide a more support a generally non- support increased motorized support increased visitor use support increased visitor use.

character

separate NEPA process. The

primitive visitor experience.

motorized visitor experience.

access and scenic driving.

and motorized access. This

This would likely enhance
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Resource Resource
Element Indicator/ Measure | Alternative A Alternative B Alternative C Alternative D Alternative E Alternative F
opportunity to improve existing | This would likely enhance This would likely enhance This would likely enhance would likely enhance landscape character as
infrastructure and facilities landscape character as landscape character as landscape character as landscape character as perceived by those seeking
exists, but would not be perceived by those seeking a perceived by those seeking a perceived by those seeking perceived by those seeking increased access to Fossil
propelled forward by the more primitive experience; quieter recreation experience; increased access and a increased access and a Creek; however, those seeking
CRMP process. Without the however, those seeking a however, those seeking a motorized recreation motorized trail recreation a quieter or non-motorized
additional guidance identified more developed environment motorized experience may be experience; however, those experience; however, those experience without relatively
in the CRMP, development of may be negatively affected. negatively affected. New seeking a quieter or non- seeking a quieter or non- high numbers of visitors may
additional facilities in Fossil New development that does development would be subject | motorized experience may be motorized experience without be negatively affected by a
Creek may continue to be occur would be subject to a to a comprehensive set of negatively affected by the sight | relatively high numbers of high number of visitors. New
perceived as a hodge-podge comprehensive set of design design guidelines, which would | and sounds of more motor visitors may be negatively development would be subject
with no coherent guiding guidelines, which would improve the contribution the vehicles. New development affected by a relatively high to a comprehensive set of
design themes. improve the contribution the built environment makes to the | would be subject to a number of visitors and the design guidelines, which would
built environment makes to the | overall character of Fossil comprehensive set of design sight and sound of motorized improve the contribution the
overall character of Fossil Creek. guidelines, which would trail vehicles (ATVs and built environment makes to the
Creek. improve the contribution the UTVs). New development overall character of Fossil
built environment makes to the | would be subject to a Creek.
overall character of Fossil comprehensive set of design
Creek. guidelines, which would
improve the contribution the
built environment makes to the
overall character of Fossil
Creek.
It is not anticipated that there It is not anticipated that there It is not anticipated that there It is not anticipated that there Alt E would contain the most Alt F would contain less total
would be irreversible would be irreversible would be irreversible would be irreversible recreation site development in | acreage of recreation site
alterations to areas of alterations to areas of alterations to areas of alterations to areas of the WSR corridor of all development than Alt E, and
Preservation/Very High and Preservation/Very High and Preservation/Very High and Preservation/Very High and alternatives. Although this more than alts A, B, C, and D.
Retention/High visual Retention/High visual Retention/High visual Retention/High visual represents the most potential This represents relatively high
quality/scenic integrity in the quality/scenic integrity in the quality/scenic integrity in the quality/scenic integrity in the for decreasing visual potential for decreasing visual
analysis area. analysis area. Because Alt B analysis area. Because Alt C analysis area. Because Alt D quality/scenic integrity of the quality/scenic integrity
Dispersed camping in the past | €émphasizes fairly limited would have fairly limited would have fairly limited alternatives, this should be compared to most alternatives,
has resulted in impacts such development, associated development and restore development and restore mitigated by management but this should be mitigated by
as vegetation and soil decreases in visual several recreation sites and a several recreation sites, the direction for scenery provided management direction for
disturbance, trash, and human | quality/scenic integrity should portion of the Flume Trail, Bear Trail, and a portion of the | by the CRMP and scenery provided by the
Management changes | waste, which negatively impact | be lessened as compared to impacts to visual quality/scenic | Flume Trail, impacts to visual comprehensive design _ CRMP and comprehensive
impacting visual visual quality/scenic integrity. alts that propose more integrity would be lessened as | quality/scenic integrity would guidelines. As aresult, Alt Eis | design guidelines. However,
Visual quality/scenic integrity | Although the locations of development. compared to alts that propose be lessened compared to alts not anticipated to cause the size of the parking lot at
quality/scenic (trail construction, camping are limited in Alt A, Alt B would have relatively low | more development. that propose more irreversible a_llterations @o areas C_actus Flat and the_ over_all
integrity amount of dispersed negative impacts are expected | visitor numbers, so the Cut and fill associated with development. of Preservation/Very Highand | high number of vehicles in the

recreation, amount of
camping)

to continue to occur.

potential for impacts of
dispersed recreation would be
lessened compared to the
other alts. Additionally, a more
managed recreation
environment would reduce the
chances that dispersed
recreation negatively impacts
visual quality/scenic integrity.
Identifying specific camping
locations would help reduce
impacts that have been
associated with dispersed

new trails may result in slight
reductions in visual
quality/scenic integrity, but this
impact is anticipated to be
fairly minor and the trails would
be designed to minimize
scenery impacts.

Alt C would have relatively low
visitor numbers, so the
potential for impacts of
dispersed recreation would be
lessened compared to the
other alts. Additionally, a more

Cut and fill associated with
new trails may result in slight
reductions in visual
quality/scenic integrity, but this
impact is anticipated to be
fairly minor because the trail is
outside of the WSR corridor
and the trail would be
designed to minimize scenery
impacts.

The higher total number of
visitors in Alt D increases the
potential for dispersed

Retention/High visual
quality/scenic integrity in the
analysis area.

While cut and fill associated
with new trails may result in
slight reductions in visual
quality/scenic integrity, this
impact is anticipated to be
fairly minor and the trails
would be designed to minimize
scenery impacts.

The higher total number of
visitors in Alt E increases the

WSR corridor may detract from
visual quality/scenic integrity
by representing a marked
departure from the relatively
remote and natural Fossil
Creek setting. Overall, Alt F is
not anticipated to cause
irreversible alterations to areas
of Preservation/Very High and
Retention/High visual
quality/scenic integrity in the
analysis area.
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Resource
Element

Resource
Indicator/ Measure

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Alternative F

camping in the past and
corresponding impacts to
visual quality/scenic integrity.

managed recreation
environment would reduce the
chances that dispersed
recreation negatively impacts
visual quality/scenic integrity.
Identifying specific camping
locations would help reduce
impacts that have been
associated with dispersed
camping in the past and
corresponding impacts to
visual quality/scenic integrity.

recreation impacts; however, a
portion of the total visitors
would be in the WSR corridor
for a short duration as they
engage in scenic driving.
Additionally, a more managed
recreation environment would
reduce the chances that
dispersed recreation
negatively impacts visual
quality/scenic integrity.
Eliminating camping should
eliminate impacts that have
been associated with
dispersed camping in the past
and corresponding impacts to
visual quality/scenic integrity.

potential for dispersed
recreation impacts; however, a
more managed recreation
environment would reduce the
chances that dispersed
recreation negatively impacts
visual quality/scenic integrity.
Additionally, visitor numbers
would be increased
incrementally if monitoring
indicates river values are
protected and adaptive
management actions would be
taken to prevent dispersed
recreation impacts from
“creeping” outside of
recreation sites.

Identifying specific camping
locations would help reduce
impacts that have been
associated with dispersed
camping in the past and
corresponding impacts to
visual quality/scenic integrity.

While cut and fill associated
with new trails may result in
slight reductions in visual
quality/scenic integrity, this
impact is anticipated to be
fairly minor and the trails
would be designed to minimize
scenery impacts.

The high total number of
visitors in Alt F increases the
potential for dispersed
recreation impacts, and it is
anticipated that the
unprecedented number of
visitors that could be
accommodated may result in
“creep” of dispersed recreation
and associated impacts
outside of recreation sites.
However, a more managed
recreation environment would
reduce the chances that
dispersed recreation
negatively impacts visual
quality/scenic integrity, and
adaptive management actions
would be taken to address
these impacts.

Identifying specific camping
locations in Middle Fossil
would help reduce impacts
that have been associated with
dispersed camping in the past
and corresponding impacts to
visual quality/scenic integrity.
Although dispersed camping in
the Fossil Springs area may
continue to impact visual
quality/scenic integrity in this
area, this use is anticipated to
be relatively low because it
would occur outside of the
high-use season.

Valued sense of
place

Degree to which the
river values would be
protected and
enhanced

Alt A would do the least of the
alts to protect river values
because no CRMP would be in
place to provide resource-
specific management direction
or a comprehensive strategy
for management of Fossil
Creek. Alt A therefore has the

With a CRMP in place, it is
anticipated that Alt B would
protect river values. However,
because Alt B would provide
access to Fossil Creek to the
fewest people of any
alternative, a relatively low
number of people would be

With a CRMP in place, it is
anticipated that Alt C would
protect river values. However,
because Alt C would provide
access to Fossil Creek to
relatively few people, a
relatively low number of people
would be able to experience

With a CRMP in place, it is
anticipated that Alt D would
protect river values.
Additionally, because Alt D
would provide access to Fossil
Creek to more people, more
people would be able to
experience Fossil Creek as a

With a CRMP in place, it is
anticipated that Alt E would
protect river values.
Additionally, because Alt E
would provide access to Fossil
Creek to more people, more
people would be able to
experience Fossil Creek as a

As described in other resource
reports, it is possible that the
implementation strategy of Alt
F, and, in some case, the high
number of people, may
adversely impact components
of the river values. However,
the Wild and Scenic Rivers Act
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Resource
Element

Resource
Indicator/ Measure

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Alternative F

lowest potential to promote
Fossil Creek’s valued sense of
place. However, because
Fossil Creek is still a
designated wild and scenic
river, interim actions would
continue to be taken to support
river value protection as
required by the Wild and
Scenic Rivers Act. If actions
requiring additional NEPA
analysis become necessary to
protect river values, there may
be a delay in implementation
and river values—and thus
sense of place—may
experience short-term adverse
effects as a result.

able to experience Fossil
Creek as a unique place.
Overall, it is anticipated that Alt
B would promote Fossil
Creek’s valued sense of place.
Those whose sense of place of
Fossil Creek is enhanced by
encountering few people may
be positively impacted.

Fossil Creek as a unique
place. Overall, it is anticipated
that Alt C would promote
Fossil Creek’s valued sense of
place. However, those whose
sense of place of Fossil Creek
is enhanced by motorized
access or visiting the Fossil
Springs and historic dam area
may be negatively impacted.
Conversely, those whose
sense of place of Fossil Creek
is enhanced by a non-
motorized recreation
experience or being in the
presence of fewer people may
be positively impacted.

unique place. Overall, it is
anticipated that Alt D would
promote Fossil Creek’s valued
sense of place. However,
those whose sense of place of
Fossil Creek is enhanced by
non-motorized recreation or
visiting the Fossil Springs and
historic dam area may be
negatively impacted.
Conversely, those whose
sense of place of Fossil Creek
is enhanced by a motorized
recreation may be positively
impacted.

unique place. Overall, it is
anticipated that Alt E would
promote Fossil Creek’s valued
sense of place. However,
those whose sense of place of
Fossil Creek is enhanced by a
quieter recreation experience
with fewer people may be
negatively impacted.
Conversely, those whose
sense of place of Fossil Creek
is enhanced by a motorized
recreation or proximity to other
visitors may be positively
impacted.

requires the Forest Service to
protect Fossil Creek’s river
values. If adverse impacts are
found to be occurring, adaptive
management actions must be
taken to address these
impacts. As a result, though
Alt F may result in adverse
impacts to Fossil Creek’s river
values and thus its valued
sense of place, it is anticipated
these effects would be
relatively short-term and would
be reversed by the application
of adaptive management. Alt F
would provide access to Fossil
Creek to substantially more
people, so more people would
be able to experience Fossil
Creek as a unique place.
However, those whose sense
of place of Fossil Creek is
enhanced by a quieter
recreation experience with
fewer people may be
negatively impacted.
Conversely, those whose
sense of place of Fossil Creek
is enhanced by expanded
access or proximity to other
visitors may be positively
impacted.

Valued sense of
place

Degree to which
facilities maintain or
enhance scenic
attractiveness

Facilities put in place during
interim management do not
enhance the valued sense of
place, but rather provide for
key visitor needs at a minimal
level. Additional facilities
determined to be necessary
would likely continue to be
installed in this fashion and
therefore not enhance the
sense of place.

Development of new facilities
would be guided by a
comprehensive design
process. This would promote
enhancement of sense of
place.

Development of new facilities
would be guided by a
comprehensive design
process. This would promote
enhancement of sense of
place.

Development of new facilities
would be guided by a
comprehensive design
process. This would promote
enhancement of sense of
place.

Development of new facilities
would be guided by a
comprehensive design
process. This would promote
enhancement of sense of
place.

Development of new facilities
would be guided by a
comprehensive design
process. This would promote
enhancement of sense of
place.
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Alternatives Considered but Eliminated from Detailed Study

Federal agencies are required by NEPA to rigorously explore and objectively evaluate all reasonable alternatives
and to briefly discuss the reasons for eliminating any alternatives not developed in detail (40 CFR 1502.14). The
“range” of alternatives considered includes both those considered in detail and those eliminated from detailed
study. Alternatives not considered in detail may include, but are not limited to, those that are outside the scope of
the project, fail to meet the purpose and need, are technologically infeasible or illegal, or would result in
unreasonable environmental harm.

An unusual number of alternatives has been considered over the course of the CRMP planning process. Many
elements of these alternatives have been carried forward into the alternatives considered in detail in this EIS, so
these previous alternatives are generally not considered to be eliminated from detailed study. However, certain
components of alternatives are not given detailed consideration for the reasons described below.

Shuttle System Alternative

An alternative that would have required the use of a shuttle service to access the Fossil Creek area from nearby
communities was considered. The shuttle service would have originated in Camp Verde or Strawberry, Arizona.
After further analysis and discussion, it was determined that the distance and road conditions from these locations
would preclude a viable shuttle system. The distance traveled by the shuttle on the primitive FR 708 would likely
result in at least a 40-60 minute one-way trip, which would limit the revenue of a shuttle system and create
undesirable conditions for Forest visitors who would have to wait up to an hour each way in extremely hot and
possibly dangerous conditions. For these reasons, a shuttle system of this nature was eliminated from detailed
study.

No-Fee Alternative

Some commenters expressed concern that charging fees for use of amenities in the Fossil Creek WSR corridor
would prevent some groups from enjoying the area because of cost, suggesting that fees should not be considered
in the alternatives. Although determination of a fee is outside the scope of this analysis, all alternatives retain the
possibility of charging a fee for use of Fossil Creek. Management of Fossil Creek and protection of river values
would not be sustainable in the long term without the ability to provide facilities and maintain visitor numbers
within the capacity of the wild and scenic river corridor. Fees will likely be essential for helping to cover the cost
of maintenance and operation of recreation facilities, restoration activities, parking and road maintenance,
monitoring, and development of interpretive programming in the wild and scenic river corridor.

Rapid Implementation of Alternative F

A rapid implementation of Alternative F was initially considered, whereby development of additional parking and
other facilities and infrastructure in the corridor and corresponding increases in visitor capacity would occur in
two main phases. Assuming funding availability, the first phase would have been completed shortly after
finalization of the CRMP and established approximately 80% of the planned parking capacity in order to meet the
estimated current demand for access. The higher levels of visitor use would have been maintained as long as
monitoring indicated river values continued to be protected. The second phase would then have developed the
remaining parking capacity in the future if demand for access were to increase as anticipated and monitoring
indicated river values continued to be protected.

Initial analysis of this implementation strategy indicated likely adverse impacts to certain river values resulting
from immediate increases in visitor use of this magnitude, or a high level of uncertainty related to these effects.
These initial findings brought into question the ability of Alternative F, implemented in this way, to protect river
values. For these reasons, this implementation strategy for Alternative F was eliminated from detailed study.
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No Additional Infrastructure Alternative

Some commenters suggested the Forest Service should develop an alternative with no additional infrastructure
development. An alternative with no additional infrastructure development would not meet the purpose and need
of this project because some amount of infrastructure improvement is needed to accommodate continued visitor
use at existing or even lower levels while protecting the river values. For example, actions such as parking area
improvements and possible enhancement of toilet facilities are necessary for water quality protection, and
constructing a new vehicle bridge on FR 708 across Fossil Creek is necessary to provide safe and sustainable
public and administrative access to existing recreation sites on the Tonto National Forest side of the creek.
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Chapter 3. Affected Environment and Environmental
Consequences

This chapter describes the physical, biological, cultural, social, and economic environments of the Fossil Creek
area and the potential effects of implementing each alternative on those environments. It also presents the
scientific and analytical basis for the comparison of alternatives presented in this EIS. The information in this
chapter is excerpted from resource-specific specialist reports. These specialist reports, which include full
methodology descriptions and other background information, are contained in the project record and are available
for review on the Fossil Creek CRMP website at http://tinyurl.com/FossilCreekCRMP. Resource protection
measures required for each resource are listed in Appendix D.

Information in this chapter is presented by resource area. The section for each resource area describes relevant
components of the affected environment (distinguished, where appropriate, by baseline and existing condition,
with baseline condition representing that in 2009, the year of Fossil Creek’s designation as a wild and scenic
river) and environmental consequences, consisting of direct, indirect, and cumulative effects. Components of the
affected environment relevant to all resources are described first to reduce redundancy across the resource-
specific sections. Resources addressed in this chapter consist of:

o Free flow, water quality, water quantity, riparian function, soil condition, and air quality

o Geology

o Wildlife, vegetation, and rare plants

e Fish and other aquatic species

e Heritage resources (including Western Apache and Yavapai traditional and contemporary cultural values)
e Recreation

e Socioeconomics

e Scenery

Affected Environment Common to All Resources

This section describes components of the affected environment common to all resources. These include Fossil
Creek’s general setting and overlapping land designations, the kinds and amounts of use Fossil Creek receives,
facilities and infrastructure present in the WSR corridor, management activities undertaken in recent years, and
amounts of bare soil. The area analyzed for direct and indirect effects (also referred to as the project area)
encompasses approximately 6,371 acres and consists of the Fossil Creek Wild and Scenic River (WSR) corridor
and several connected areas around Stehr Lake, Forest Road (FR) 708, the Bob Bear (Fossil Springs) trailhead
and trail, and locations of new trails proposed in some alternatives. The area analyzed for cumulative effects,
unless stated otherwise for specific resource analyses in this chapter, consists of four 6™ hydrologic unit code
(HUC) watersheds around Fossil Creek (Upper Fossil Creek, Lower Fossil Creek, Mud Tanks Draw, and
Hardscrabble Creek). This analysis area encompasses approximately 89,390 acres (table 3-1 and figure 3-1).

Table 3-1. Watersheds in the cumulative effects analysis area

Total watershed acreage (rounded

HUC number Watershed name Acres in project area to nearest whole number)
150602030306 Hardscrabble Creek 79.7 25,232
150602030307 Lower Fossil Creek 5,642.7 29,808
150602030305 Upper Fossil Creek 560.2 25,840
150602030304 Mud Tanks Draw 31.0 8,510

Total cumulative effects 89,390

boundary area (acres)
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Figure 3-1. Direct, indirect, and cumulative effects analysis areas

Setting and Land Designations

The Fossil Creek WSR is located in a 1,600-foot deep canyon below the Mogollon Rim and in the Mazatzal
Mountains of central Arizona within the administrative boundaries of the Coconino and Tonto national forests.
Fossil Creek forms the boundary between the two forests. The area has long been the home of Western Apache
and Yavapai peoples and maintains special significance to these groups today. For much of the 20" Century,
Fossil Creek’s waters were diverted into a flume system and used for power generation in the Childs-Irving
hydropower system. This system was taken offline in the early 2000s, and through a collaborative effort full water
flows were restored to the creek and most components of the Childs-Irving system were removed. This
decommissioning process was completed in 2010.

Congress designated Fossil Creek as a Wild and Scenic River in 2009. The designated section of Fossil Creek
extends for 16.8 miles from the confluence of Sand Rock and Calf Pen canyons to the confluence with the Verde
River. The WSR corridor extends approximately 1/4-mile from either side of Fossil Creek, encompassing
approximately 5,192 acres. The corridor consists of two wild segments and one recreational segment. The Fossil
Springs Wild Segment begins at the confluence of Sand Rock and Calf Pen canyons and extends 2.7 miles
downstream to just above Fossil Springs. The recreational segment begins at the downstream end of the Fossil
Springs Wild Segment and extends 7.5 miles downstream to the Purple Mountain recreation site. The Mazatzal
Wild Segment begins at the downstream end of the recreational segment and extends 6.6 miles downstream to the
confluence with the Verde River (table 3-2). Approximately 14 miles of Fossil Creek flows year-round, beginning
at a series of springs approximately 2.8 miles downstream of the confluence of Sand Rock and Calf Pen canyons
and continuing downstream to the Verde River (see figure 1-2 in Chapter 1).
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Table 3-2. Fossil Creek WSR corridor segments

Percent of
WSR corridor segment Miles Acres corridor area
Fossil Springs Wild Segment | 2.7 840 16%
Recreational Segment 7.5 2,275 44%
Mazatzal Wild Segment 6.6 2,077 40%
TOTAL | 16.8 5,192 100%

No private land is located within the WSR corridor and the entirety of the corridor is under the jurisdiction of the
U.S. Forest Service. The WSR corridor is located in Gila and Yavapai counties, with Fossil Creek forming the
boundary between the two counties. Most (92%) of the Fossil Springs Wild Segment is contained within the
Fossil Springs Wilderness and most (97%) of the Mazatzal Wild Segment is contained within the Mazatzal
Wilderness. Portions of both wilderness areas extend into the recreational segment, with approximately 29% of
this segment overlapping with designated wilderness. A portion of the Davey’s Recommended Wilderness Area
(221 acres) overlaps with the recreational segment on the Coconino National Forest, and 66 acres of the
Hackberry and 9 acres of the Boulder Canyon inventoried roadless areas overlap with the river corridor. The 12-
acre designated Fossil Springs Botanical Area is located on the Coconino National Forest in the vicinity of Fossil
Springs at the boundary of the Fossil Springs Wild Segment and recreational segment and is contained entirely
within the WSR corridor. The Proposed Fossil Springs Natural Area on the Tonto National Forest is adjacent to
the Fossil Springs Botanical Area; 132 acres of this area is located within the WSR corridor. Several forest plan
management areas (MAs) overlap with the WSR corridor. On the Coconino NF these MAs consist of the Verde
Valley and Pine Belt, and on the Tonto NF these consist of the Mazatzal Wilderness (4A), Verde Wild River (4B),
Proposed Fossil Springs Natural Area (4E), and Payson Ranger District General Management Area (4F). Table 3-3
provides detail on the overlap between these land designations and the Fossil Creek WSR corridor.

Table 3-3. Overlap between various land designations and the Fossil Creek WSR corridor

Land designation | WSR corridor segment | Acres | Percent of corridor or segment
Forest Jurisdiction
Coconino National Forest All 2,892 56% of WSR corridor
Tonto National Forest All 2,300 44% of WSR corridor
County Jurisdiction
Gila County All 2,764 53% of WSR corridor
Yavapai County All 2,428 47% of WSR corridor
Designated Wilderness
Fossil Springs Wilderness Fossil Springs Wild Segment | 774 92% of Fossil Springs Wild Segment
Fossil Springs Wilderness Recreational Segment 241 11% of Recreational Segment
Mazatzal Wilderness Recreational Segment 415 18% of Recreational Segment
Mazatzal Wilderness Mazatzal Wild Segment 2,019 97% of Mazatzal Wild Segment
Total wilderness All 3,449 66% of WSR corridor
Recommended Wilderness
Davey’s Recommended Recreational Segment 221 4% of WSR corridor

Wilderness (Coconino NF)

Inventoried Roadless Areas (IRA)

Boulder Canyon (Coconino NF) | Recreational Segment 9 0.1% of WSR corridor
Hackberry (Coconino NF) Recreational Segment 66 1% of WSR corridor
Total IRA All 75 1.1% of WSR corridor
Botanical Area

Fossil Springs Botanical Area Fossil Springs Wild Segment; | 12 0.2% of WSR corridor
(Coconino NF) Recreational Segment

Forest Plan Management Areas
Verde Valley Management Area | All 2,549 49% of WSR corridor
(Coconino NF)
Pine Belt Management Area Fossil Springs Wild Segment | 349 7% of WSR corridor
(Coconino NF)
4A — Mazatzal Wilderness Recreational Segment; 1,509 29% of WSR corridor
(Tonto NF) Mazatzal Wild Segment
4B — Verde Wild River (Tonto Mazatzal Wild Segment 62 1% of WSR corridor
NF)
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Land designation WSR corridor segment Acres Percent of corridor or segment
4E — Proposed Fossil Springs Recreational Segment 132 3% of WSR corridor

Natural Area (Tonto NF)

4F — Payson Ranger District Fossil Springs Wild Segment; | 592 11% of WSR corridor

General Management Area Recreational Segment

(Tonto NF)

Kinds and Amounts Use and Visitor Preferences

The Interagency Wild and Scenic Rivers Coordinating Council (IWSRCC) defines different types of use of a wild
and scenic river, which consist of public use and other use. IWSRCC defines public use as “visitor use and WSR-
specific administrative use within a WSR corridor.” Visitor use is defined as “human presence within a WSR
corridor for recreational purposes, including education, interpretation, inspiration, and physical and mental
health.” WSR-specific administrative use is defined as “use within a WSR corridor by the river manager,
including ranger patrols, maintenance activities, field research, staff visits to administer contracts or facilities,
search and rescue, and interpretative programs for the purpose of protection or enhancement of river values.”
Other use is defined as “use within a WSR corridor other than public use, such as federally authorized mining,
forestry, grazing, subsistence hunting and fishing, road use and management, administrative use for other than
WSR purposes, and use on non-federal lands in a WSR corridor that have a potential to affect river values. Other
use also includes any use on federal or non-federal lands that border upon or are adjacent to a WSR corridor that
may substantially interfere with public use and enjoyment of river values.” This section describes the past and
present kinds and amounts of public and other use Fossil Creek receives, highlighting baseline conditions at the
time Fossil Creek was designated a wild and scenic river (2009) where relevant.

Fossil Creek has a long history of human occupation and use because of its year-round water availability in an
arid region. Fossil Creek first became part of the human landscape thousands of years ago during the Archaic
period. From about 7000 BCE through around 500 CE, people with a mobile hunting and foraging economy
incorporated the Fossil Creek area into their lifeways. After 500 CE, people in the Fossil Creek area increasingly
practiced agriculture and became less mobile. The well-watered and verdant confines of Fossil Creek were a good
agricultural landscape and people settled down and built pit structures and above-ground masonry structures to
live in and to store their produce. Around 1300 CE, agricultural social and economic networks shifted to places
away from Fossil Creek and farming peoples moved away. However, around the same time, people with a
foraging and hunting economy, similar to that of the earlier Archaic inhabitants, began to frequent the Fossil
Creek area. These people were the Apache and Yavapai, and despite the severe impacts of Euromerican
colonization, they have lived in and maintained a connection with Fossil Creek to the present day. Fossil Creek is
a holy place for the Apache and Yavapai. Tu dottiz (TOO DOE CLIZ), or “blue water” is the Apache word for
Fossil Creek and the name embodies its blue waterfalls, lush vegetation, and rare riparian species.

In the early 1900s, the Childs-Irving hydroelectric power system was developed. This system was the first such
system in Arizona, facilitated the development of mines in nearby areas, and, for a time, provided a substantial
amount of power to the city of Phoenix. Many Apache and Yavapai worked to construct and maintain the Childs-
Irving system and lived in Fossil Creek until the 1950s. In more recent years and until its decommissioning and
removal in the early 2000s, the Childs-Irving system’s infrastructure augmented people’s attraction to Fossil
Creek as a curiosity and, in the case of its flume, a recreation opportunity.

In more recent years, recreational, research, and tribal ceremonial activities became the predominant types of use
in Fossil Creek, particularly after decommissioning and removal of the Childs-Irving system. These types of use
continue today.

It is anticipated that the kinds of use Fossil Creek currently receives will remain popular into the future. It is also
anticipated that demand for access to Fossil Creek will continue to grow as the population of Arizona increases
and more people become aware of the area.
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Kinds of Visitor Use

Fossil Creek provides opportunities for a variety of recreational activities and attracts visitors from local
communities and around the state, country, and world. Many visitors come from desert regions of Arizona,
particularly the Phoenix metropolitan area, seeking relief from the summer heat. Visitors enjoy the shade and
cooler temperatures of the dense riparian canopy and the abundance of deep, clear pools in which to wade, swim,
and play. The springs that feed Fossil Creek maintain constant water flow throughout the year and the high
concentrations of calcium carbonate dissolved in the water give it a blue-green color, adding to the scenery and
visitors’ enjoyment of the area. Other recreational activities include kayaking and pack rafting; hiking;
backpacking; wilderness appreciation; fishing; hunting; wildlife, fish, and nature observation; photography; bird
watching; and historical site observation and interpretation, particularly related to the APS hydropower generation
infrastructure. Additionally, Fossil Creek is considered by the Western Apache and Yavapai as a Traditional
Cultural Property, and the area is a place of special religious importance to many traditional Apache and Yavapai.

Because the Childs-Irving hydropower system decommissioning represented a substantial change to the Fossil
Creek landscape, this section addresses visitor use before, during, and after the decommissioning process.

Pre-Decommissioning
Fossil Creek has a long history of recreational use. A 1993 report notes:

Fossil Springs is a popular destination for hikers, attractions being the sudden emergence of 43 cfs [cubic
feet per second] of spring water from the ground, the riparian vegetation, and the unique travertine
formations. While most of the activity takes place above the diversion [dam], some people hike down the
stream course. The stream is heavily used for swimming and picnicking below the bridge at Irving Power
Plant (USDA 1993, p. 261).

This report also notes that the segment of Fossil Creek downstream of the junction of FR 502/708 “receives only
light use by those looking for a primitive experience” (p. 261).

A Forest Service planning effort in the early 2000s identified the most popular recreation activities in Fossil Creek
as dispersed camping, swimming, day hiking, and wildlife/nature viewing. Other activities included partying,
fishing, spiritual/meditation, backpacking, picnicking, and hunting (USDA 2004a).

Dispersed camping was a popular activity in Fossil Creek before decommissioning. Dispersed campsites were
evaluated beginning in 1988. Campsites were primarily located where forest roads 708 and 502 provided easy
access to Fossil Creek. The proximity of the towns of Pine and Strawberry influenced the location and intensity of
camping, with campsite locations closer to these towns receiving more use.

Decommissioning Period

A visitor study conducted before and after restoration of full flows (Hancock et al. 2007) documented changes in
visitor use between 2004 and 2006. The most popular activities visitors reported are listed in table 3-4. This report
acknowledges the difficulty of accurately distinguishing trends from the three years of data, but noted several
observations. For example, kayaking was not reported as an activity before the dam was decommissioned, but 12
percent of returned surveys taken after decommissioning reported kayaking as an activity. On the other hand,
“fluming” (water-based recreation involving the flume structure) became unavailable as a recreation activity
because of decommissioning.

Table 3-4. Recreational activities in Fossil Creek before and after restoration of flows (Hancock et al. 2007)

Before Restoration of | After Restoration of
Visitor Activities Creek Flows (%) Creek Flows (%)
Sightseeing 88 90
Walking 73 71
Swimming 65 49
Hiking (day use) 62 51
Wading 56 41
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Before Restoration of | After Restoration of

Visitor Activities Creek Flows (%) Creek Flows (%)
Watching wildlife 50 48
Picnicking 48 36
Photography 40 46
Camping near vehicle 34 26
Backpack camping 25 26
Hot springing 25 23
Driving for pleasure 24 44
Sunbathing 24 21
Meditation 22 29
Fluming 20 4
Partying 18 9
Fishing 18 7
Nature study 16 18
Reading for pleasure 13 16
Bird watching 13 13
Rock collecting/prospecting | 12 7
Viewing Indian ruins 9 7
Target shooting 7 10
Writing for pleasure 4 4
Hunting 3 10
Mountain biking 2 8
Horseback riding 2 1
Kayaking 0 12

Post-Decommissioning

Visitor surveys that collected information on the types of use in Fossil Creek during the high-use (summer) season
after decommissioning were conducted beginning the year of designation (2009) through 2012 (Rotert 2009a,
2011, 2012, and 2013a). Although these surveys were conducted opportunistically (rather than using a
randomized, repeatable study design), they are suggestive of the types of use occurring in Fossil Creek. The most
popular activity documented in these surveys was swimming, with camping and hiking typically being the
second- and third-most popular activities, respectively. Other reported activities included observing/exploring,
OHV use, partying/socializing, relaxing/getting away, and kayaking/rafting. Although comparable visitor use data
were not collected after 2012, subsequent observations of visitor behavior and public comments provided during
the CRMP planning process indicate similar types of uses remain popular. Fossil Creek is also periodically host to
a variety of education-oriented events such as environmental science school field trips, and is an important
destination for members of area tribes for day use and ceremonial events.

Fossil Creek also provides opportunities for hunting and fishing. A 4.5-mile reach of the creek from the waterfall
downstream to Sally May Wash is open to catch-and-release fishing for certain species, October through April.
Fossil Creek and the surrounding area provides opportunities for hunting for various species, with hunting
typically occurring in the fall, winter, and spring.

Amounts of Visitor Use

The amount of visitor use Fossil Creek receives varies substantially by location in the corridor and the time of
year. The vast majority of use occurs in approximately 30% of the length of the WSR corridor and within the
recreational segment. Use is concentrated around recreation sites in a 5-mile reach between Mazatzal and the
waterfall at the end of the Lewis (Waterfall) Trail (referred to as Middle Fossil) and in a 0.5-mile reach in the
vicinity of Fossil Springs and the historic dam. The creek in Middle Fossil is directly accessible by road and the
most common access to the Fossil Springs/historic dam area is via the Bob Bear (Fossil Springs) Trail. Use in the
remaining 11 miles (70%) of the WSR corridor is very low. The wild segments are generally inaccessible because
of rugged terrain and limited road and trail access, and little use occurs in the recreational segment between the
waterfall at the end of the Lewis Trail upstream to just below the historic dam because access to the creek in this
section is limited by terrain. Use in this latter area mostly occurs on the Flume Trail, which is located in the
uplands and does not provide access to the creek.
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The amount of visitor use Fossil Creek receives is distinctly seasonal, with most occurring in the spring and
summer (generally May through September). Weekend and holiday use is typically higher than weekday use.
Weather conditions also affect visitor use, with less use occurring on cooler, rainy days. Additionally, the corridor
is occasionally closed for short periods because of wet roads or extended periods because of fire danger. Figure 3-
2 compares average weekday and weekend/ holiday use observed in 2016-2019 during the high-use season.
Hazardous weather and fire danger closures are excluded from this graph. Data availability for visitation in the
low use season is limited so it is not included in the graph, but observations by managers indicate that visitation in
March and October can be relatively high on weekends, holidays, and during spring break but low the rest of the
time, and visitation in November, December, January, and February is consistently very low.

Fossil Creek Average Daily Visitation, Number of People Admitted, 2016-2019
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Figure 3-2. Average daily visitor use observed during the high-use season, excluding closures, 2016-2019

Visitor use in Fossil Creek increased after restoration of full flows. This increase was likely influenced by
expanded swimming opportunities, publications promoting Fossil Creek as a destination, and social media
(DeSutter 2015). Trail registry data gathered between 1998 and 2002 showed between 1,604 and 3,716 visitors
per year accessed the Flume Trail and between 5,922 and 28,976 visitors per year accessed the Fossil Springs
Trail (Roughan 2003). In more recent years, visitor use data collection has mostly occurred during the high-use
season. Figure 4-2 and table 4-3 display the estimated number of people and vehicles that visited Fossil Creek
during the high use season from 2006 to 2019 (Rotert 2013b; DeSutter 2015; Smith 2016; Nichols 2017; Brown
2019). Estimated high-use season visitation increased from approximately 20,000 people per year in 2006 to
approximately 80,000 in 2009 and to over 85,000 in 2011, with demand for access (discussed below) increasing
substantially by 2015. In 2009, median visitation during the high-use season was 183 vehicles (551 people) per
day on weekends and 52 vehicles (157 people) per day during the week. In 2011, median visitation during the
high-use season increased slightly to 209 vehicles (630 people) per day on weekends and 60 vehicles (182 people)
per day during the week. The highest number of vehicles observed in the river corridor in recent years occurred on
September 5, 2011, when 364 vehicles (1,092 people) were present in the corridor (Rotert 2012a).

During the low use season, trail counters present on the Fossil Springs and Waterfall trails in 2016-2017 indicated
that average daily use on these trails dropped below 20 people per day on each trail in November and below 10
people per day on each trail in December, January, and February (Nichols 2017).
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Estimated Fossil Creek visitation, high use season
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Figure 3-3. Estimated Fossil Creek visitation in the high use season, 2006-2019. See footnote .13 for figure notes.

Table 3-5. Estimated Fossil Creek visitation in the high use season, 2006-2019. See footnote 13 for table notes.

Number of people | Number of people | Number of people | Number of Number of vehicles
Year letin turned away no show vehicles let in turned away
2006 20,480 0 N/A 6,942 0
2007 37,461 0 N/A 12,699 0
2008 45,939 0 N/A 15,573 0
2009 80,745 0 N/A 27,371 0
2010 80,718 0 N/A 24,081 0
2011* | 85,486 4,463 N/A 34,685 1,275
2012 90,396 10,407 N/A 27,644 3,128
2013 88,552 22,224 N/A 22,764 5,713
2014** | 34,602 23,911 N/A 8,895 6,147
2015 86,333 43,229 N/A 22,194 11,113
2016" 47,927 13,238 20,242 11,681 3,872
20171 52,301 5,079 24,957 11,192 2,067
2018™ | 34,444 1,154 13,698 8,509 422
2019* | 37,958 3,197 18,519 10,207 1,259

13 *Capacity control began in 2011.

**Visitation numbers in 2014 are low because of vehicle counter malfunctions and because there was a complete closure of
Fossil Creek for one month due to wildfire hazard.

tThe reservation/permit system was used 2016-2019. Permits were required beginning in May 2016 and 2019 and in April
2017 and 2018.

t3Fossil Creek was closed May 23-July 11, 2018 because of wildfire hazard.

$$In 2019, the Bob Bear (Fossil Springs) Trailhead was closed 7/1 - 8/31.
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Prior to 2016, visitor numbers were calculated by applying a person-to-car ratio to the number of vehicles counted
in the corridor. In 2016-2019, visitation numbers and the person-to-car ratio can be determined via data from the
reservation/permit system. The person-to-car ratio observed in Fossil Creek increased from 2.95 in 2009 (Rotert
2009a) to 3.89 in 2013 (Rotert 2013b) to 4.1 in 2016 and 4.7 in 2017 (Nichols 2017). The person-to-car ratio
decreased to 4.1 in 2018 and 3.7 in 2019.

Understanding demand for visitor use in Fossil Creek is useful for determining trends and planning for future use.
Total demand for access to Fossil Creek prior to implementing the reservation/permit system can be estimated by
adding the number of people let in to Fossil Creek to the number of people turned away (table 4-4). Prior to 2011,
all visitors were let in, so total visitation was presumably equivalent to demand. The number of vehicles turned
away increased from 2011 to 2015, indicating increasing demand. Total demand for access to Fossil Creek cannot
be reliably estimated for 2016-2019 because of the complicating effect of the permit system.

Table 3-6. Estimated recreational demand in the high use season, 2006-2019

Year Demand (number
of people)
2006 20,480
2007 37,461
2008 45,939
2009 80,745
2010 80,718
2011 89,949
2012 100,803
2013 110,776
2014~ 58,513
2015 129,562
2016- ]
2019**

*Visitation numbers in 2014 are low because of vehicle counter malfunctions a complete closure of Fossil Creek for one month
due to wildfire hazard.
**Demand cannot be reliably calculated under the reservation system.

Administrative Use

The IWSRCC considers WSR-specific administrative use to be a component of public use. WSR-specific
administrative use in Fossil Creek includes use by Forest Service and other agency staff, partners, researchers,
volunteers, law enforcement, and emergency responders.

The Forest Service workforce at time of designation of Fossil Creek as a Wild and Scenic River included resource
specialists and recreation personnel who patrolled and picked up trash. With increasing visitation, the Forest
Service increased recreation staffing at Fossil Creek year-round, with as many as nine employees during the high
use months in recent years and fewer employees during the low use months. Facility maintenance (toilet cleaning
and pumping) also occurs. In addition to operations at Fossil Creek, Forest Service volunteers collect water
samples and employees, volunteers, or other partners may be present to support habitat monitoring, conduct
visitor use surveys and complete projects and other activities. The total number of Forest Service employees and
volunteers present in the WSR corridor varies and may be approximately 20 people on any given day.

WSR-related monitoring and research activities also occur in Fossil Creek. These activities were occurring at time
of designation and continue today. Arizona Game and Fish Department monitors the native fish annually. The
Bureau of Reclamation inspects the fish barrier. There have been numerous academic research projects in the wild
and scenic river corridor focusing on natural and water resources (e.g. riparian vegetation, wildlife, macro-
invertebrates, and water quality) as well as recreation-related topics such as human waste and visitor preferences.
Personnel associated with monitoring and research usually number fewer than 10 persons at one time within the
river corridor. Emergency situations, such as when the permanent fish barrier was damaged and allowed non-
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native fish into the upper reaches of Fossil Creek, required a larger number of individuals to repair the barrier and
remove the non-native fish. These instances are unusual and are thus not counted in overall numbers.

Fossil Creek’s visitors often require emergency assistance from ambulances, search and rescue, or tow trucks.
This need existed at time of designation and incidents increased with increasing use; however, recent years have
seen a decrease in emergency responses under the reservation/permit system (Nichols 2017). The need for
emergency assistance is greatest during the high use season. Rescues may be accomplished using non-motorized
means, motor vehicles, or helicopters depending on the location and nature of the incident. There is also frequent
need for vehicle assistance due to break downs, flat tires, and accidents. The number of individuals providing
emergency assistance may be approximately 20 people on any given day

Other Use

At time of designation, a privately owned land parcel totaling approximately 19 acres was present within the WSR
corridor. The Forest Service acquired this parcel in 2016, so all lands within and bordering on the Fossil Creek
WSR corridor are now under federal (Forest Service) jurisdiction. The closest non-federal lands are private
parcels in the vicinity of the town of Strawberry approximately two miles from the WSR corridor. No existing
activities on non-federal lands are known to be substantially interfering with public use and enjoyment of Fossil
Creek’s river values. Of future concern is groundwater withdrawal for municipal or other use, which has the
potential to impact aquifers that provide the spring discharge that feeds Fossil Creek.

Other uses occurring on federal lands in and/or around the WSR corridor include motor vehicle use and routine
maintenance on Forest Service system roads, utility corridor maintenance, livestock grazing, personal use
fuelwood collection, vegetation and fire management, and mineral quarrying. These uses were all occurring at
time of designation and are discussed in greater detail below.

Motor vehicle use and routine maintenance on Forest Service system roads are ongoing uses within and in the
vicinity of the Fossil Creek WSR corridor. Maintenance includes grading and drainage work, facilitates continued
public access to Fossil Creek, and protects water quality by supporting proper road drainage. Most motor vehicle
use is directly related to accessing and administering the WSR corridor; however, some motor vehicle use is for
public access to the Verde River/Childs (via FR 502) and Deadman Mesa (via FR 591) or utility maintenance.

Several permitted utility corridors exist within and in the vicinity of the Fossil Creek WSR corridor. These
consist of an overhead 345-kV Western Area Power Administration (WAPA) transmission line, an overhead 69-kV
APS line, and a buried Century Link fiber optic cable. The WAPA lines cross the WSR corridor in the vicinity of
the Purple Mountain and Sally May recreation sites, and the APS line roughly parallels a portion of Middle Fossil.
The fiber optic cable follows the alignment of FR 708 and provides internet and cell phone service to residents
along the Mogollon Rim, including in Payson, Pine, and Strawberry. Maintenance of the power lines includes
vegetation clearing and pole replacement, when necessary. Maintenance of the fiber optic cable includes
excavation to reach the cable, as needed.

Livestock Grazing is authorized on the Coconino and Tonto national forests as an existing use within the Fossil
Creek area. Although grazing allotments overlap with the Fossil Creek WSR corridor, grazing within the WSR
corridor itself is limited.

e Coconino National Forest: The Ike’s Backbone and Fossil Creek allotments overlap with portions of the
WSR corridor. In June 2017, the Ike’s Backbone Allotment was closed to grazing; this allotment had not
been grazed for more than 15 years prior to its closure. Portions of the Fossil Creek Allotment are grazed.
Within the Fossil Creek Allotment, the Boulder Pasture, which overlaps a portion of the recreational
segment, is grazed; the Upper Wilderness and Lower Wilderness pastures have not been grazed for
approximately ten years due to removal of water sources associated with the power plants; and the Stehr
Lake Pasture only functions as a trail-through pasture in the late winter or early spring. Three additional
allotments are present within the larger Fossil Creek watershed but are distant from the WSR corridor: 13
Mile Rock, Hackberry/Pivot Rock, Baker Lake/Calf Pen.
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e Tonto National Forest: The Deadman Mesa and Cedar Bench allotments overlap with portions of the
WSR corridor. The Deadman Mesa Allotment, which overlaps with the majority of the WSR corridor, has
not been grazed since the early 1990s. The Cedar Bench Allotment, a small portion of which overlaps
with the downstream end of the Mazatzal Wild Segment, is grazed on an annual rotation. Three additional
allotments are present within the larger Fossil Creek watershed but are distant from the WSR corridor:
Cedar Bench, Hardscrabble, and Pine.

Livestock access to Fossil Creek is limited by fencing. Within the WSR corridor, a water lane exists in the
Boulder pasture, allowing livestock potential access to the water; however, livestock have only used this water
lane twice in approximately 15 years and are only in the pasture for a minimal amount of time (approximately 15
to 21 days) in the winter or early spring months.

Personal use fuelwood collection may occur within and adjacent to the Fossil Creek WSR corridor. Outside of
the WSR corridor and designated wilderness, cross-country motorized travel may be used to facilitate fuelwood
collection. Within the corridor, no cross-country motorized travel is permitted.

Planned vegetation and fire management are routine activities undertaken by the Forest Service. Although
these activities may take place in the vicinity of the Fossil Creek WSR corridor, they are typically distant from the
corridor.

A limited amount of mineral quarrying occurs in the vicinity of the Fossil Creek WSR corridor. The purpose of
this quarrying is to provide materials for road surfacing. No mining claims exist within and in the vicinity of the
WSR corridor. The wild segments of the WSR corridor were withdrawn from locatable mineral entry with
designation.

These other uses are expected to continue into the future, and no additional uses are currently reasonably
foreseeable.

Visitor Preferences

Some data are available regarding visitor preferences. Lee (2011) completed a study that included interviews with
Fossil Creek users at a number of locations in the Middle Fossil Creek area. Among questions to visitors were
feelings about current rules and regulations, how visitors view the current environmental and social conditions at
Fossil Creek, level and type of facilities desired, preferred future and tolerance/acceptability of visitor use
restrictions to have the preferred future. The following items summarize survey results:

o Almost 60% of users felt that current rules and regulations were good. Some people expressed a need for
more management presence and a desire for more responsible users who would respect and obey rules.

¢ When asked about environmental/social conditions, visitors were split as to whether or not too much trash
or too many people are present in the corridor. About 38% indicated trash was not bad where about 26%
indicated lots of or too much trash. Similarly about 31% felt it was not too crowded, where as 23% felt
there were too many people. About 8% of people said overall conditions were okay.

e Queries about the level and type of facilities resulted in about one-third of visitors saying to “keep it the
way it is”, about 21% wanted permanent restrooms and trash facilities, and about 13% wanted fewer
facilities and less development. When asked preferences for day use or overnight camping, about 80% of
visitors preferred to have some overnight, 14% preferred day use only, and about 6% wanted both.

e The preferred future for Fossil Creek visitors included: keeping the area clean with less or no trash (29%),
keeping it natural (17%), protecting clear and clean water (14%), protecting and preserving the
environment (12%) and allowing fewer people or set a capacity (9%). Additional facilities such as
restrooms received feedback of -more, cleaner, permanent, better, by about 9%, trash services were noted
(8%), road improvements (6%), more and better parking (2%) and fires/fire pits (2%).
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Existing Facilities and Infrastructure

At time of designation, few facilities were present in the Fossil Creek corridor. As a result, visitors parked,
camped, and accessed the creek at numerous convenient locations. As described in the Recreational Use and
Management section above, some facilities and infrastructure have been improved since designation to facilitate
sustainable visitor use. The current developed recreation footprint within the Fossil Creek project area consists of
limited infrastructure to primarily support parking lots—gravel surfaced with parking spaces delineated by fire
hose and boulders and posts. These recreation sites total approximately 11 acres. Table 3-7 lists existing recreation
sites with associated infrastructure and facilities.

Table 3-7. Existing Fossil Creek facilities

Recreation Site

Existing Facilities

Mazatzal 4 parking spaces; vault toilet; kiosk.

Purple Mountain 6 parking spaces; portable toilet; kiosk.

Sally May 10 parking spaces; portable toilet; kiosk.

Esnz:??o/ﬁoz Temporary parking; vault toilet; kiosk; visitor contact station with gate.
Homestead 25 parking spaces; 2 vault toilets; kiosks; picnic tables.

Fossil Creek . . S

Bridge 10 parking spaces; vault toilet; kiosk.

Tonto Bench

21 parking spaces; vault toilet; kiosk.

Irving

18 parking spaces, vault toilet, and kiosks on southwest side of creek. Pedestrian access to northwest
side via low water crossing. Flume Trailhead and kiosks on northeast side of creek.

Lewis (Waterfall)
Trailhead

21 parking spaces; vault toilet; kiosks.

Bob Bear (Fossil
Springs) Trailhead

30 parking spaces, plus 3 stock trailer spaces with corrals; vault toilet; kiosks; trash receptacles.

Historic Dam and
Fossil Springs area

Accessible via foot trails. No facilities.

East Welcome
Station on FR 708

Visitor contact station with gate.

Other infrastructure and facilities in the Fossil Creek corridor include:

Fossil Springs Dam: As part of the decommissioning of the Childs-Irving hydropower system, APS removed the
top 14 feet of the Fossil Springs dam by April 2009. The remainder of the dam is present in the stream channel
approximately 0.4 miles downstream of the start of perennial flow in Fossil Creek, with water flowing over the

top.

Roads: Forest roads 708 and 502 are the main routes into the WSR corridor. FR 9D also accesses the corridor;
however, it is extremely rough and receives little use. A total of approximately 6.3 miles of these roads exists in
the corridor. All roads are natural surface. FR 708 and FR 502 are maintained at Maintenance Level (ML) 3 for
safe travel by a prudent driver in a passenger vehicle. FR 9D is a ML 2 road. FR 502 runs southwesterly from the
junction with FR 708 to the Verde River at Childs. FR 708 travels east, crosses the creek at the Fossil Creek
Bridge and, after paralleling the creek for approximately 2.5 miles, winds its way back out the canyon to the town
of Strawberry and Highway 87.

o Partial FR 708 Closure and associated geologic hazards: In November 2011, an administrative closure
to public motor vehicle use of approximately four miles of FR 708 west of Strawberry was implemented
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to protect public health and safety due to road issues. A series of two-year closures have maintained the
closure to today. 4

A geologic assessment conducted in 1988 (Sergent, Hauskins, & Beckwith 1988) found that portions of
the closed section of FR 708 are prone to rock fall and landslides. Rock fall is most prominently
associated with basalt present along the upper % mile of FR 708 as it descends from Deadman Mesa into
the Fossil Creek canyon. Water penetrating vertical joints in the basalt contributes to spalling by freeze-
thaw processes. Evidence of previous rock falls is common along FR 708. Landslides that have occurred
along FR 708 are associated with colluvial material or older landslide deposits that become saturated,
particularly during spring snowmelt. A subsequent assessment completed in 2014 (Romero 2014)
identified numerous rock fall hazards and debris/rock avalanche chutes along the currently closed section
of FR 708 and the section between the closure and the Fossil Creek Bridge. This assessment also
identified road fill failures and scoured shoulders at various locations.

From 2011 through 2016, the Forest Service performed minimal maintenance on the closed section of FR
708.1 Rock fall in February 2016 swept away the outer 3-5 feet of a portion of the road and a small
retaining wall. The rock was removed, revealing a remnant road of approximately 8 feet in width, with an
outer edge of unknown stability. Additional rock fall in early 2017 and 2018 at the same location further
deteriorated the road. The Forest Service has told emergency response agencies that they are not
prohibited from driving on the road, but that the Forest Service does not currently perform road
maintenance like rock clearing due to safety concerns for its employees.

e Entrance Gates: Two gates and associated traffic spikes are installed on FR 708 at the junction of FR
502 and FR 708 and in the vicinity of the Bob Bear (Fossil Springs) Trailhead to prevent after-hours entry
during the high-use season. A third gate at the Homestead site exists to prevent vehicle access east of the
area, if needed, while allowing pedestrian access. Outside of the high-use season, traffic spikes are
removed.

Parking: Approximately 148 designated parking spaces exist within the permit area. Recreation sites that include
parking are Bob Bear (Fossil Springs) Trailhead, Lewis (Waterfall) Trailhead, Irving, Tonto Bench, Fossil Creek
Bridge, Homestead, Sally May, Purple Mountain, and Mazatzal.

Corrals: Corrals for horse trailer parking are located at the Bob Bear (Fossil Springs) Trailhead.

Toilets: Eight pre-cast concrete vault toilets, installed in May 2017, exist within the river corridor. Locations
include Mazatzal, the junction of forest roads 502/708, Homestead upper and lower loops, Fossil Creek Bridge,
Tonto Bench, Irving, and Lewis (Waterfall) Trailhead. One vault toilet has been in place at the Bob Bear (Fossil
Springs) Trailhead since before 2017. During the high-use season, portable toilets are added at sites where a vault
toilet cannot be installed because of overhead powerlines, such as Sally May and Purple Mountain.

Trails: A number of trails exist around Fossil Creek. This trail network totals approximately 23 miles,
approximately 10 miles of which are within the WSR corridor.

e The Lewis (Waterfall) Trail is a 0.9-mile trail within the river corridor open to hikers only that is easily
accessed and the most hiked trail in the Fossil Creek WSR corridor because it leads to the Waterfall.
Through the CRMP, this Middle Fossil trail is formally designated as part of the Forest Service trail
system.

14 Maintenance and safety issues related to this section of FR 708 are not new. As documented in the 1988 Fossil Creek
Landslide Investigation report (Sergent, Hauskins, & Beckwith 1988), the Forest Service closed this section of road in 1988
following a landslide that blocked a section of the road because of the landslide and “numerous hazards” along this section of
road. Between 1978 and 1988, approximately five rock slides were known to have occurred.

15 The Forest Service has been involved in maintenance of FR 708 since at least the 1980s. Leading up to 1988, road
maintenance was completed by Gila County with 25 percent of maintenance costs covered by the Forest Service. However, in
1988, Gila County ceased further maintenance of the road “due to the risk of liability and to limited resources” (Sergent,
Hauskins, & Beckwith 1988, p. 4).
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e The Bob Bear (Fossil Springs) Trail is a 4-mile trail from the trailhead west of Strawberry into the Fossil
Springs Wilderness and Fossil Springs area that provides a challenging hiking experience, especially due
to its exposed terrain in hot conditions. Many hikers come unprepared, lacking proper footing and
sufficient water, to complete this popular hike. Approximately one mile of this trail is within the WSR
corridor.

e The Flume Trail is a 4.5-mile trail open to hikers and equestrians from Irving to the historic dam and
Fossil Springs area. The non-motorized trail historically was a road used by APS to maintain elements of
the Childs-Irving hydropower system. The Flume Trail is essentially entirely within the WSR corridor.

e The Mail Trail is an 8.5-mile trail, with approximately 1.5 miles within the WSR corridor. This little-used
trail routes from Highway 260 across the Fossil Springs Wilderness to join the Fossil Springs Trail in the
Fossil Springs Wild Segment.

e The Deadman Mesa Trail is a 5.1-mile trail, with approximately 1.8 miles within the river corridor. The
trail begins at the end of the Deadman Mesa Road (FR 591) on the Tonto National Forest. This little-used
trail, which is difficult to find, enters the Mazatzal Wilderness and the Mazatzal Wild Segment
approximately two miles upstream of the confluence with the Verde River.

Interpretive Signage: A number of signage kiosks exist at trailheads and in parking lots to help visitors navigate
throughout the river corridor and to provide environmental education, especially regarding the significance of the
wild and scenic river designation and the Childs-Irving hydropower system history.

Gabion: A wire basket, rock-filled gabion is present between FR 502 and Fossil Creek between the Purple
Mountain and Sally May recreation sites to prevent erosion of FR 502 by high flows in Fossil Creek. The gabion
currently requires repair and extension to improve water drainage and protection of the road.

Bridge: A vehicle bridge exists where FR 708 crosses Fossil Creek, which is also the dividing line between the
Coconino and Tonto national forests. The bridge is listed on the National Register of Historic Places as a unique
engineering example of an earth-filled arch bridge.

Utilities: Several utility lines exist within the Fossil Creek WSR corridor. These are described in greater detail in
the Other Uses section above and include a 69-kV APS power line, a section of the 345-kV WAPA Flagstaff-
Pinnacle Peak transmission line, and a buried Century Link fiber optic line along FR 708.

USGS Stream Gage: A United States Geological Survey (USGS) stream gage (No. 09507480), has been present
on the Fossil Creek Bridge since September 2010. This gage collects continuous flow data for Fossil Creek.

Fish Barrier: A permanent fish barrier was constructed in the Mazatzal Wild Segment in 2004 to protect native
fisheries in Fossil Creek above the barrier. This barrier is key to protecting the fisheries component of the
biological ORV.

Childs-Irving Remnants: Remnants of the Childs-Irving hydropower system include elements of the flume,
penstocks, and siphons; a low water road crossing and remnants of the Irving power plant at the Irving recreation
site; and a portion of the diversion dam downstream of Fossil Springs.

Recent Management Activities

Increasing visitor use in Fossil Creek following decommissioning of the Childs-Irving hydropower system
necessitated a progression of changes in how the Forest Service has managed the Fossil Creek area. Before 2011,
access to Fossil Creek was essentially unrestricted and few facilities such as delineated parking areas and
restrooms were available. Beginning in 2010, the Forest Service delineated specific parking areas and creek
access points, rehabilitated areas impacted by unauthorized roads and trails and vegetation and soil disturbance,
improved restroom facilities, and initiated a capacity management system to control the number of vehicles in
Fossil Creek at one time. More detail about the progression of management changes can be found in Appendix F.
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From 2011 to 2015 the number of people turned away steadily increased, would-be visitors became increasingly
frustrated when they were unable to access the creek, vehicle congestion persisted, and safety concerns for visitors
and Forest Service employees worsened. This led to the implementation of a reservation/permit system during the
high use season in 2016, whereby visitors are required to reserve parking at a specific parking lot online or
through a call center during the high-use season (currently defined as April 1-October 1). This system established
a Fossil Creek permit area (figure 3-4), within which a set number of parking spaces are available per day during
the high-use season. Nine parking lots with a total of 148 parking spaces are currently available, 115 of which are
in Middle Fossil and 33 are at the Fossil Springs Trailhead. The reservation system has been used since 2016.

Camping along Fossil Creek continued to be a popular activity after decommissioning; however, the location and
timing of camping has been restricted in recent years to reduce resource impacts and management challenges
resulting from unmanaged camping. In 2010, the reach of Fossil Creek from the historic dam downstream to the
Fossil Creek Bridge was closed to camping and a seasonal restriction was placed on camping in the remainder of
the Fossil Creek area from April 1 to October 1. Camping is allowed in the Fossil Springs area and downstream of
the Fossil Creek Bridge the remainder of the year and is available in areas around the corridor, including Stehr
Lake and Childs, year-round.

Figure 3-4. Fossil Creek permit area under the reservation system

Since 2010, the Forest Service has inventoried and treated areas within Fossil Creek for a variety of invasive
plants. Mechanical and herbicide treatments have been conducted on the tree of heaven; salt cedar; giant reed; and
Russian olive in 2010, 2012, 2013, 2014, and 2020 from Irving to two miles south of the permanent fish barrier,
the Stehr Lake area, and the last three-quarter miles of Fossil Creek down to the Verde River confluence.
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A permanent fish barrier was installed in 2004 in Fossil Creek within the Mazatzal Wilderness to protect native
fisheries in the waters above the barrier. After non-native fish were discovered above the permanent barrier, a
temporary fish barrier was installed in 2011 upstream of the permanent barrier in a non-Wilderness barrier site.
Repairs were later done in two stages in 2012 on the permanent fish barrier. In addition to the fish barrier,
piscicide treatments occurred in Fossil Creek in 2004 and 2012 to remove non-native fish. Stocking of native fish
species has occurred since 2007.

Bare Soil

The amount of bare soil associated with areas in Fossil Creek receiving visitor use was tracked as an indicator of
human-caused disturbance and potential for impacts to wildlife, water quality, and cultural resources from 2002 to
2013. The amount of disturbance increased as visitor numbers increased through 2011 and began to decrease once
measures were taken to better manage visitor use (Rotert 2014).

Initial bare soil monitoring efforts were focused on camping impacts, so the most extensive data available are
related to bare soil areas associated with camping use. In 2002, monitoring of campsites indicated that
unrestricted camping had impacted many areas adjacent to Fossil Springs and Fossil Creek. The “engineering” of
campsites and searching for firewood had resulted in damage to soils, trees and shrubs. Continued camping at the
same locations eliminated the natural vegetation, leaving areas either devoid of ground cover or infested with
noxious weeds. Social trails and human waste were also observed. A dispersed campsite inventory in 2002
identified 211 campsites in the Fossil Creek area, most of which were located along Fossil Creek between Irving
and Stehr Lake. Twenty-nine of these campsites were located in the Fossil Springs Botanical Area (USDA 2004a).

Figure 3-5 displays the total denuded area resulting from camping from 2002-2013. Though campsite monitoring
in the early 2000s indicated a number of impacts, total denuded area resulting from camping more than doubled
between 2005 and 2010. Impacts peaked in 2011 and began to decrease in 2012. Certain areas within the Fossil
Creek corridor displayed disproportionate impacts resulting from camping. The Waterfall Trail showed the largest
increase in both the number of campsites and total campsite area in the river corridor from 2005 to 2009. The
number of campsites in this area increased 350% from 6 sites in 2005 to 27 sites in 2009. The cumulative
campsite area along the Waterfall Trail increased 380% from 2005 to in 2009 (Rotert 2009b). Additionally, in
2009 the Fossil Springs area contained the highest number of riparian area campsites, with 72% of campsites (18
sites) located within the riparian zone. The Fossil Springs area also contained the greatest riparian zone campsite
area. This comprised 68% of the total campsite area at Fossil Springs and 29% of all riparian zone campsite area
along Fossil Creek (Rotert 2009b).

Condition ratings based on factors such as distance from water, amount of bare soil, and human waste presence
were assigned to campsites beginning in 2005. Most campsites from 2009-2013 were rated as having moderate
impact, with impact ratings remaining relatively steady throughout the period of data collection (table 3-8).
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Figure 3-5. Total denuded area associated with campsites, 2002-2013 (Rotert 2014)

With vegetation loss noticeably increasing, the scope of bare soil monitoring was expanded in 2010 to include all
vegetation loss resulting from visitor use. In addition to camping, the expanded monitoring included assessment
of unauthorized trails, spur roads, vehicle pullouts, parking lots, and day use areas. The total denuded area
detected in Fossil Creek was 15.0 acres in 2010 (Rotert 2010), 19.6 acres in 2011 (Rotert 2012b), 15.9 acres in
2012 (Rotert 2013a), and 15.0 acres in 2013 (Rotert 2014). Table 3-8 provides detail on all available bare soil and

campsite rating data from 2002-2013.

Table 3-8. Summary of denuded area by type in Fossil Creek, 2002-2013 (Rotert 2012b, 2013a, and 2014)

2002 2005 2009 2010 2011 2012 2013
CAMPSITES

Total number of open 87 97 163 109 106 104 99
(unrestricted) campsites
Total denuded area of 96,600 ft> | 101,250 ft> | 175,375 ft> | 168,050 ftz2 | 174,975 ft> | 160,125 ft> | 150,375 ft?
open sites 2.22 acres | 2.32acres | 4.03acres | 3.86 acres | 4.01 acres | 3.68 acres | 3.45 acres
Mean campsite size 1,015 ft? 1,045 ft? 1,075 ft2 1,570 ft2 1,725 ft2 1,615 ft2 1,575 ft?
Maximum campsite size 6,000 ft? 6,000 ft? 6,000 ft? 7,500 ft? 8,000 ft? 8,125 ft? 8,000 ft?
Cumulative number of
closed (restricted) 0 0 0 56 52 44 39
campsites
Total denuded area of , , ) 88,575ft2 | 82,025f2 | 49,090ft2 | 42,380 ft2
closed sites (closed but 0 ft 0ft 0 ft

o 2.03 acres 1.88 acres 1.13 acres 0.97 acres
not rehabilitated)
’C\';nT;sei{e‘;f low impact NoData | 47 (48%) | 12(7%) | 19(17%) | 14 (13%) | 15(14%) | 14 (14%)
Number of moderate NoData | 46 (47%) | 137 (84%) | 85(78%) | 88(83%) | 85(82%) | 81 (82%)
impact campsites
Number of high impact No Data 4 (5%) 14 (9%) 4 (5%) 4 (4%) 4 (4%) 4 (4%)
campsites

TRAILS

Number of social trails No Data No Data No Data 87 92 114 95
Total denuded area of No Data No Data No Data 198,787 ft2 | 251,554 ft2 | 130,592ft? | 105,141 ft?
social trails 4.56 acres | 5.77 acres | 2.99 acres | 2.41 acres

16 Differences in total denuded area between the aggregate areas in this paragraph and table 3-8 are likely due to rounding and

data aggregation.
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2002 2005 2009 2010 2011 2012 2013
Number of desng.nated 0 0 0 0 0 13 13
creek access trails
Total denuded area of 0 0 0 0 0 48,549 ft? 46,571 ft?
designated access trails 1.11 acres | 1.07 acres
Mean social tral No Data No Data No Data 2,260 ft2 2,705 ft2 1,571f2 1,219 ft2
denuded area
Mean social trail width No Data No Data No Data 4.85 ft 5.66 ft 4.84 ft 4,13 ft
Mean social trail depth No Data No Data No Data 3in 3in 3in 3.4in
Mean social trail slope No Data No Data No Data 20% 20% 20% 20%
VEHICLE PULLOUTS
Number of vehicle No Data No Data No Data 28 31 27 27
pullouts
Total denuded area of No Data No Data No Data 36,670 ft? 41,830 ft? 38,825 ft? 35,825 ft2
vehicle pullouts 0.84 acres | 0.96 acres | 0.88 acres | 0.82 acres
Mean denuded area of No Data No Data No Data 1,360 ft2 1,495 ft2 1,049 ft2 1,293 ft?
vehicle pullouts
OTHER CATEGORIES
24,370 ft2 23,650 ft? 23,650 ft?
Day use areas No Data No Data No Data No Data 0.56 acres | 054 acres | 0.54 acres
. 24,800 ft? 25,725 ft? 25,275 ft?
Parking lots No Data No Data No Data No Data 0.57 acres | 0.58 acres | 0.58 acres
105,135 ft? 89,040 ft2 94,029 ft?
Spur roads No Data No Data No Data No Data 541 acres | 204 acres | 216 acres
2 2 2
Other bare soil areas* No Data No Data No Data No Data 172,036 ft 131,740 ft 129,875 1t
3.95acres | 3.02 acres | 2.98 acres

*Other bare soil areas are not attributable to a specific, categorical type of impact (road, social trail, campsite, etc.) but are

associated with the transition zone between these elements.

Assumptions and Definitions Common to all Resources

In general, the analysis of effects will cover the programmatic management direction (incorporated by amendment
in to the Coconino and Tonto national forest plans), management actions, the monitoring plan, and adaptive
management. The analysis assumes all necessary resource protection measures, design features, and monitoring
will be implemented along with management actions. Connected to the management actions, there are five
categories of area where analysis of management activities differ:

1)

2)

3)

4)

5)

The areas associated with each of the developed recreation footprints and the construction footprints
(gabion, new FR 708 bridge, and entrance stations) will be analyzed as if the entire area could be
disturbed by machinery, the building of infrastructure, the presences of vehicles, and/or use by visitors.

In the areas associated with the recreation dispersal footprints, the effects of visitors (ground
disturbance, noise disturbance, trash, etc.) will be analyzed but the assumption is that no major machinery
or infrastructure will be used or built in these areas. Minor allowed infrastructure or actions could include
signage, hardened trails and armored creek access, and restoration activities.

In areas slated for restoration and roads slated for closure, a variety of methods can be used spanning
from soft closures with natural revegetation occurring to hard closures involving ripping and seeding and
temporary barriers.

On designated roads and trails, ground-disturbing activities and use of equipment may occur. In
designated wilderness areas, no motorized equipment or mechanized transport will occur.

In refugia areas, which are upland and riparian areas outside of recreation sites, roads, or trails, the
assumption is that effects from visitors will be so minor as to be negligible and that there will be no use of
heavy machinery or development of infrastructure except for designated trails in upland areas.

The term “recreation site” is used to describe the combined area of developed recreation footprints and recreation
dispersal footprints.
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Watershed and Soils

This section is an analysis of free flow, water quantity, water quality, riparian/wetland function, soil condition, and
air quality resources used to inform the Fossil Creek CRMP. The analysis discloses the direct, indirect, and
cumulative environmental consequences of the no action alternative and action alternatives on the aforementioned
resources. The analysis considers both site-specific actions and programmatic plan components directing
management of these resources including desired conditions, standards, and guidelines.

Methodology
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This report was prepared considering the best available science from peer-reviewed and published literature in
addition to locally gathered data. This section describes indicators and measures and details how free-flowing
condition, water quantity, water quality, riparian function, soil condition, and air quality are described. It then lists
general assumptions underlying the analysis in this report and defines spatial and temporal boundaries for the

analysis.

Analysis Indicators and Measures
The following indicators and measures are used to analyze the potential effects of implementing the CRMP

alternatives:

Table 3-9. Indicators and measures used in the analysis

Resource Element

Resource Indicator

Measure

Free flow

Presence/absence of water resources
projects that may affect free flow

Narrative description of potential impacts
to free flow via the WSRA Section 7
analysis process

Water quantity

Groundwater extraction within the Fossil
Creek WSR corridor

Number of wells within Fossil Creek WSR
corridor.

Water quality

Presence of human waste and pet waste;
exposure of bare mineral soil; state water
quality standards; change in land cover that
leads to more barren areas.

Exceedances of state water quality
standards; extent of barren areas.

Soil condition

Soil disturbance within the Fossil Creek
WSR corridor.

Extent of soil disturbance; extent of
restoration of unplanned disturbance.

Riparian function

Presence/absence of water resources
projects that may affect free flow; alteration
of the drainage area’s rainfall/runoff
response and sediment yield; planned
disturbance in the riparian zone.

Narrative description of potential impacts
to free flow via the WSRA Section 7
analysis process; predicted change in
annual water and sediment yield; extent
of planned disturbance and restoration of
existing unplanned disturbance in the
riparian zone.

Air quality

Construction activities that may create
dust; vehicle emissions

Narrative description of management
direction and actions that may affect air
quality

Spatial and Temporal Context for Effects Analysis

The analysis is conducted at two scales, one looking at direct and indirect effects at the project scale and then
cumulative effects at a larger watershed scale. Direct, indirect, and cumulative effects to soils are only assessed at
the project scale as effects to soils do not generally propagate beyond the area of disturbance. For example,
disturbance to soils such compaction and loss of organic matter tend to impact soil condition only in the direct
area of disturbance. It is recognized, however; that an intimate link exists between such things as soil condition
and water quality as disturbance to soils that causes accelerated erosion can impact water quality distant from the
area of disturbance. Soils are the medium through which hydrologic processes such as infiltration, percolation,
and soil moisture storage occur and what happens to soils often is an indicator as to what happens to water quality.
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The project area and area used for analyzing the cumulative effects to riparian function and water quality are
described in the Affected Environment Common to All Resources section above and displayed in figure 3-1. The
temporal boundaries for analyzing the direct and indirect effects are short-term (5 years or less) and long-term
(greater than 5 years). Short-term effects are those which result in a temporary disturbance in which recovery
from that disturbance would likely take up to 5 years. An example of a short-term disturbance is prescribed fire.
Long-term effects are those where recovery from disturbance takes longer than 5 years or disturbance is ongoing
and in some cases, is more or less permanent such as residential and commercial developments where land cover
is permanently altered. The temporal scale for future activities is 5 years as there is little certainty beyond this
timeframe about what may occur that would alter land cover.

For air quality resources, the Mazatzal Wilderness Class | area airshed as well as the Class 1l Fossil Creek
Wilderness airshed were analyzed for affects.

Information Sources and Incomplete and Unavailable Information

Information on existing areas disturbed by roads, parking and camping areas, and trails, and areas proposed for
rehabilitation was provided by the team lead. Where additional information was desired a GIS analysis was
performed using aerial photography, FS corporate spatial data, and other sources. Water quality data is not
available outside of the high use season.

Affected Environment — Baseline and Existing Condition

Regional Hydrologic / Watershed Setting

Fossil Creek is in the Central Highlands physiographic province of Arizona, which represents a transition area
from the Colorado Plateau to the northeast and the basin and range provinces to the southwest. Fossil Creek
provides a unique and valuable ecosystem in the southwest that originates in the incised canyons of the Mogollon
Rim north of Strawberry. Fossil Creek flows in a southwesterly direction through a deep canyon for
approximately 17 miles before entering the Verde River, three miles below Childs. The headwaters of Fossil
Creek lie within a ponderosa pine forest at an elevation of approximately 7,260 feet. The creek flows through
communities of chaparral, pinyon-juniper woodland, semi desert grassland, and Sonoran desert as it descends to
its confluence with the Verde River at an elevation of around 2,550 feet.

The Fossil Creek drainage extends from the Fossil Creek/Verde River confluence to roughly State Route 260,
marking the approximate upper drainage divide. Encompassing roughly 89,390 acres and over 4,000 feet of relief,
the drainage area includes over 23,000 acres of designated wilderness, 1,739 acres of recommended wilderness,
and approximately 8,300 acres of inventoried roadless area. Combined, these areas that are relatively free of
disturbance encompass about 33,000 acres or 37% of the drainage area. Residential/commercial development on
private property within the drainage area is confined to the unincorporated community of Strawberry with roughly
1,800 acres that are privately owned. The remainder of the drainage area is under the management of the U.S.
Forest Service, Coconino and Tonto National Forests. The main stem of Fossil Creek begins at the confluence of
two canyons, Sand Rock and Calf Pen, which drain from the Mogollon Rim. Fossil Creek is intermittent for the
first three miles below the confluence of these canyons. Perennial flows begin at Fossil Springs, where a series of
springs emerge from the base of the Naco Formation over a 1,000-foot reach of channel (Springer 2005).
Discharge is relatively constant both in terms of discharge (nearly 46 cubic feet per second (cfs) and temperature
(72 degrees F) (Springer 2005).

The weather in the Mogollon Rim region is strongly influenced by jet stream activity coming from the southwest
and can be extremely variable from year to year, and season to season. The watersheds are located in a land of
extremes. Within the cumulative effects area, the large elevational gradient produces a wide range of temperatures
and amounts of precipitation.

Climate within the Fossil Creek river corridor is characterized by a bimodal precipitation pattern with about 60
percent occurring as frontal systems in the winter from December to March and about 40 percent occurring as
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monsoons in the summer from July to September. Summer storms are generally more intense than winter storms
but are of shorter duration and smaller spatial extent. Cold Pacific winter frontal storms can deliver large
quantities of precipitation in the form of rain or snow depending on elevation. During summer months, monsoonal
storms can produce locally large amounts of rain. Annually, in general, 15 to 20 inches of precipitation is received
in semi-desert grasslands, 18 to 22 in pinyon-juniper woodlands, and 20 to 24 in ponderosa pine. Summers are
usually hot with average high temperatures and winters are typically mild at lower elevations.

The Western Regional Climate Center station, known as monitoring station #021614 at the historical Childs site,
was monitored from 1915 to 2005. The station, located at 2,720 feet above sea level in the Fossil Creek watershed
in Yavapai County, is upstream of the confluence of Fossil Creek and the Verde River. Mean annual precipitation
is 18.11 inches, and snow fall total is 0.8 inches (See table 3-10). Data available from the Childs station are
representative of past precipitation patterns occurring within the project area. Irving NOAA weather station
(located at a higher elevation eight miles upstream from the confluence of Fossil Creek and the \Verde River)
shows average precipitation from 1971-2000 of 21.8 inches.

Table 3-10. Climate information for Western Regional Climate Center station, Childs AZ

In Inches Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Average Total Precipitation | 1.95 | 1.89 | 1.74 | 0.97 | 0.39 | 0.35 | 1.97 | 2.65 | 1.72 | 1.20 | 1.28 | 2.01
Average Total Show 0.3 0.3 0.0 0.0 0.0 |00 |00 |O0.0 0.0 0.0 0.1 0.1

Annual Total Precipitation | 18.11

Water Chemistry

Water chemistry data collected by the US Geological Survey (Parker et al. 2005) found that recharge is dominated
by precipitation that occurs during the coldest part of the year, and that spring chemistry is indicative of recharge
through the Coconino Sandstone and flow through limestone. Water chemistry data identify that water discharging
from the springs is calcium magnesium bicarbonate water that has the highest solute concentration of 23 springs
sampled in the Mogollon Rim country. Water temperature of the discharge from the springs is relatively warm and
ranges from 70 to 72 degrees F. The range of values of specific constituents from samples collected at Fossil
Springs and reported in the USGS study (Parker et al. 2005) are displayed in table 3-11. For much of the year
chemical characteristics of water in Fossil Creek would be dominated by discharge from Fossil Springs.

Table 1-11. Fossil Springs water chemistry

Constituent Range of Values | Constituent Range of Values
Specific Conductance (uS/cm) 700-753 Magnesium, dissolved (mg/l) | 35 -40

pH 6.7-7.3 Sodium, dissolved (mg/l) 11-12
Temperature (C) 21-22 Potassium, dissolved (mg/l) 1.8

Dissolved Oxygen (mg/l) 5.1 Sulfate, dissolved (mg/l) 23 -27

Carbon Dioxide, dissolved (mg/L) | 38 - 153 Chloride, dissolved (mg/l) 7.1-9.0
Hardness, total (mg/l as CaCOz) | 390 - 420 Flouride, dissolved (mg/l) 0.1-0.3

Total Dissolved Solids (mg/l) 418 - 440 Silica, dissolved (mg/l) 12 - 17

Calcium, dissolved (mg/l) 96 — 110

Free-Flowing Condition

During the eligibility determination process, potential wild and scenic rivers are evaluated for free flow. Section
16(b) of the Act defines free-flowing as “existing or flowing in a natural condition without impoundment,
diversion, straightening, rip-rapping, or other modification of the waterway. The existence, however, of low dams,
diversion works and other minor structures at the time any river is proposed for inclusion in the national wild and
scenic rivers system shall not automatically bar its consideration for such inclusion “Provided that this shall not be
construed to authorize, intend, or encourage future construction of such structures in components of the national
wild and scenic rivers.”
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The presence of impoundments above and/or below the segment (including those which may regulate flow within
the segment), and existing minor dams or diversion structures within the study area, do not necessarily render a
river segment ineligible. Section 7(a) of the Wild and Scenic Rivers Act is a key provision, directing federal
agencies to protect designated rivers from negative impacts of water resource projects.

Free flow descriptions for Fossil Creek came from the free flow assessment completed by USFS hydrologist
Grant Loomis in 2010 and are used to represent baseline (2009) conditions. It documents constructed features that
had potential to affect free-flow. Below is a summary of the findings from this free-flow assessment.

Historic Fossil Springs Dam: Located approximately 0.4 miles downstream of the start of perennial flow in
Fossil Creek. The dam formerly diverted stream flow from the creek into the flume system. The dam was partially
removed during decommissioning of the Childs-Irving system, leaving a structure that is approximately 65 feet
wide and 13 feet high. The effects on free flow include a reduction in the stream gradient above the dam, which
reduces sediment transport capacity and creates of a vertical drop where the flow passes over the top of the dam
and creates a barrier to upstream fish movement. The dam continues to represent a modification of the waterway.

Irving Diversion Structure: A concrete and rock structure located at the former Irving power plant site. When
the Irving plant was constructed, the diversion structure was used when the Irving system was taken off line.
There are remnants of one- to two foot-high rock and mortar walls and parts of the excavated channel still visible.
The diversion structure represents a modification of the waterway that is so minor as to have negligible impact on
free flow and river processes.

Irving Low Water Crossing: Also located at the former Irving power plant site, the low-water crossing is a
concrete apron that crosses Fossil Creek and previously provided vehicle access across the creek. The structure is
about 45 feet long and 15 feet wide. It rises about 18 inches above the natural creekbed. Free flow is affected by a
small decrease in creek gradient above the structure and a small increase in gradient below the structure.

Fossil Creek Bridge: Located at the boundary between the Coconino and Tonto national forests is a single span
concrete arch bridge. The length of the arch is about 70.5 feet between the abutments, and width is 23 feet. The
abutments are located within the bed and banks of Fossil Creek. The structure modifies the waterway and affects
free flow by constricting flows.

Road Gabions: Located on FR 502 south of the Sally May recreation site. The gabions were installed to protect
the road from flood flows in Fossil Creek. The gabions are rock-filled wire baskets that are approximately 70 feet
long and 12 feet high and extend downstream to the point where the road curves away from the stream. The
structure is a form of riprap and due to its location within the ordinary high water channel affects free flow by
causing a small constriction of bankfull flows. The overall effect on the river values throughout the designated
reach of Fossil Creek is small. Water quality is not affected by this structure.

Permanent Fish Barrier: Located in the Mazatzal wild segment, a fish barrier was constructed in 2004 to
prevent non-native fish from moving above the barrier. The fish barrier was constructed in three bedrock notches
in the channel. The combined length is 28 feet and it is about five feet high; however, modification to the
waterway is minor. A free-flow analysis was completed prior to construction and it was determined there would
be a minor effect on free flow because the barrier resulted in a slight modification of the channel and reduction in
channel gradient. Floods in 2010-2011 caused partial failure of the fish barrier. The barrier was repaired in 2012-
2013.

Temporary Fish Barrier: After the discovery of non-native smallmouth bass above the permanent fish barrier, a
temporary fish barrier was installed as a joint effort with the Bureau of Reclamation, the U.S. Fish and Wildlife
Service, and Arizona Game and Fish Department in August 2011 just below the Sally May recreation site to limit
further upstream migration of non-native fish. In August 2013, the temporary barrier was removed after the
permanent barrier was repaired.
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All features (except the temporary fish barrier) existed at the time Fossil Creek was designated as a Wild and
Scenic River, and all but one of the features are within the reach designated as a Recreational Segment. River
segments defined as “recreational” are those sections of rivers that are readily accessible by road or railroad, may
have some development along the shoreline, and may have had some impoundment or diversion in the past. The
remaining structure (the permanent fish barrier) was constructed within the lower “wild” segment of the river in
the Mazatzal Wilderness.

Overall, the free-flow analysis determined that the historic Fossil Springs Dam, Irving low water crossing, Fossil
Creek Bridge, road gabions, and the permanent fish barrier affect free flow by modifying the waterway. The
historic dam, Irving low-water crossing, and permanent fish barrier cause changes in channel gradient. The Fossil
Creek Bridge and the FR 502 gabion cause small constrictions in bank full flows. The Irving diversion structure’s
modification of the waterway is so minor as to have negligible impact on free flow and river processes.
Cumulatively, all structures have negligible adverse or direct effects to any of the river values. Both the fish
barrier and the historic dam have beneficial effects on the biological ORV by preventing upstream migration of
non-native fish.

The number of structures present currently has not changed since baseline conditions were established in the free
flow assessment in 2010. The free-flowing condition of Fossil Creek was improved by the lowering of the Fossil
Springs Dam to its current height.

Protection of Free Flow

Free flow would be protected by adhering to the Section 7 analysis process for newly proposed water resources
projects that may affect Fossil Creek.

Adverse Impact to Free Flow

Free flow would be adversely impacted by water resources projects that impound, divert, and/or impact the ability
of Fossil Creek to interact with its floodplain.

Water Quantity and Channel Morphology

Perennial flow in Fossil Springs occurs because of groundwater discharge from a series of springs located over a
roughly a 1,000-foot (305 meter) reach of channel. This series of springs is collectively referred to as “Fossil
Springs” and includes at least 60 individual spring orifices that discharge from just a few liters per minute to more
than 10 cubic feet per second (cfs) (NAU 2005). Continuous spring discharge data have not been collected, but
median monthly flow data collected by the Forest Service proximate to Fossil Springs in support of an instream
flow water right application recorded flows ranging from about 40 to 52 cfs (Nelson 2003). Discharge from the
springs forming Fossil Creek is more than twice that of any other spring or spring complex in the Central
Highlands Planning Area. In the State of Arizona, the only springs with discharge greater than that of Fossil
Springs are Blue Springs, which discharge into the Little Colorado River above the Grand Canyon at a rate of
about 225 cfs and Havasu Spring that forms the beginning of perennial flow in Havasu Creek and flows at a rate
of about 65 cfs (Springer 2005).

The U.S. Geological Survey (USGS) installed a continuously recording flow gage in 2010 in Fossil Creek at the
bridge along FR 708; data collected by the gage are important to developing an understanding of Fossil Creek’s
flows. Note that discharge measurements at the USGS stream gage record flow from groundwater and stormwater
discharge. Figure 3-6 is a graphical summary of daily mean discharge data for the USGS stream gage highlighting
the consistent discharge attributable to groundwater at about 46 cfs and annual peak flows related to snowmelt or
rain events that range from several hundred cfs to several thousand cfs. Floods that overflow channel banks and
transport large quantities of sediment occur about every other year (W.L. Bouchard and Associates, 1998).
Although these flood flows can cause short-term damage to riparian vegetation and travertine deposits, they
constitute the natural hydrology of the Fossil Creek drainage and are important in maintaining a healthy riparian
community consisting of diverse plants species and age classes. Flood flows are hydrologically important factors
in shaping the channel characteristics of most streams.
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Figure 3-6. Daily mean discharge in cubic feet per second (cfs) for Fossil Creek at USGS gage 09507480

One of the most unique aspects of Fossil Creek is the presence of travertine dams that in some cases are channel
spanning and at least several feet tall. Historic accounts indicate that the largest dams were up to 10 feet in height
(NAU 2005). Groundwater discharging from Fossil Springs contains high concentrations of calcium carbonate
and carbon dioxide. Travertine deposition typically occurs in areas of high turbulence when carbon dioxide is
released from solution causing supersaturation of the water with respect to calcium carbonate (NAU 2005). The
formation of these travertine deposits creates a complex, ever-changing system of pools and thalweg location and
is particularly evident in the inundation and subsequent die-off of woody riparian vegetation from the shifting
location of pools. Water is backed up in deep pools behind the travertine dams, and a series of pools or terraces
often forms in a stair-step pattern in the stream channel (Matthews, 1996). A study of the chemistry of travertine
deposition in Fossil Creek indicates that the majority of travertine deposition occurs within the first 6.7 km (4.2
miles) downstream of Fossil Springs (Malusa et.al. 2003). The influence of bankfull and greater flood flows on
shaping the channel of Fossil Creek is uniquely affected by travertine deposition. Periodic flooding of this system
adds to the complexity and dynamic nature of the riparian and aquatic zone through breaching of travertine dams,
unrooting of woody riparian plants, and movement of sediment.

The morphology of the travertine reach of Fossil Creek reflects the interaction between flood flows, which
degrade travertine structures, and travertine deposition during baseflows. Floods in January 2008, January 2010,
January 2013 and February 2017 degraded many of the travertine features in the upper reaches of the Creek.
Fuller et al. (2011) observed substantial erosion of travertine structures in the January 2008 flood, which they
estimated had a 4 year return interval. They observed much smaller erosive effects from floods approximating the
annual flood.

The channel from the diversion dam down to about the FR 708 Bridge is dominated by travertine deposition
processes. Travertine deposition continues to occur to the confluence with the Verde River but at much lower rates
and with much less effect on channel morphology than the upper reach. Below the FR 708 Bridge, channel
formation is dominated by normal channel forming processes. Cobbles, boulders, and bedrock armor much of the
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channel in this reach resulting in fairly stable streambank conditions. Riparian vegetation also adds stability to the
banks.

Channel morphology in reaches above and below the zone influenced by travertine deposition is dominated by
more typical channel formation processes. Stream channel morphology from the confluence of Calf Pen and
Sandrock Canyons to the remnants of the Fossil Creek Diversion Dam is characterized by bedrock shelves and
cobble and boulder dominated substrates. This reach is intermittent above the springs but does support a few
perennial pools. Scattered riparian vegetation is present along the margins of the channel.

Stream channel cross sections surveyed by the Forest Service between the Fossil Springs Diversion Dam and
Irving prior to decommissioning of the Childs-Irving project suggested the channel was primarily a “B” type
channel in the Rosgen (1996) Classification System. B type stream channels are moderately entrenched, have a
moderate gradient, are riffle dominated, and have cross section width/depth ratios greater than 12 (Rosgen 1996).
B type channels generally have very low to moderate sensitivity to disturbance. Since decommissioning of the
Childs/Irving project, deposition of travertine has created numerous dams and pools that result in a unique
step/pool channel system that does not easily fit into the Rosgen Classification system (travertine dams increase
the width/depth ratio of the bankfull channel and channels with 2-4% gradients are typically riffle/run channels
rather than step/pool systems).

Observations of bank conditions at popular recreation sites along Middle Fossil Creek indicate most of the
channel is well armored with bedrock, boulders, cobbles, and riparian vegetation. Areas disturbed by recreational
use are primarily located along low floodplain surfaces adjacent to the wetted channel. The highest areas of
recreational use have typically been at the Waterfall, and other areas in Middle Fossil Creek accessible from
adjacent parking lots. The historic dam site is another popular destination for the more adventurous visitors
requiring a roughly 10 mile round trip hike from the nearest parking area. Visitor use is minimal from just
upstream of the Waterfall to the historic dam site largely because of limited access to the creek. For much of the
length of this reach, the Flume Trail traverses Fossil Creek upwards of 400 vertical feet above the creek with
slopes exceeding 60% between the trail and creek bottom. Additionally, visitor use is minimal in the
approximately 6-mile reach of Fossil Creek downstream of the Mazatzal recreation site because of limited access.
This reach is entirely contained within the Mazatzal Wilderness area. A total of 15 acres of recreational
disturbance leading to exposure of bare mineral soil surrounding Fossil Creek was recorded in 2013 (see
description in the Affected Environment Common to All Resources section above). This is a relatively small
footprint of disturbance when compared to the watershed as a whole, constituting less than 0.03% of the
watershed area above Sally May Wash. Although recreational disturbance has caused localized impacts to the
riparian zone, stream banks, and travertine deposits, it is not likely to have altered stream channel morphology nor
influenced the timing and size of flood events.

Water Rights

Arizona Public Service (APS) held a Fossil Creek water right with a Feb. 26, 1900, priority date for 31,123 acre
feet per year to generate hydroelectric power at its Irving and Childs power plants. The point of diversion was the
Fossil Springs Diversion Dam, and the diverted water was eventually discharged to the Verde River at Childs, 3.5
miles above its confluence with Fossil Creek. The settlement agreement signed by APS (APS et al. 2000) to
surrender its license and decommission its facilities’ in Fossil Creek included a stipulation that transferred APS’s
water right to the Forest Service. This transfer was completed in August of 2011.

The Coconino and Tonto national forests also applied for and received from the State of Arizona an instream flow
water right for Fossil Creek (Certificate No. 33-96622) that is separate from the APS right. The instream flow
water right is to protect flows for wildlife, including fish, and recreation and is based on median monthly flows
ranging from a low of 42.5 cfs in September to 51 cfs in February. The total volume of the right is 33,280 acre
feet per year. The priority date for this right is 12/1999, which is junior to the APS right. The reach protected by

17 Decommissioning actions of Fossil Creek’s hydropower system, operated by APS, began in 2004 and was completed in
2010.
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the state-based water right certificate for instream flow use begins approximately one half mile above the
remnants of the Fossil Springs Diversion Dam, and extends to the confluence with the Verde River.

Several other water rights and claims exist within the Fossil Creek watershed. These include water right claims for
stock ponds, water right certificates for domestic use from springs in the watershed for use at APS’s employee
housing (also transferred to the Forest Service in 2011), and water rights claims for instream livestock use by
grazing permittees.

The Wild and Scenic Rivers Act (WSRA) expressly reserves waters for the U.S. federal government. This
reservation requires the U.S. federal government to the quantity of water sufficient to achieve the purposes of the
WSRA, and the right is to waters not otherwise obligated under state law. The purposes of the WSRA are
identified in Section 1(b): free-flowing condition, water quality, and the outstandingly remarkable values (ORVS).
Therefore the Wild & Scenic designation provides a federal reserved water right that enables the U.S. federal
government to manage for identified river values, which extend beyond the beneficial uses identified in the state-
based claim. The priority date for the federal reserved right is the date of Wild and Scenic designation, March 30,
2009. Quantification of this right will follow designation of river values.

The Forest Service is currently quantifying stream flows required to protect Fossil Creek’s river values in order to
claim the federal reserved water right that comes with Wild and Scenic River designation. This right may result in
protection of greater flows than the state-based right. To be able to determine the quantity of water necessary to
defend the federal reserved water right, a gage was needed that could record all flows events including peak
flows. The Forest Service, in collaboration with USGS, installed a gage at the Fossil Creek Bridge in 2010 that
has been continuously collecting stream flow data. This gage data helps determine required flows so that Fossil
Creek would have sufficient water to support river values. The federally reserved water right appropriation sought
by the Forest Service for Fossil Creek would not have a detrimental effect on valid, existing, senior surface water
rights since the application is for an in-situ, non-consumptive use that would not reduce water available to
downstream water right holders.

Adverse Impact to and Degradation of Water Quantity

Adverse impact/degradation would occur if public use, development, or administrative use results in a persistent
decrease in Fossil Creek’s baseflow discharge.

Protection and Enhancement of Water Quantity

Water quantity is protected if Fossil Creek’s baseflow discharge is maintained within its natural range of
variability. Opportunities for enhancement include strengthening administrative protections of Fossil Creek’s
baseflow discharge.

Water Quality

The Arizona Department of Environmental Quality (ADEQ) is responsible for establishing state water quality
standards and monitoring the quality of the state’s surface water. As required under the Clean Water Act (CWA),
ADEQ assesses the water quality of Arizona every two years and publishes its findings in a report submitted to
the U.S. Environmental Protection Agency (EPA) titled “Water Quality in Arizona 305(b) Assessment Report”
(305b report). The purpose of the report is to provide a comprehensive analysis of water quality data associated
with Arizona’s surface waters to determine whether state water quality standards are being met and designated
uses of these waters are being supported. Designated uses of a surface water include full-body contact, partial-
body contact, domestic water source, fish consumption, aquatic and wildlife (cold water), aquatic and wildlife
(warm water), aquatic and wildlife (ephemeral), aquatic and wildlife (effluent-dependent water), agricultural
irrigation, and agricultural livestock watering. Based on the results of this assessment, surface waters are
classified into one of five categories as shown in table 3-12.
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Table 3-12. Surface water quality categories

Category

number Category Description

1 Attaining All Uses All uses were assessed as “attaining uses,” all core parameters monitored

2 Attaining Some Uses At least one designated use was assessed as “attaining,” and not designated
uses were not attaining or impaired

3 Inconclusive or Not Assessed Insufficient samples or core parameters to assess any designated uses

4 Not Attaining One or more designated uses is not attaining, but at TMDL is not needed

5 Impaired One or more designated uses is not attaining, and a TMDL is needed

Fossil Creek is also an Outstanding Arizona Water (OAW), which triggers implementation of Clean Water Act
Tier 3 anti-degradation protection. Under this standard existing water quality must be maintained and new or
expanded point source discharges directly to an OAW are permitted.

The most recent 305b report indicates that Fossil Creek is in full attainment of water quality standards and
supports all designated uses (ADEQ 2017), however; additional monitoring conducted by NAU (Adams et al.
2014) suggests that there may be localized water quality issues in areas where high concentrations of humans tend
to congregate.

Beginning in 2010, monitoring for enterococci, an indicator of fecal coliform contamination, was conducted by
NAU as part of the “Middle Fossil Creek Riparian Habitat Protection and Restoration Project”, hereafter referred
to as the NAU study (Adams et al. 2014). Although a state water quality standard for enterococci has not been
promulgated, the U.S. EPA has published recreational water quality criteria for enterococci based on an estimated
illness rate with a geometric mean of 35 colony forming units (cfus) per 100 mL for an estimated illness rate of 36
per 1,000 primary contact recreators and a geometric mean of 30 cfus/100mL for an estimated illness rate of 32
per 1000 primary contact recreators. Samples were typically collected by NAU in late May/early June, August,
and October during the years 2010 through 2013 at three sites in Middle Fossil Creek including a site 0.3 miles
below the popular Waterfall area (referred to as “Mid-Falls” in the NAU study), the Fossil Creek Bridge, and
Purple Mountain. When compared against EPA’s water quality criteria value for the lower illness rate (i.e., 30
cfus/100mL), out of a total of 30 samples, 9 exceeded the EPA’s water quality criteria value. It is difficult to draw
conclusions from this study regarding causation. Exceedances most often occurred in August (7 exceedances,
however; no samples were collected in August of 2012) with the other two exceedances occurring in late
May/early June. Visitor use is typically high in August but so is the incidence of storm events associated with the
North American Monsoon. In the fall of 2009 and into 2010, 10 temporary toilets were placed at popular
recreation nodes in the Fossil Creek area. During that time, evidence of human waste deposited outside toilet
facilities was recorded by NAU graduate student Emily Anderson (Anderson 2011). Despite the presence of the
portable toilets, Anderson detected evidence of more than 2,200 incidents of improper human waste disposal. The
numbers of incidences were highest at Homestead with 831 and lowest at the Irving site with 27. This is waste
that was disposed of improperly and could have led to bacterial contamination of Fossil Creek.

As discussed more fully in the section on water quality in Direct and Indirect Effects Common to All Action
Alternatives, exceedances of water quality standards for fecal indicator bacteria have been noted to occur during
high use periods at Slide Rock State Park in Oak Creek Canyon. The resuspension of bottom sediments through
recreation activities and with an increase in river discharge during storm events has been identified as a primary
means by which state water quality standards for E. coli have been exceeded at this popular recreation site
(OCWC, 2012). Additionally, there are many sources of fecal indicator bacteria including natural, non-fecal
sources including plants, sand, soil and sediments (https://www.epa.gov/national-aquatic-resource-
surveys/indicators-enterococci). All of the various sources of fecal indicator bacteria produce a background
level in surface waters that varies according to local environmental and meteorological conditions. E. coli
monitoring conducted by the Coconino National Forest at four sites in Fossil Creek including Irving, Sally May,
FR708 bridge, and Purple Mountain did not detect any exceedances of state water quality standards for this
species of fecal indicator bacteria.
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Under baseline conditions, trash has been picked up annually by volunteers, including kayakers, and seasonal
employees regularly at high-use recreation sites along the creek during peak season. Fossil Creek is a Pack it in
Pack it out site, and recreational users are expected to pack out all of their own garbage, except at the Fossil
Springs Trailhead site, where a dumpster was present. NAU (Adams et al. 2013) detected increasing amounts of
garbage at transects in riparian areas established to detect disturbance to riparian areas between 2010 and 2011. As
a later example of the existing condition, Forest Service removed 11,511 pounds of trash in 2015 (reduce to 4,463
pounds in 2016 and 2,490 pounds in 2017 after the start of the seasonal reservation system).

The other water quality constituent of concern at Fossil Creek is suspended sediment. Arizona’s numeric water
quality standard for suspended sediment is based on a median sediment value of 80 mg/l with a minimum of four
samples collected at least seven days apart and an exclusion of data within 48 hours of a local storm event (see
ACC R18-11-109(d). Arizona also has a narrative standard for bottom sediments that applies to “wadeable,
perennial streams with an aquatic and wildlife (cold water) or an aquatic and wildlife (warm water) designated
use” (ACC R18-11-108.02). With Fossil Creek’s designated aquatic and wildlife (warm water) (A&Ww) use, the
following narrative standard would normally apply, however; ADEQ does not apply this standard to Fossil Creek
because of the naturally high deposition of travertine on bottom sediments (Jones, personal communication,
2018).

“A surface water shall not contain pollutants in amounts or combinations that settle to form bottom deposits that
inhibit or prohibit the habitation, growth, or propagation of aquatic life.” (AAC R18-11-108(A)(1))

Baseline conditions show that ADEQ has not detected exceedances for suspended sediment.

In April 2009, when the Historic Fossil Springs Dam was lowered by 14 vertical feet as part of the APS
decommissioning project, a portion of the estimated 25,000 cubic yards of sediment that had accumulated behind
the dam was exposed. The lowering of the dam resulted in erosion and sloughing of the stream banks from the
dam location and continuing upstream. Erosion of sediments formerly stored behind the dam has created an
incised zone that extends upstream from the remnants of the dam approximately 800 feet. Steep eroding banks up
to 15 feet high bordered the channel in this reach, but this has decreased over time with active revegetation and
recovery. Channel width between the eroding banks is approximately 100 feet. Sufficient channel width exists
between the banks to provide an opportunity for a stable channel to begin to develop. Seedling woody riparian
vegetation exists in the channel bottom and channel geomorphology has stabilized since this time.

Continued erosion of the steep banks is likely but the majority of the sediments stored behind the original
diversion dam have eroded from the site and are migrating downstream. Many of these sediments may already
have been transported well downstream or deposited on floodplains as a result of the 2008, 2010, 2013 and 2015
floods. ADEQ monitoring has not detected violations of the suspended sediment standard since these sediments
began moving downstream.

In 2011, road deterioration came to the forefront in Fossil Creek, for safety reasons with related water quality
concerns. The Forest Service had to close an approximate four-mile section of FR708 road between the Waterfall
and Fossil Springs Trailhead due to the deteriorating condition of the road. In particular, a road segment of at least
% mile extending from the Waterfall parking area to the first switchback is hydrologically connected to Fossil
Creek meaning that much of the runoff and associated sediment from the roadbed drains directly to Fossil Creek.
In the context of natural erosion from an intense rain event such as occurs during the North America monsoon, the
contribution of sediment from the road may be a small portion but nonetheless, it is something that could at least
be partly addressed through improved road maintenance.

In 2011 the waterfall trail was realigned in several areas to move the trail out of wetted soil. In addition,
footbridges were installed over several spring drainages along the waterfall trail, mitigating effects to riparian
habitat and special status species (native fish and Fossil springsnails). By elevating the footbridges off of the
exposed wetted soils, sediment input was reduced to Fossil Creek at this location. Interim measures have also
included efforts that have resulted in the re-vegetation of many bare soil areas that may have previously added
sediment to Fossil Creek.
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Adverse Impact to Water Quality

Water quality would be adversely impacted if exceedances of state water quality standards that are attributed to

public use, development, or administrative use are detected, such as through the presence of human or pet waste
in areas that may result in water contamination. Specific indicator(s) and sampling locations may be selected to

indicate adverse impact.

Degradation of Water Quality

Water quality would be degraded if any segment of Fossil Creek is included on the federal Section 303d (Clean
Water Act) listing of waters not attaining minimum water quality objectives.

Protection and Enhancement of Water Quality

Water quality is protected if public use, development, or administrative use do not result in exceedances of state
water quality standards. Opportunities for enhancement include actions such as improving sanitation facilities,
preventing expansion of areas of unplanned disturbance, focusing recreational use in areas less susceptible to
causing water quality impacts, restoring areas impacted by unplanned disturbance, and expanding educational
programming related to responsible visitor behavior.

Riparian, Wetland, and Spring Resources

Riparian areas and wetlands share similar attributes and frequently overlap, in riverine settings. In the case of
Fossil Creek, areas mapped as wetlands in the National Wetlands Inventory (NWI) overlap with riparian areas so
the two habitat types are treated together in this report. NWI is maintained by the U.S. Fish and Wildlife Service
(USFWS) and is the format through which USFWS makes available information on the extent and status of the
Nation’s wetlands. Springs in the project area are either associated with the complex of springs collectively
referred to as “Fossil Springs” or occur mainly on the northwest-facing hillslopes above Fossil Creek. These
springs that emerge on the hillslope tend to have dense riparian vegetation and are largely inaccessible, occurring
on slopes greater than 60%.

Riparian areas within the Fossil Creek drainage were identified using a combination of GIS and remote sensing
technologies as part of the Regional Riparian Mapping Effort (RMAP) conducted by the Southwestern Region of
the USFS (Triepke et.al 2013). Under this effort, riparian areas were identified according to the following
definition:

“Riparian areas are plant communities contiguous to and affected by surface and subsurface hydrologic features
of perennial or intermittent lotic and lentic water bodies. Riparian areas have distinctively different vegetative
species than adjacent areas; specifically, riparian mapping is conducted where riparian/wetland plant species are
common. Where indicator plants may not be present, riparian areas are identified by signs of fluvial processes
and/or fluvial features created under the current flow and climatic regimes.” (Triepke et.al 2013).

RMAP defined “common” as areas where wetland/riparian indicator taxa, as determined by USFWS, comprised
at least 1% canopy cover (aerial extent) at the minimum map feature size of 1 hectare (roughly 2.5 acres). RMAP
includes 24 map units designated by the dominant riparian plants present (i.e., Arizona Alder-Willow). A summary
of riparian plant communities identified by RMAP in the Fossil Creek drainage is provided as table 3-13.

Table 3-13. Regional RMAP data of riparian type and acres in Fossil Creek drainage

RMAP Riparian Type Total Acres
Fremont Cottonwood / Shrub 14.5
Narrowleaf Cottonwood / Shrub 7.4
Sycamore Freemont Cottonwood 1391.1
Grand Total 1413.0
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Throughout the Fossil Creek WSR corridor, patchiness of the riparian forest occurs owing to the presence of
bedrock and restricted channel width (i.e., channel and flooplain are restricted by valley type). Dominant tree
species include sycamore (Platanus wrightii), ash (Fraxinus velutina), alder (Alnus oblongifolia), Fremont
cottonwood (Populus fremontii), walnut (Juglans major), and willows (Salix spp.). The presence of travertine
dams leads to complex patterns of pools which can flood riparian areas and locally alter the composition and
structure of woody riparian species incapable of surviving inundation by water for extended periods.

Since restoration of full flows, riparian function along Fossil Creek has not been assessed using the proper
functioning condition (PFC) protocol as originally described by Prichard et al. (1998). This is partly because of
the dynamic nature of the riparian system as influenced by the presence of travertine dams and partly because of
the inaccessibility of the riparian area for much of its length. Since restoration of full flows, the riparian area
along Fossil Creek is largely free of anthropogenic disturbance.

Long-term trend vegetation monitoring was implemented in 2004 and monitored through 2010. Four stream
channel cross-sections were established at locations that would display changes most readily in Fossil Creek, from
dewatering through restoration of full flows. At each cross-section, vegetation transects were established on either
side of the creek to capture tree density, age and size class distribution, ground cover attributes, and overall
vegetation composition.

e Cross-Section 1, located just above the dam and below Fossil Springs, displayed the most dramatic
changes as the dam was lowered. The stream bed dropped by fifteen to twenty feet, exposing dead trees
buried under decades of sediment building behind the dam and leaving mature riparian trees suspended on
a bench far above base flows. Most vegetation recorded in 2004 was removed by 2010 floods and a large
headcut was observed moving upstream of the Dam.

e Cross-Section 2, located just below the dam, had already begun to show dramatic changes in 2007. Water
levels had risen and sapling and pole sized trees were submerged in base flows. By 2010, new vegetation
was establishing along a new greenline, located on the former floodplain along the north side of the creek.
Many seedling trees dominated the north bank in 2010.

e Cross-Section 3, located above the large waterfall, has remained comparatively stable from dewatering to
restoration of full flows. An abundance of seedling trees was noted along the greenline in 2010. An
unauthorized trail along the south bank has widened slightly but remains in the uplands. Riparian
vegetation was not being trampled but there could be erosion from the trail in this area as it is located in
fine soils.

e Cross-Section 4, located above the Flume Trail crossing, remains stable due to dense giant fescue and
alder cover. Unauthorized trails on the north bank in the uplands are affecting a mesquite bosque.

Soils

The description of existing conditions of soil resources in the analysis area is based on the Terrestrial Ecosystem
Survey (TES) for the Coconino National Forest (Miller et al. 1995), and Tonto National Forest (USDA 1985b), as
well as bare soil monitoring conducted within the Fossil Creek WSR corridor.

The TES of Coconino National Forest (1995) and TES of the North Tonto National Forest (1985) lists the soil
classification of each map unit on the forest. Most soils in the Fossil Creek WSR corridor are derived from basalt
residuum or colluvium with lesser amounts derived in sandstone. Map units occur on slopes ranging from 15-
120% and on elevated plains with slopes ranging from 0-15%. Soils with basalt parent material are well
developed and are shallow (<20 inches to bedrock) to moderately deep (20-40 inches to bedrock), and deep (>40
inches to bedrock) on flatter slopes. These soils are fine textured or have high amounts of clay with loam or clay
loam surface textures and well developed soils with clay accumulations in the subsoil and thin, organic surfaces.
The dominant soil classifications at the family level are Typic and Lithic Haplustalfs, clayey-skeletal or fine,
montomorillonitic, mesic soils and are shallow, moderately deep and deep.
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TES rated soils as satisfactory, unsatisfactory, or unsuited (currently referred to as satisfactory but inherently
unstable) based on long-term annual soil loss predictions using the Universal Soil Loss Equation (USLE). These
ratings were then applied to all the soils within a particular terrestrial ecological unit (TEU) as a means of
assessing soil stability. Since the publication of the TES for both forests, a soil condition assessment protocol
titled “Technical Guidance for Soil Quality Monitoring in the Southwestern Region, USDA Forest Service” was
developed by Region 3 of the USFS (USDA 2013a). This soil condition assessment protocol is used to assess the
three primary soil function of hydrologic function, soil stability, and nutrient cycling. Since release of the soil
condition assessment protocol, refined soil condition assessments have been made in the field and/or using the
professional judgement by soil scientists on both forests. According to Rory Steinke, former soil scientist on the
Coconino National Forest, adjectival ratings of “impaired” were mainly assigned to soils formerly classified as
“satisfactory” based on reduced nutrient cycling from loss of vegetative ground cover diversity and density
(Steinke, personal communication, 2015). A summary of soil condition ratings for TEUs within the Fossil Creek
WSR is provided in table 3-14.

Table 3-14. TES Soil Condition acres by condition class in the project area

TES Soil Condition Rating Sum of Acres | Percent Total of Project Area
Impaired 1678 26.3%

Impaired & Unsatisfactory 50 0.8%

Unrated (Old Stehr Lake) 28 0.4%

Satisfactory 421 6.6%

Satisfactory - Inherently Unstable | 3799 59.6%

Unsatisfactory 394 6.2%

Grand Total 6371 100%

For satisfactory soils, the ability of the soil to maintain resource values and sustain outputs is high. Soils rated as
“satisfactory but inherently unstable” are located primarily on steep to very steep slopes. Based on soil erosion
estimates using the Universal Soil Loss Equation (USLE), these soils are eroding faster than they are being
renewed but are functioning within normal ecosystem limits since they are by definition, inherently unstable.
There are areas of unsatisfactory soils mixed with impaired soils. These occur mostly in pinyon/juniper
woodlands and juniper savannas. Impaired soils tend to occur where there is overstory cover and needle cast
covering the soil while unsatisfactory soils occur in interspaces between shrubs where there is little cover and
erosion is high.

One of the factors that most influences a soil’s sensitivity to disturbance is its degree of protection by surface
cover. Robichaud et al. (1993) noted that erosion in forested areas is more a function of the vegetative community
than properties of the soil. In particular, erosion rates have been found to be positively correlated with the
percentage of bare soil supporting the use of percentage bare soil as a proxy for erosion (Robichaud et al. 2005).
The exposure of bare mineral soil may influence its susceptibility to erosion in several ways. Raindrop impact can
displace fine soil particles at the surface leaving behind a poorly permeable surface crust that inhibits water
infiltration and promotes runoff increasing the shear stress exerted on the soil surface. This increased shear stress
can, in turn, cause accelerated erosion along preferential flow paths that develop on the surface. Vegetation
dissipates the energy of flowing water so the in its absence we can expect higher flow velocities and higher rates
of erosion.

Forest Service recreation employees and others have collected bare ground data in Fossil Creek since 2002. Areas
of bare ground are typically associated with past and current recreation activities including dispersed camping,
parking, spur roads, pullouts, day use, and creation of unauthorized trails. These areas are located in upland areas
and floodplains adjacent to Fossil Creek. The Affected Environment Section Common to All Resources section
above describes the findings of this bare soil monitoring.
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Air Quality
The FS has a responsibility to protect air quality under both the 1916 Organic Act and the Clean Air Act.

Accordingly, the FS seeks to perpetuate the best possible air quality to (1) preserve natural resources and systems;
(2) preserve cultural resources; and (3) sustain visitor enjoyment, human health, and scenic vistas.

Vehicular use can potentially result in changes to air quality. Particulate matter 10 microns in size and smaller can
penetrate the lungs of human beings and animals and is subject to a National Ambient Air Quality Standard
(NAAQS) to protect public health and welfare. Particulate matter 2.5 microns in size and smaller is difficult for
lungs to expel and has been linked to increases in death rates; heart attacks by disturbing heart rhythms and
increasing plaque and clotting.

The primary factors that influence air quality are the locations of air pollutant sources, the types and amounts of
pollutants emitted, meteorological conditions, and topographic features. Atmospheric conditions, such as wind
speed, wind direction, and air temperature gradients, interact with the physical features of the landscape to
determine the movement and dispersal of air pollutants.

In general, the air quality over the planning area is very good, with few exceptions. Most impacts to air quality,
outside of wildfire or prescribed fire emissions, are from the greater Phoenix metropolitan area. With predominant
SW winds, pollutants from Phoenix flow over the area and may contribute to increased air quality impacts. With
the distance from Phoenix large particulate matter is generally low. There are no large industrial facilities within
close radius of the project are so most localized emissions are from recreationalists on forest lands. They
contribute emissions in the form of vehicle use and campfires; however, campfires have been prohibited in Fossil
Creek since 2010. Recreational use is dispersed and seasonal and is not a point source type of emission. In the fall
and winter, inversions may occur, trapping pollutants from wood burning and other local pollutants in the Verde
Valley. During the summer months, industrial pollutants from Phoenix drift over the Verde Valley.

The planning area includes portions of the Mazatzal Wilderness and the Fossil Springs Wilderness. The Mazatzal
Wilderness in the southern portion of the planning area is a Class | Airshed. A Class | area, designated by the
Clean Air Act, is a classification that requires the highest level of protection under the act. Projects which may
potentially impact Class | areas must address efforts to minimize smoke impacts on visibility. The Fossil Springs
Wilderness in the northern portion of the planning area is a Class Il Airshed. Both are targeted for air quality
protection under the Clean Air Act and Forest Service policy.

The Mazatzal Wilderness Class one Airshed has been within air quality standards according to recent data. The
Fossil Creek Wilderness Class Il Airshed is not currently being monitored under any state or volunteer based
program. The baseline and current condition of the airsheds overlapping the project area and cumulative effects
boundary are below the national standards for all criteria pollutants.

Environmental Consequences

While many of the actions proposed in this plan are designed to improve the condition of individual river values,
this section examines the collective impact of all actions to ensure that the consequences of actions to protect one
resource do not have unintended impacts to others. The combination of actions included in each alternative to
protect river values, coupled with the user capacity management program and actions related to land use and
facilities, are evaluated here for their overall net effect on the resources evaluated in this report. These effects are
compared with the measures of adverse impact and degradation to determine whether the alternatives would
protect and enhance river values assessed in this report and meet the intent of WSRA.

To prevent future adverse impacts, the FS would regularly monitor river value conditions and take management
action when specific conditions exist that indicate the need for a change in management to protect resource
conditions. A comprehensive monitoring program is a component of all action alternatives.

100



Final Environmental Impact Statement ~ Fossil Creek Wild and Scenic River

Direct and Indirect Effects of Alternative A - No Action

Without a comprehensive river management plan and associated management direction, the river’s outstandingly
remarkable values may not be adequately protected or enhanced, even with continued implementation of interim
management measures. Under this alternative, a Comprehensive River Management Plan would not be adopted
and existing interim management measures would continue to be implemented as funding allows. Under the no
action alternative, the forest-wide direction found in the forest plans would continue to guide management of the
Fossil Creek Wild and Scenic River corridor.

Under the no action alternative, there would be no formal monitoring plan specific to the river values of Fossil
Creek and therefore no consistent or effective way to determine when changes in management (adaptive
management) are needed in order to eliminate adverse effects to river values. Education and interpretive materials
would be provided to support the current management system but would not be guided by consistent and
comprehensive direction that would be in the action alternatives.

Free Flowing Condition

The free-flowing condition of Fossil Creek is currently protected on a segment wide basis. All new water
resources projects proposed in the bed and banks of Fossil Creek would be analyzed in accordance with Section 7
of WSRA to ensure that water resources projects would not lead to “direct or adverse effects” on free flow, or that
projects on tributaries to the river do not invade or unreasonably diminish the river’s free flowing condition.
Proposed projects in the bed or banks of Fossil Creek, or proposed projects in the bed or banks of a river located
above, below, or on a stream tributary to Fossil Creek, would be subject to the Section 7 process under all action
alternatives.

Under the No Action alternative, water quantity would continue to be protected from groundwater development
on FS-managed lands that could impact surface flow as directed by the regional supplement (2500-2001-1) to
Forest Service Manual (FSM) 2500, Chapter 2540, Water Uses and Development. This supplement identifies a
process for screening and approval of proposals for development of groundwater resources on FS-managed lands.
Most importantly, it explicitly identifies that proposals to pump or transport water must not impair National Forest
System (NFS) resources.

Water Quality

Under the No Action alternative, without the adaptive management and monitoring plan in place, specific actions
to address water quality impairments may not occur, posing a risk to water quality. In particular, additional toilet
facilities would not be constructed, potentially increasing the incidence of human waste deposition in locations
where it could impact water quality.

The No Action alternative would not rehabilitate user-created roads, trails, and other areas of disturbance that
might be impacting water quality. User-created roads and trails are a particular problem since their creation is not
planned and does not include features to prevent deterioration of the road or trail prism such as proper alignment
on the landscape, and outsloping and other means to insure positive drainage of the prism. Without rehabilitation
of these features, it is probable that accelerated erosion would occur and more sediment would, consequently, be
delivered to Fossil Creek.

The no action alternative does not allow for the improvement of parking areas. This can result in unplanned creep
and enlarging of the parking areas, as well as more runoff contributing sediment and vehicle fluids into Fossil
Creek. While some of the action alternatives call for more parking spots than the no action alternative, additional
parking and other recreational infrastructure under the action alternatives would be planned incorporating design
features and principles that reduce impacts to resources.

Soil Resources

Under No Action alternative, areas of bare mineral soil would remain an issue and the condition of soil would
remain static or decline in areas where unplanned expansion of recreation occurred. Consequently,
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implementation of the No Action alternative would not improve soil condition and would not allow for the
rehabilitation of bare areas using such techniques as scarifying, re-seeding, and hydromulching.

Air Quality

With no action, there would be no temporary increase in dust because there would be no construction unless it is
approved through separate analysis. Vehicle traffic would continue, and air quality is expected to remain in
attainment. No direct changes in short-term or long-term affects to air quality would result from a No Action
Alternative. The No Action Alternative would not affect the smoke management policies in the Coconino and
Tonto National Forest Plans. The FS would continue to participate in the regional air quality planning processes
for ozone and visibility impairment and would continue to review applications for new or modified major
stationary sources in the two airsheds pursuant to the Prevention of Significant Deterioration regulations. The FS
would comply with the EPA’s general conformity rule for any future actions that would occur within two airsheds,
both the Class | Mazatzal Wilderness airshed and the Class |1, Fossil Creek Wilderness airshed.

Direct and Indirect Effects Common to All Alternatives

Riparian Resources

Fossil Creek sustains riparian habitat with high biological integrity in all segments of the river corridor. All
alternatives address concerns with riparian condition by limiting ground disturbance to designated recreation sites.
Rehabilitation of unauthorized trails and other disturbed areas outside of recreation sites would occur under all
action alternatives.

Riparian function can be assessed by evaluating various indicators of riparian health and resiliency such as stream
system stability and overall watershed function from the standpoint of upland erosion and alterations to the
natural flow and movement of sediment through the fluvial system (Dickard et al. 2015). Under all alternatives,
upland erosion, natural flow, and sediment movement are not likely to be impacted owing to the limited
development and disturbance that exists within Fossil Creek’s drainage area. Fossil Creek exists within a drainage
area that is largely free of disturbance with roughly 37% of the drainage area containing designated or
recommended wilderness and inventoried roadless areas. Developed or potentially developable private lands
cover less than 2% of the watershed.

The number and length of recreation sites vary by alternative; consequently the stream length immediately
adjacent to recreation sites varies from about 3100 feet (Alt C) to over 8700 feet (Alt E) (see table 3-15). Because
recreation sites may be heavily used and vegetative cover reduced or eliminated through physical trampling and
compaction of soil, the percentage of stream length within recreation sites is useful in determining where negative
impacts to stream bank stability may occur. Stream bank stability is an indicator of riparian function and is
influenced by the amount of stabilizing cover, such as vegetation, large or anchored rock, and anchored wood,
present along stream banks (Dickard et al. 2015). Ramifications of bank instability include increased bank erosion
and consequent impacts to water quality from increased delivery of sediment to the stream as well as channel
widening that could alter stream access to its floodplain, each of which may impact aquatic habitat. In the absence
of site specific information, it has been determined that a minimum of 70% stabilizing cover along stream banks
is necessary to maintain stream bank stability on a reach-by-reach basis (Dickard et al. 2015). To assess the
vulnerability of stream banks to bank instability associated with streamside recreational use, the perennial section
of Fossil Creek was delineated into 8 separate reaches based primarily on observable differences in stream
channel profile and major stream confluences. Given that recreation may reduce stabilizing bank cover, it is
evident that there are differences in vulnerability to bank instability for the various alternatives and reaches of
Fossil Creek. Alternative D is likely to be most protective of stream bank stability since the linear distance of
recreation sites immediately adjacent to Fossil Creek is less than that for all the other alternatives whereas
alternatives E and F have the most linear distance of recreation sites adjacent to Fossil Creek.

Table 3-15. Riparian reaches and associated adjacent recreation sites

Alternative A Alternative B Alternative C Alternative D Alternative E Alternative F
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Stream Total
Reach (from Reach Rec- Rec- Rec- Rec- Rec- Rec-
Upstream to Length | reation | % of | reation | % of reation % of | reation | % of reation % of | reation %of

Downstream) (ft) length | reach | length | reach length reach | length | reach length reach | length | reach

Upper FC

Historic Dam

Spring to 2055.1 | 1785.7 | 86.9% | 1785.7 | 86.9% 0.0 0.0% 0.0 0.0% | 1785.7 | 86.9% | 1785.7 | 86.9%

Historic Dam
to Waterfall

12156.4 | 580.0 | 4.8% 580.0 4.8% 6.2 0.1% 0.0 0.0% 754.2 6.2% 580.0 4.8%

Waterfall to
Flume Trail
Crossing of
Fossil Creek

6573.2 | 2042.8 | 31.1% | 2042.8 | 31.1% | 2042.8 | 31.1% | 509.7 7.8% | 2552.5 | 38.8% | 2552.5 | 38.8%

Flume Trail
Crossing of
Fossil Creek
to FC Bridge

6800.6 893.9 | 13.1% | 893.9 | 13.1% | 893.9 | 13.1% | 616.5 9.1% 893.9 | 13.1% | 893.9 | 13.1%

Bridge to

Wash

Sally May 10241.2 | 1317.9 | 12.9% | 1317.9 | 12.9% | 1047.8 | 10.2% | 1047.8 | 10.2% | 1317.9 | 12.9% | 1317.9 | 12.9%

Sally May
Wash to

Right Bank
Tributary

Unnamed 9112.9 891.0 9.8% | 891.0 9.8% 651.5 7.1% 651.5 7.1% 891.0 9.8% 891.0 9.8%

Unnamed
Right Bank
Tributary to
Hardscrabble

23065.3 None 0.0% None 0.0% None 0.0% None 0.0% None 0.0% None 0.0%

Hardscrabble

Verde River

Creek to 6734.3 None 0.0% None 0.0% None 0.0% None 0.0% None 0.0% None 0.0%

Localized disturbance to riparian vegetation, however; would occur under all alternatives including direct damage
to riparian plants from trampling or riparian vegetation and exposure of the root system of woody riparian plants.

Indirect effects to riparian resources could include decreased soil moisture availability to plants when compaction
reduces the ability of the soils to infiltrate and store water.

Water Quantity

Under all alternatives, water quantity would be protected from groundwater development on FS-managed lands
that could impact surface flow as directed by the regional supplement (2500-2001-1) to Forest Service Manual
(FSM) 2500, Chapter 2540, Water Uses and Development. This supplement identifies a process for screening and
approval of proposals for development of groundwater resources on FS-managed lands. Most importantly, it
explicitly identifies that proposals to pump or transport water must not impair National Forest System (NFS)
resources.

Under all alternatives, water quantity would potentially be threatened by groundwater development on lands not
managed by NFS since such water development is beyond Federal control and would potentially be allowable
under existing State law. The springs associated with Fossil Creek are largely fed by the regional groundwater
system underlying portions of the southern Colorado plateau (Green 2008). Development of regional groundwater
in certain portions of the southern Colorado plateau could intercept groundwater that ultimately discharges at the
springs of Fossil Creek, however, management of development of these water sources off of National Forest
System lands is the purview of state departments for water resources or sovereign tribal nations.

Free Flowing Condition

The free-flowing condition of Fossil Creek is currently protected on a segment wide basis. All new water
resources projects proposed in the bed and banks of Fossil Creek would be analyzed in accordance with Section 7
of WSRA to ensure that water resources projects would not lead to “direct or adverse effects” on free flow, or that
projects on tributaries to the river do not invade or unreasonably diminish the rivers free flowing condition.
Proposed projects in the bed or banks of Fossil Creek, or proposed projects in the bed or banks of a river located
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above, below, or on a stream tributary to Fossil Creek, would be subject to the Section 7 process under all action
alternatives.

In all action alternatives, a new bridge would be constructed adjacent to the existing Fossil Creek Bridge. The new
bridge is needed to provide safer access across Fossil Creek, particularly for heavier vehicles needed to maintain
vault toilets in Middle Fossil. The existing bridge would be retained, as it is listed on the National Register of
Historic Places, and would remain available for pedestrian use. In all action alternatives, the existing gabion
between Fossil Creek and Forest Road (FR) 502 would be repaired and extended. These actions are needed to
prevent erosion of FR 502 and potential associated water quality impacts.

The FS will finalize the Section 7 Determination process for the preferred alternative in the final Fossil Creek
Plan, and the analysis and determination will be included in the Record of Decision for the plan. The 502 gabion
extension and the Fossil Creek Bridge would be constructed in a manner that does not create an adverse impact on
the Free-flowing condition of Fossil Creek. Repair of the existing gabion baskets should not change the existing
effect of the gabion structure on free flow. Repairs would not modify the waterway more than the existing
structure.

In accordance with WSRA, all future water resources projects that could have a direct and adverse effect on the
values of a designated river must be: (1) redesigned and resubmitted for a subsequent Section 7 Determination,
(2) abandoned, or (3) reported to the Secretary of the Interior and Congress. By conducting the Section 7 review
process for all proposed projects, under all action alternative, the free flowing character of Fossil Creek would be
fully protected on a segment wide scale.

Water Quality

Water quality issues of concern include exceedances of water quality standards for E. coli and suspended
sediment. Although the most recent 305b report (ADEQ 2016) summarizing surface water quality in the State of
Arizona indicates that Fossil Creek is in full attainment of water quality standards and supports all designated uses
and testing for E. coli done under the supervision of the Coconino National Forest has not resulted in any
exceedances of state water quality standards, the potential exists for bacterial and suspended sediment
contamination of water from recreational use.

Recreation can increase the delivery of sediment to streams particularly when recreational activities occur
streamside. Trailing along or perpendicular to a stream for access can lead to bank failure or the routing of
sediment-laden runoff directly to the stream. Compaction of the soil, loss of soil organic matter, and reduction in
vegetative cover by trampling can reduce the ability of the soil to infiltrate water causing increased runoff,
erosion, and, ultimately, increased sediment delivery to the stream. Trampling streamside can also expose the
roots of woody riparian vegetation, and reduce air porosity of the soil increasing plant mortality. Riparian plants
often play a critical role in stabilizing stream banks and dissipating flood energy so their loss can lead to increased
in-channel erosion (Dickard et al. 2015). More than any inherent property of the soil itself, the exposure of bare
mineral soil probably has the greatest influence on soil erosion since this exposure often results in the formation
of a poorly permeable crust that increases runoff and erosion. Areas of exposed bare soil connected to a stream as
opposed to bare areas that drain to an undisturbed area are of particular concern as they deliver entrained sediment
directly to the stream. Dispersed recreation in the streamside environment occurs under all alternatives so
increased sediment delivery to the stream can be expected where this recreation compacts and exposes soil and
topography directs runoff toward the stream. Erosion modeling using the Rangeland Hydrology and Erosion
Modeling predicts that the increased erosion at dispersed recreation sites under any alternative would not exceed
tolerable soil loss levels as identified in the Coconino National Forest, Terrestrial Ecosystem Survey. Tolerable
soil loss levels are those which can occur without impacting inherent site productivity.

Although differences exist between alternatives in terms of the area devoted to developed recreational areas (see

table 3-16), developed recreation sites such as parking areas are generally not a concern from a water quality, soil
condition, and riparian area function standpoint due to the planned nature of this development, standards in place
to limit the impacts of such development on ecological function of the surrounding area, siting of developed
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recreation areas in upland settings, regulations that protect water quality from non-point source pollution
associated with construction projects, and, in the case of developed recreation sites with the Fossil Creek WSR,
the relatively small footprint of disturbance relative to the watershed scale.

Table 3-16. Footprint of developed recreation areas by alternative
Alternative Developed Recreation Area (acres)
10.8
16.4
18.3
21.5
35.2
31.4

mimo0|w|>

As an example of standards applied to developed recreation sites, Forest Service Handbook (FSH) 2309.13,
Chapter 10, Planning and Design of Developed Recreations Sites and Facilities, establishes procedures for site
analysis, selection, design, and development with an overarching goal being:

“Developed recreation sites and facilities should be planned and designed to be sustainable, providing a broad set of
recreation settings, opportunities, access, and scenic character compatible with the desired recreation opportunity
spectrum (ROS) setting. Developed recreation sites and facilities should facilitate high-quality experiences
promoting the visitor’s connection with nature, while maintaining the ecological function of the surrounding area.
Skillful application of site, facility, and interpretive planning and design is required to meet those purposes.” (FSH
2309.13, Chapter 10, section 10.3).

Even under alternative E with its proposed 35 acres devoted to developed recreation areas, the footprint of
disturbance is less than 0.1% of the drainage area above the development. A comparison of average annual
sediment and water yield by alternatives with specific accounting for differences in developed recreation
footprints at a point just downstream of Sally May wash suggests no difference between alternatives. This was
based on a 10 year simulation using the Soil and Watershed Assessment Tool (SWAT) as parameterized through
the Automated Geospatial Watershed Assessment (AGWA) tool.

For these reasons, developed recreation sites under all action alternatives would not result in long-term negative
impacts to water quality. Short-term negative impacts to water quality could occur during periods of construction
as disturbed areas are created for infrastructure such as parking areas, however; BMPs would be used to minimize
non-point source pollution from such disturbance.

Proposed activities under the action alternatives such as improved drainage along designated roads and trails,
withdrawal from mineral entry, repair of existing stabilization infrastructure, restoration of closed roads and
unauthorized roads and trails, delineation of creek access trails that lead to armored areas, barriers to delineate
sites, installation of runoff retention basins all would contribute to reducing the amount of sediment in Fossil
Creek. Proper road drainage in the Fossil Creek WSR would in general reduce sediment loading and potentially
improve water quality. In particular, the road drainage on the 708 and 502 roads near Fossil Creek would be
improved so that road segments would be more frequently drained and, where possible, road runoff would be
routed to detention basins when it otherwise would discharge directly to Fossil Creek. FR 502 road improvement
and maintenance work is specifically planned near Purple Mountain, where existing road drainage issues are
contributing sediment to Fossil Creek.

Because of the relative ease of its measurement versus other potentially harmful micro-organisms that may be
present in water, E. coli is used an indicator for fecal contamination of water. There are many potential sources of
E. coli in water including human and non-human waste and there are varying conditions that may lead to
exceedances of water quality standards (OCWC 2012). E. coli and by extension, fecal contamination, is common
in recreational waters and it has been established that recreation can influence the bacteriological quality of
surface water, particular that which is impounded (Varness et al. 1978). Recreation may impact bacteriological
water quality either directly through the deposition of human and/or pet waste in or near surface waters or
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indirectly through the resuspension of bottom sediments harboring bacteria (Poff and Tecle 2002). Stephenson and
Rychert (1982) found E. coli concentrations in the bottom sediments of streams to be 2 to 720 times greater than
in the overlying water column. Numerous other studies have noted the role of bottom sediments as reservoirs of
bacteria. In particular, the resuspension of bottom sediments through recreation activities and with an increase in
river discharge during storm events has been identified as a primary means by which state water quality standards
for E. coli have been exceeded in Oak Creek, a spring-fed perennial stream very popular among recreationists not
unlike Fossil Creek (OCWC 2012). Sediments may enhance survival of bacteria by increasing the availability of
soluble organic matter and nutrients, providing protection from bacterial predators, and shielding bacteria from
exposure to UV sunlight (Cho et al. 2010).

Exceedances of water quality standards for E. coli have been an ongoing problem at Slide Rock State Park on Oak
Creek where concentrated recreational use typically occurs during the summer and Monsoon storm events
produce flow events that stir up bottom sediments. Recreational use of Oak Creek Canyon and Slide Rock in
particular has dramatically increased over the past several decades yet attempts to statistically correlate numbers
of human visitors to exceedances of water quality standards for E. coli have been inconclusive (Poff and Tecle
2002; ADEQ 1999). For example, a linear regression analysis of weekly summer fecal coliform levels, of which
E. coli is one constituent, as a function of visitor use at Slide Rock State Park produced a correlation coefficient of
only 0.2, suggesting only a weak relationship between these variables (ADEQ 1999). Poff and Tecle (2002) have
attributed this to multiple causes including but not limited to the intermittent and varied nature of recreation, the
delayed effect of recreation use on E. Coli levels (i.e., recreation use doesn’t necessarily produce an instantaneous
water quality response at the point of sampling), as well as the contribution of E. Coli from non-recreational
activities/sources. The latter case is exemplified by studies indicating higher levels of coliform bacteria in surface
waters relatively free of human disturbance versus those where public use occurs (Varness et al. 1978).

From a water quality perspective, the critical element under all action alternatives is to limit unplanned
disturbance. Planned disturbance is distinguished from unplanned disturbance in that planned disturbance occurs
under rules, standards, and guidelines. Unplanned disturbance occurs outside of developed and designated
dispersed recreation areas and typically manifests itself as non-system trails and instances of human waste
disposal outside of toilet facilities. This unplanned disturbance results in the trampling of vegetation, exposure of
bare mineral soil, exposure of roots associated with woody riparian vegetation, streambank shear (i.e., sloughing
of streambanks that occurs when accessing the creek at unhardened locations or trailing along the creek at
unhardened locations), and instances of human waste deposition (i.e., fecal matter and trash). This unplanned
disturbance has the potential for increasing erosion and consequent transport of sediment to Fossil Creek, and
bacterial contamination of surface water particularly when it occurs within the aquatic management zone
established around Fossil Creek. Aquatic management zones (AMZs) are an administratively designated zone
adjacent to stream channels and other water bodies as a best management practice aimed at maintaining and
improving water quality or other water- and riparian-dependent values (USDA 2012). All action alternatives
include an administratively designated AMZ for Fossil Creek. Monitoring and adaptive management would be
specifically focused on identifying and mitigating instances of unplanned disturbance as discussed more fully in
Chapter 6 of the CRMP.

Access to recreation sites is at least partially a function of available parking spaces, although historically visitor
use in Fossil Creek has been focused more heavily at the waterfall and on the Waterfall Trail than at other
recreation sites in the river corridor. Availability of actual use data is currently limited; however, manual counts in
July 2017 estimated about 65% of visitors in Middle Fossil entered the Waterfall Trail. This aligns with
observations of visitor use in the past. It is anticipated that a disproportionate number of visitors would continue
to desire to visit the waterfall compared to other recreation sites in the river corridor.

There are many factors that influence the ability to prevent or limit unplanned disturbance associated with
dispersed recreation such as management presence, infrastructure, and visitor capacity limits. The deterioration of
public lands in some areas has led to speculation as to whether a maximum carrying capacity exists at which
recreational access should be limited (Wagar 1964). This topic has led to the formation of the Interagency Visitor
Use Management Council, an entity consisting of representatives of six land management agencies including the
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U.S. Forest Service. The council was formed in 2011 in order to provide consistent recommendations to assist
member agencies with visitor use management within their independent legal authorities (accessed online at
https://visitorusemanagement.nps.gov/). In addressing the question of visitor capacity, a position paper developed

by the council notes that “effective visitor use management is often more about managing factors such as the
types, timing, and location of visitor activities and associated visitor behaviors. Site design and the types of
recreation facilities are also important factors in managing visitor use to be consistent with desired conditions”.
The action alternatives present a range of options for managing visitor use and recreational experience.

The provision of restroom facilities as a means of preventing unplanned human waste deposition (i.e., human
waste deposition outside a restroom facility) where such deposition may impact surface water quality occurs

under all alternatives but the number of existing or proposed toilet facilities varies by alternative as summarized in

table 3-17. In some alternatives, there are fewer proposed toilet facilities at particular recreation areas because
access to the areas would be restricted (for example, alternatives C and D where trail access would no longer be
provided to the historic dam and Fossil springs area). Because of physical limitations of the site, the Waterfall
location is not suitable for development of recreation infrastructure, including toilet facilities. Alternative D
directly addresses this issue by eliminating access to this popular recreation site. Aside from eliminating access,
protecting river values under such circumstances would include messaging (signage, visitor contacts, media),
promoting recreation at other sites in the river corridor, Leave No Trace and low-impact recreation practices, and
proper waste disposal. Further, infrastructure at other recreation sites that provide river access points would be
improved to increase their visitor capacity and attractiveness. Other adaptive management actions could be
implemented to address the potential for human waste degradation of river values during times of high recreation
demand at high use dispersed recreation sites such as the waterfall including the following:

e Additional management presence to direct visitors to other locations in the river corridor

e Requiring a separate reservation or permit for access to the waterfall and/or Fossil Springs locations

e Limiting access to the waterfall and/or Fossil Springs to guided groups

e Requiring use of portable toilet kits (such as “WAG bags”) at the waterfall and/or Fossil Springs

e Short-term closures if determined necessary to protect public health

For those recreational areas that would remain open under all alternatives, the proposed provision of toilet

facilities does not differ and so conclusions about the potential for instances of unplanned human waste deposition

would be based on differences in capacity for each alternative.

Table 3-17. Comparison of the number of toilets for each recreation

area by alternative

Alternative A Alternative B Alternative C Alternative D Alternative E Alternative F
Mazatzal Single stall Single stall Single stall Single stall Single stall Single stall
vault toilet vault toilet vault toilet vault toilet vault toilet vault toilet
Purple Double Double N.O parking. N.O parking. Double Double
Mountain portable toilet portable toilet Site o Site . portable toilet portable toilet
rehabilitated. rehabilitated.
Double Double N.O parking. N.O parking. Double Double
Sally May ortable toilet ortable toilet Site Site ortable toilet ortable toilet
P P rehabilitated. | rehabilitated. | P P
Junction Single stall Single stall Single stall Single stall Single stall Single stall
vault toilet vault toilet vault toilet vault toilet vault toilet vault toilet
Site does not Site does not Double stall Site does not Double stall Double stall
Cactus Flat - . . . . .
exist. exist. vault toilet exist. vault toilet vault toilet
Homestead Double stall \?;ljf)ltg”s;?” Double stall
Upper Loop vault toilet tables Double stall vault toilet Double stall Double stall
vault toilet vault toilet vault toilet
Homestead . . .
Walk-in only. Walk-in only. Walk-in only.
Lower Loop
Homestead Single stall Single stall Single stall Single stall Single stall Single stall
West Loop vault toilet vault toilet vault toilet vault toilet vault toilet vault toilet
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Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Alternative F

L Site does not Double stall Double stall Double stall Double stall Double stall
Heinrich - . . . . .
exist. vault toilet vault toilet vault toilet vault toilet vault toilet
Fossil Creek | Single stall Single stall Single stall Single stall Single stall Single stall
Bridge vault toilet vault toilet vault toilet vault toilet vault toilet vault toilet
Tonto Bench Double stall Double stall Double stall Double stall Double stall Double stall
vault toilet vault toilet vault toilet vault toilet vault toilet vault toilet
Double stall
Irvin Double stall Double stall Double stall Double stall Double stall toilet plus
9 vault toilet vault toilet vault toilet vault toilet vault toilet double stall alt
toilet.
Lewis
. Double stall Double stall Double stall Double stall Double stall Double stall
Trailhead . . . . . .
. vault toilet vault toilet vault toilet vault toilet vault toilet vault toilet
and Trail
Bear/Rim Double stall Double stall Double stall Double stall Double stall Double stall
Trailheads vault toilet vault toilet vault toilet vault toilet vault toilet vault toilet
Historic Dam Double stall . . Double stall Double stall
- . . No trail access. | No trail access. . .
and Fossil No Toilet alternative No Toilet No Toilet alternative alternative
Springs area toilet if needed. toilet if needed. | toilet if needed.
Total Stalls 18 22 18 16 24 26

Visitor use capacity expressed as persons at one time (PAOT) varies among alternatives. It stands to reason that
more visitors may translate into more instances of unplanned human waste deposition but this relationship is

somewhat speculative. The number of PAOT per proposed toilet stall is summarized in table 3-18.

Table 3-18. User capacity (expressed as PAOT) and toilet facility provision by alternative

Alternative A

Alternative B

Alternative C

Alternative D

Alternative E

Alternative F

Persons at one

time (PAOT) 810 640 720 905 1510 2580
Total Toilet Stalls | 18 22 18 16 24 26
PAOT per toilet 45 29 40 57 63 99
No vehicle No vehicle
access during access during
. high-use high-use
Recreational . . . .
Approximately | season; Approximately | season;
Access A - No long-term . .
> 5 parking approximately X 21 parking approximately
description for . . parking. ) -

. . spaces; vault 5 parking . spaces; vault 21 parking
the Waterfall site | Approximately toilet; kiosks; spaces durin Trailhead and toilet; kiosks; spaces durin
where a toilet at 21 parking ' ! P 9 | trail ’ ! P 9

. trash low-use . trash low-use
the end of the spaces; vault receptacles; season; vault rehabilitated. receptacles; season; vault
trail, located at toilet; trail =Cep > AN . Roadside =Cep s oy )
. bike racks; toilet; kiosks; - bike racks; toilet; kiosks;
the waterfall, is access and vault toilet
. . armored trash . . armored trash
not possible kiosks. . . available, with . .

- access points receptacles; access points receptacles;
outside of the - ) temporary . .
100 year to ;reek along | bike racks; parking to greek along | bike racks;

! trail. armored ) trail. armored
floodplain. . .
access points access points
to creek along to creek along
trail. trail.
Accessible via Accessible via | Accessible via
Historic Dam and . . foot trails. . . foot trails. foot trails.
. - Accessible via . No trail No trail . .
Fossil Springs . Alternative Alternative Alternative
foot trails. L access. access. L L
area toilet if toilet if toilet if
needed. needed. needed.

Though specific standards or guidelines have not been developed for the provision of toilets in dispersed
recreation areas, Forest Service Handbook (FSH) 2309.13, Chapter 10, Planning and Design of Developed
Recreations Sites and Facilities, provides such information as copied below:

“Provide a sufficient number of toilets to accommodate the site’s capacity. As a general rule, provide one toilet
riser for every 35 PAOT, including camping units intended for RV use”.
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Only alternative B meets this developed recreation toilet provision general rule; however, the situation is more
complex as visitors would not be evenly distributed among recreation sites. Nevertheless, a comparison of
alternatives suggests that Alternative F presents challenges related to managing unplanned human waste
deposition as this alternative would have the highest proposed user capacity and therefore, the largest ratio of
PAOT per toilet.

Other action alternatives have much lower proposed capacity as an initial management action. Capacity
management is an important tool in managing recreational impacts.

Alternative F stands out among alternatives because of its much higher proposed planned capacity of 2580 PAOT.
It would be much more challenging to manage for unplanned disturbance under this alternative in which planned
visitor capacities would be roughly tripled over the existing conditions of roughly 810 PAOT. Although there are
designated creek access trails in this alternative and camping within the Aquatic Management Zone is prohibited,
disturbance to banks and floodplain riparian areas is likely to increase as increased numbers of users look for
space in which to recreate along the creek.

The popular recreational activity of swimming can have impacts on water quality through the resuspension of
bottom sediments that may act as reservoirs for bacteria (OCWC 2012). Though correlating the number of
recreational users of a recreational water to fecal bacteria indicators such as E. coli has proved elusive (ADEQ
1999), it stands to reason that more people swimming or wading in a water body would cause more resuspension
of bottom sediments. Assuming this sediment harbors E. coli, then alternative F could lead to more instances of
the violation of state water quality standards for E. coli. Additionally, the resuspension of bottom sediments would
increase suspended sediment concentrations thus increasing stream turbidity at and downstream of recreation sites
where swimming and wading occur. The distance downstream where impacts would occur is a function of many
variables including but not limited to the bottom sediment particle sizes (i.e., nature of stream substrate), water
velocity, and type and persistence of activity causing suspension of bottom sediments. One study found that
turbidity levels downstream of four unimproved motorized road crossings (stream fords) followed a decay curve
in which turbidity declined to about 90% of the peak value at a distance of roughly 1000 feet downstream of the
last ford (Clarkin et al. 2006). Swimming is unlikely to impact the stream bottom in the same way as motor
vehicles but information about the persistence of turbidity below swimming and/or wading sites is lacking. The
author has noted that swimming in Fossil Creek causes suspension of fine calcium carbonate particles in the water
column at least in the vicinity of the activity. The persistence of these particles in suspension and the distance
downstream over which water clarity may be impacted is not known.

Soils

General effects to soils from all action alternatives include exposure of bare mineral soil, compaction, and loss of
soil organic matter at developed and dispersed recreation sites including trails, parking areas, dispersed recreation
areas, and the road system. The extent to which this exposure causes accelerated soil erosion, defined as erosion
exceeding natural rates of erosion under the potential plant community, depends on such factors as inherent
properties of the soils, rainfall intensity, slope, and connectedness of bare areas. Connected bare areas oriented
downslope are most likely to result in accelerated erosion when rain intensity exceeds the soil’s ability to infiltrate
water. An example of this would be a social trail oriented parallel to the fall line of a slope. Soils in system trails
generally do not erode at an accelerated rate if trail drainage features such as lead out ditches are adequately
maintained and trails are constructed to Forest Service standards, which specify such attributes as maximum
slopes, and outsloping and frequent grade changes of the trail surface to achieve positive drainage. Compaction of
the soil is also expected to occur under all alternatives to varying degrees depending on the extent and type of
disturbance as well as the type of soil. Compaction of soils is most likely to be greatest in system roads and
parking areas owing to the pressure exerted on the soil by the passage of motor vehicles. In an otherwise
undisturbed forest setting, storm runoff is often confined to the road system because of soil compaction as well as
the exposure of bare mineral soil on road surfaces. Compaction by human trampling would also occur in areas of
human use such as trails and dispersed recreation sites. Compaction alters the ability of the soil to infiltrate water
and exchange gases with the atmosphere. The amount of disturbance, however, is not predicted to negatively
impact the inherent productivity of soils within the Fossil Creek WSR corridor.
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The action alternatives propose to rehabilitate disturbed soils at unneeded campsites, pullouts, parking areas, spur
roads and unauthorized trails accessing Fossil Creek. This is anticipated to locally improve soil conditions in these
disturbed areas. Proposed rehabilitation by alternative is summarized in table 3-19. The slight difference in
restored area between alternatives has to do with differences in recreation site access among alternatives.
Alternative D provides for the greatest area of soil rehabilitation because it limits access to recreational areas that
would then be rehabilitated. A more thorough description of disturbance by alternative is provided in Direct and
Indirect Effects Specific to Action Alternatives.

Table 3-19. Summary of disturbed acres in the project area by veg type and alternative

Alternative Alt A Alt B Alt C Alt D Alt E Alt F
T_otal Acres 152 120 107 102 141 135
disturbed
Total Acres 0 41.2 43.7 46.4 40.6 40.05
Restored

Air Quality

Areas of construction result in soil disturbance. There would be the potential for localized areas of airborne dust
generated in the vicinity of areas of construction. The dust generated would result in a short term impact to air
quality, increasing levels of particulate matter. Dust generated from construction activities would be controlled
and minimized using BMPs. All of the action alternatives as well as the no action alternative meet forest plan
standards and guidelines in regards to air quality because of the application of best management practices
(BMPs).

Traffic congestion and associated air pollutant emissions and dust could approximate current congestion during
peak periods. Increases in visitation during peak periods could also occur, and to the degree that such increases do
happen, traffic congestion and air pollutant emissions would marginally increase. These local mobile sources
would continue to include automobiles and trucks and would remain subject to state and federal emissions control
standards and programs.

Under all alternatives air quality is expected to remain in attainment and implementing the alternatives would
have no permanent adverse effect on air quality. The inclusion of construction BMPs is further expected to
minimize disturbance to particulate matter. As a result, Class I air quality and Class Il air quality is expected to be
maintained in the Mazatzal and Fossil Creek wilderness areas. Implementing the action alternatives with the
stated BMPs in addition to existing and foreseeable future projects are not expected to violate National Ambient
Air Quality Standards (NAAQS) PM 10 standards in the Mazatzal and Fossil Creek Airsheds and the NAAQS are
being met and would continue to be met under the action alternatives as well as the No Action Alternative. The FS
is anticipated to continue to participate in regional efforts to monitor air quality throughout Fossil Creek.

Programmatic Actions for Action Alternatives

Programmatic actions common to all action alternatives include a CRMP and adjustment of the Fossil Springs
botanical area. The CRMP lays out desired conditions, standards, guidelines, objectives, and management
approaches for Fossil Creek WSR river values and other resources and uses occurring in the area. The
comprehensive river management provides management direction to fully protect water quality, free-flowing
condition and its outstandingly remarkable values.

Implementation of the CRMP under the action alternatives, including direction in the CRMP related to
management direction, monitoring, adaptive management, education, interpretation, research, refugia, and mineral
and water rights, will have an overall positive effect on soil and water resources in comparison to the no action
alternative. Soil and water resource-specific desired conditions outlined in the CRMP strive toward protecting and
maintaining free flow, water quality and other soil and water resources. Standards in the management direction
require protection of river values, of which soil and water resources are a component. Soil and water resource
guidelines ensure desired conditions are maintained in the Fossil WSR corridor. Soil and water objectives can be
utilized to monitor and manage for an improved trend in all soil and water resource values.
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The guidance specific to soil and water resources will provide a long-term benefit to the Fossil WSR corridor. As
a result, CRMP guidance will result in the protection and enhancement of the free flow and other river values
including water quality.

Effects of the Forest Plan amendments to correct the Fossil Creek Designated Wild and Scenic River Special Area
boundary on the Coconino National Forest, incorporate the CRMP’s management direction into the Coconino and
Tonto forest plans, establish a Fossil Creek Wild and Scenic River Designated Area on the Tonto National Forest,
and recommend additions to the Fossil Springs Botanical Area are the same as those effects of the programmatic
management direction discussed above.

Cumulative Effects for all Alternatives — Water Quantity, Water Quality, and Riparian Area
Function

This cumulative effects analysis focuses on those activities that overlap in time and space in such a way as to alter
hydrologic response at the watershed scale. The resource areas of water quantity, water quality, and riparian
function are analyzed together because of their interconnectedness. Hydrologic response refers to the response of
the drainage area to precipitation events in terms of timing, quantity, and quality of runoff.

Numerous land management activities are conducted by the U.S. Forest Service, its contractors and permittees,
and the public on lands managed under the public domain by this agency including but not limited to prescribed
fire, management and suppression of wildfires, road and trail maintenance, new trail construction, mechanical
thinning, and livestock grazing. Many other activities occur on public lands as authorized under various permits
including construction and operation of telecommunication sites and other telecommunications-related
infrastructure, construction and maintenance of electric utility and water infrastructure, and fuelwood harvesting
to name a few. Appendix B of the EIS provides a description of past, present, and reasonably foreseeable future
actions within the four 6 Code watersheds (Upper Fossil Creek, Lower Fossil Creek, Mud Tanks Draw, and
Hardscrabble Creek) of the Coconino and Tonto national forests considered in the cumulative effects analysis for
the Fossil Creek Wild and Scenic River Comprehensive River Management Plan. Future actions of the CRMP will
be consistent with the Land and Resource Management Plans for the Coconino and Tonto national forests.

In the absence of obstructions (e.g., dams) or flow diversions, human alterations to the hydrologic response of a
watershed are usually caused by activities that change the type and distribution of land cover. These alterations
can effect channel morphology, water quality, and peak flow with important implications for downstream
ecosystems such as riparian areas which function within a certain flow regime.

The roughly 89,000 acre Fossil Creek drainage exists in a relatively undisturbed state with approximately 37% of
the drainage area encompassing designated and recommended wilderness and inventoried roadless areas. The two
primary land uses within the Fossil Creek drainage include recreation and livestock grazing. Recreation is
primarily concentrated along the Fossil Creek WSR corridor and is largely associated with the current analysis of
alternatives. Residential/commercial development on private property within the drainage area is confined to the
unincorporated community of Strawberry; roughly 1,800 acres are privately owned with the remainder under the
management of the U.S. Forest Service, Coconino and Tonto National Forests. Private development in Strawberry
is within the Hardscrabble Creek watershed, the outlet of which is located roughly 1 mile upstream of the Fossil
Creek/Verde River confluence. Because of the limited area and location of private development, the impacts of
this development to the overall hydrologic response of the Fossil Creek drainage area are negligible.

The Coconino National Forest signed a record of decision (ROD) in September, 2011, implementing new travel
management rules as required under the 2005 Federal travel management regulations (Travel Management Rule
or TMR) (USDA Forest Service 2011). Under these new rules, off-road vehicle access is restricted to designated
routes and areas, and undesignated areas are prohibited for public motor vehicle use. The Tonto National Forest is
finalizing a Travel Management Rule Environmental Impact Statement that is expected to result in a system of
designated roads, trails, and areas that will more closely coincide with limitations and approved uses currently in
place on the Coconino National Forest. The current total footprint of roads within the Fossil Creek drainage is
estimated to be 365 acres or roughly 0.4% of the total drainage area. Of this area, only about 231 acres are
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associated with roads open to the public whereas the remainder are associated with roads that are
decommissioned, in long term storage, or use is limited to Forest Service administrative purposes only. Of the
total road area within the Fossil Creek drainage, only about 56 acres is within 200’ of a stream. Research indicates
that road drainage culverts (i.e., cross-drains) that discharge to the forest floor more than 200’ from a stream do
not deliver sediment to that stream (Dube et al. 2004). Roads that are known to introduce sediment to Fossil Creek
include segments of Forest Roads 502 and 708. Segments of these roads either drain directly to Fossil Creek or
have drainage features (cross drains or lead out ditches) that convey runoff and sediment to Fossil Creek by virtue
of their proximity to the creek and/or lack of an adequate buffer between the road prism and creek. The input of
sediment from these roads is likely to be a small portion of the total sediment transported to Fossil Creek during a
storm event, however; this sediment input could be minimized through management action whereas sediment
derived from the larger watershed during a storm event is beyond management control.

Grazing has occurred on allotments within the Fossil Creek drainage in the past and will continue to occur in the
future. The Ike’s Backbone Allotment has recently been closed within the Fossil Creek drainage area. In addition,
the Deadman Mesa Allotment on the Tonto National Forest, which occurs along the majority of the perennial
section of Fossil Creek on the Tonto side, has been vacant for 19 years and there are no foreseeable plans to
reauthorize livestock grazing at this time. Five other allotments occur in the Fossil Creek drainage area. Livestock
grazing on these allotments is managed and monitored to ensure livestock use levels stay within allowable
intensities and utilizations so there are no adverse effects to vegetative ground cover. The establishment of use
levels protective of vegetative ground cover insures that grazing would not alter the hydrologic response of the
drainage area. Because there are no riparian pastures along Fossil Creek, grazing will not have direct effects on
water quality and riparian function.

To restore forest resiliency and ecosystem function in ponderosa pine forests across four national forests in
Arizona, a variety of actions are described in a June 2016 scoping letter titled 4FRI Rim Country Project
Proposed Action. Vegetation treatments, incorporating proposed thinning and fire hazard mitigation, and grassland
and meadow restoration (that includes prescribed burning), would be likely to occur within the Upper Fossil
Creek and Hardscrabble Creek 6™ Code watersheds; however, no burning actions are expected to occur within the
next five years. Mechanical thinning activities would produce a short-term disturbance to vegetative ground cover
through the creation of landings, skid trails, and temporary roads. Establishment of aquatic management zones
around active stream channels would prevent establishment of landings, main skid trails, and temporary roads in
the near stream environment. Thinning would benefit the Fossil Creek drainage area by reducing the risk of
uncharacteristic fire in those areas where tree densities exceed pre-settlement conditions (i.e, conditions under
which frequent fire maintained open canopy conditions and stand-replacing crown fires were not likely to occur).

There have been a number of studies of the hydrogeology of areas within the Mogollon Rim highlands, which
includes Fossil Creek. These studies have been motivated by the need to improve an understanding of the regional
groundwater system that has been virtually the only source of water to the communities of Pine, Strawberry, and
Payson that lie within the Mogollon Highlands area (Parker et al. 2004). These studies provide some sense of the
vulnerability of Fossil Springs to the ongoing use of groundwater in the region.

One of the more focused studies concerning the hydrogeology of Fossil Springs was conducted by Green (2008).
The author concluded that the source of water discharging at Fossil Springs is the regional limestone aquifer. This
aquifer consists of portions of the Martin Formation, Redwall Limestone, and possibly Naco Formation (Parker et
al. 2004). Groundwater moving through the regional limestone aquifer is directed to Fossil Springs by a series of
northeast-striking faults and forced to the surface where groundwater encounters the Diamond Rim fault, which
acts as a barrier to flow (Green 2008). Where erosion or faulting hasn’t removed or displaced overlying strata, the
regional limestone aquifer is overlain by the regional “C” aquifer which includes all or portions of the Kaibab
Formation, Toroweap Formation, Coconino Sandstone, Schnebly Hill Formation, and Upper and Middle Supai
Formation (Bills and Flynn 2002). Recharge of the regional limestone aquifer is primarily through vertical
movement of groundwater originating in the overlying C aquifer whereas the C aquifer is recharged through
precipitation occurring over a narrow recharge zone along the Mogollon Rim (Parker et al. 2004).
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In writing about the hydrogeology of the Coconino Plateau, Bills and Flynn (2004) had this to say about
groundwater flow: “The flow characteristics of the regional aquifer are poorly understood because the aquifer is
deeply buried, which limits exploratory drilling and testing, and because the geologic structure, which controls the
occurrence and movement of ground water, is complex.” This is certainly the case regarding groundwater
movement in the area of Fossil Creek where flow is largely controlled by large-scale fracture and fault systems or
by karst features in carbonate rocks (Parker et al. 2004; Green 2008). The occurrence of large openings that
convey groundwater through the carbonate rocks of the regional limestone aquifer was readily apparent when an
exploratory borehole was drilled starting in May 2000 near the Fossil Springs trailhead west of Strawberry
(Corkhill 2000). Numerous cavities and fractures were encountered below a depth of 980 feet below ground
surface (BGS) resulting in loss of drilling fluids and suspension of drilling operations when a large fluid loss
occurred at a depth of 1,461 feet BGS (Corkhill 2000). Drilling was eventually resumed with a total borehole
depth of 1,872 feet BGS placing the bottom of the borehole at roughly the elevation of Fossil Springs. Although a
shallow groundwater zone was encountered at about 170 feet BGS, regional groundwater associated with the
limestone aquifer was not encountered until a depth of about 1,380 feet BGS.

Drilling of the aforementioned borehole was done under the supervision and oversight of the Northern Gila
County Water Plan Alliance (NGCWPA), a group which formed to address the need for a more reliable water
supply for northern Gila County, with U.S. Bureau of Reclamation personnel serving as site geologists and
technical advice provided by Arizona Department of Water Resources (ADWR) (Corkhill 2000). The
communities of Pine and Strawberry have experienced historic water shortages with existing groundwater derived
largely from water-bearing units within the Schnebly Hill Formation and Supai strata (Parker et al. 2004). These
water shortages highlight the inadequacy of existing groundwater resources let alone future demand for water
projected to increase from an estimated 298 acre-feet/year in 2002 to an estimated 1,947 acre-feet/year in 2040
(BOR 2008). The town of Payson and nearby communities have undertaken a multi-decade effort to develop the
infrastructure to convey and treat surface water from the C.C. Cragin reservoir. A similar water supply is not
currently available for the communities of Pine and Strawberry and various alternatives have been considered
including development of a deep production well that would draw groundwater from the regional limestone
aquifer potentially causing impacts to streams and springs including Fossil Springs (BOR 2008). At this time,
groundwater use from the portion of the regional limestone aquifer that supports perennial flow in Fossil Creek is
extremely limited or absent. Development of a production well in the vicinity of the deep exploratory borehole
that was drilled under the supervision and oversight of the NGCWPA would likely impact discharge at Fossil
Springs since groundwater would be withdrawn from the same regional limestone aquifer that supports springs
discharge and groundwater extraction would be in close proximity to Fossil Springs.

Summary

Cumulatively, the implementation of the different action alternatives when combined with past, present and future
actions in the Fossil Creek, would not result in adverse effects to the outstandingly remarkable values associated
with Fossil Wild and Scenic River. In particular, the hydrologic response of the drainage area defined in terms of
the timing, quality, and quantity of runoff would not be altered. This, in turn, would not result in adverse effects to
riparian function, water quantity, and water quality.

Cumulative Effects for all Alternatives — Soils

Within the project area, effects to soils are mainly attributed to recreation including the roads that provide access
to recreation areas. Recreation within the project area is largely confined to those areas previously identified
under the alternatives. It is not anticipated that any other management actions by the Forest Service or other
entities would affect soils in the project area. There are no recent past or future actions that cumulatively effect
soil in the project area. Soil disturbance currently in the project area would continue as is under the no action
alternative without any emphasis and decision authority to actively rehabilitate disturbed areas. Under the various
action alternatives, unplanned soil disturbance, such as is associated with social trails, would be addressed
through active rehabilitation which could include reshaping to improve drainage in areas of unplanned
disturbance, soil scarification, seeding, and mulching. Areas of planned disturbance such as designated parking
areas would include the use of BMPs to limit negative impacts to soils such as accelerated erosion.
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Summary of Environmental Effects

Table 2-5 provides a summary of the effects (direct and indirect) of all alternatives to free flow, water quantity,
water quality, soil condition, riparian function, and air quality. From the perspective all free flow and water
quantity, there is no difference among alternatives. All alternatives are protective of free flow and water quantity.
From a water quality perspective, only alternative B includes enough toilet facilities to meet the toilet provisions
of 35 PAOT/toilet as recommended in FSH 2903.13. These recommendations, however; apply to developed
recreation sites. Much of the recreational use within the Fossil Creek WSR would be within dispersed areas for
which these recommendations do not apply. Alternative F has the highest ratio of PAOT per toilet facility
suggesting that instances of unplanned waste deposition that could impact water quality would be greatest under
this alternative. One measure of riparian function is bank stability. Bank stability is a function of the percentage of
stabilizing bank cover including riparian plants, anchored or large rock, and anchored wood. Other than flood
events, disturbance from recreation adjacent to bank streams is the only activity likely to reduce the vegetative
component of stabilizing bank cover. In the absence of site specific information, it has been determined that a
minimum of 70% stabilizing cover along stream banks is necessary to maintain stream bank stability on a reach-
by-reach basis (Dickard, et. al., 2015). Recreation sites are adjacent to no more than 10% of the total length of the
perennial section of Fossil Creek under any alternative.

Both soil condition and air quality are related to disturbance as disturbance can expose bare mineral soil leading
to accelerated erosion and dust emissions. Alternative E has the least amount of soil disturbance whereas
alternative B has the least amount of new disturbance from expansion of recreational infrastructure, the latter of
which is most likely to increase fugitive dust emissions.

Geology

This section focuses on the dynamic geologic processes that affect a travertine system within the Fossil Creek
WSR corridor, and the geologic hazards and mineral potential within the larger watersheds to assist in the
establishment of management directions and site-specific improvements for protecting and enhancing river values
of Fossil Creek.

The presence, extent, and high deposition rate of calcium carbonate that forms travertine in Fossil Creek are the
key elements of Fossil Creek’s Geology ORV. In particular, the formation of travertine dams in certain reaches of
Fossil Creek contributes to an extraordinary stream channel morphology, creating a complex aquatic habitat.
Impacts due to visitor use to these dams, such as persistent notching and scraping from repeated boat passage or
trampling of algae associated with the deposition of travertine on dam crests, may alter the flow of water and
indirectly affect travertine deposition, dam formation, and aquatic habitat.

Prior to restoration of full flows in 2005, Fossil Creek was a highly impacted environment for almost 100 years
due to the presence of a diversion and transport system for hydro-electric power generating facilities at Irving and
Childs. Public recognition of a travertine system at Fossil Creek became evident when small flows were released
at the Irving hydroelectric generating facility due to diminished water transport capacity between Irving and
Childs hydroelectric facilities. With restoration of full flows, travertine dams began to quickly form. The
development of these travertine dams and clear pools created a new and popular recreational opportunity.

Methodology

The Geology ORV analysis includes examination of scientific literature, geologic maps on hazards and mineral
resources of the area, and field reconnaissance to determine where travertine dam forming deposition is occurring
in the corridor and how management and recreational activities affect these structures.

The effects analysis discusses the different components of management activities (programmatic management
direction, design features, monitoring, adaptive management and amendments to both forest plans), the acres
disturbed by construction of infrastructure within recreation development areas, the acreage affected by roads and
trails, the acres designated for visitor access, and the level of visitor use allowed in the recreation reach of Fossil
Creek.
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Information Sources
e Geochemical literature on calcium carbonate deposition in natural waters
¢ Kinetics of deposition forming travertine dams and structures in streams

o Regional stratigraphy and geology of Colorado Plateau, Transition Zone, and Basin and Range
provenances

o Research specific to Fossil Creek travertine system
e Geologic and mineral maps of central Arizona

e Report of geologic hazards and slope stability

Analysis Indicators and Measures

The following indicators and measures include physical disturbance by visitor use such as kayaking or trampling
of travertine dams and structures, potential landslides and rockfall along travel or stream corridors, and potential
for mining activities along the stream corridor or the contributing watersheds (table 3-20).

Table 3-20. Indicators and measures used in the analysis

Resource

Element Resource Indicator Measure

Geology Travertine disturbance to relict and contemporary | Narrative description of management direction and

travertine deposits within the stream corridor. actions that may affect travertine system of deposition
and destruction.

Geology Geologic hazards such as landslide and rockfall Narrative description of programmatic management
direction and actions to mitigate hazards due to
landslides and rockfall.

Geology Mining exploration or extraction within the Fossil | Protections under the Wild and Scenic Rivers Act

Creek WSR corridor
Geology Mining exploration or extraction within the Fossil | Administrative withdrawals that could affect Fossil
Creek watersheds Creek ORVs

Area of Analysis

The analysis of geological resources (travertine), geological hazards and minerals is conducted at two spatial
scales, the project area and the watershed. The project area is that described in the Affected Environment Common
to All Resources section above. The effects to travertine formations within the recreational segment of Fossil
Creek WSR corridor are considered on an annual basis. Within each year travertine formations can be negatively
affected by physical impacts from visitor use or erosive flood events, yet the rapid depositional potential of
travertine within the recreational segment allows repair and reconstruction to also occur. The zone of active
travertine dam formation can also be altered from year to year depending on changes in turbulence due to altered
channel morphology or addition of large debris with the greatest affect following large flood events.

The watershed scale of analysis includes the entire watershed area of four subwatersheds (sixth code or HUC6
watersheds) listed below. The effect of landslides, rockfall, or other mass wasting events within the watershed
scale on the geology resource will be analyzed over a 5-10 year period. Mass wasting events that happen within
the river corridor could permanently alter the channel morphology and ultimately travertine dynamics. Mass
wasting events within the larger watershed scale may not impact the geology resources, but could alter
recreational opportunities if they cause impacts to roads or trails.

Affected Environment

One of several Verde River tributaries, Fossil Creek originates in central Arizona forming the boundary between
the Coconino and Tonto National Forests. It is located between West Clear Creek and the East Verde River along
the Mogollon Rim on the southern margin of the Colorado Plateau (Figure 3-7.). The Transition Zone, lying
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between the Colorado Plateau and the Basin and Range, is approximately 62 miles wide comprised of Tertiary
volcanic and sedimentary rocks overlying Proterozoic basement and Paleozoic strata to the north (Leighty 1998).
Erosion of the dominant flat-lying volcanic and sedimentary geologic units has created the mesa/canyon
morphological setting so prominent in this boundary area.

Figure 3-7. Location of Fossil Creek in Arizona’s geological provinces

Bedrock Stratigraphy

Sedimentary strata of the Fossil Creek WSR corridor and the Fossil Creek watershed are from the Paleozoic era
ranging in age from Mississippian (359-323 million years ago) to Permian (299-252 million years ago) and are
classified as: limestones, redbeds (mudstone, siltstone, shale, sandstone and conglomerate), and aeolian to coastal
dune sandstones. The various sedimentary formations are bounded by regional unconformities, time gaps in the
rock record created by erosion. Cenozoic volcanics and sediments including relatively recent Tertiary basalt
flows, volcanic ash flow tuffs and older and younger gravel deposits of Paleocene to Miocene age (66-23 Ma)
overlay the Paleozoic sedimentary rocks (Twenter 1962). The large gap between the Paleozoic and Cenozoic
strata represents the major erosional period known as the Great Unconformity. Surficial deposits include
Quaternary age (2.6 Ma-present) travertine deposits, landslide and colluvial deposits and alluvium (Blakey 1990,
Cook et al. 2010, Weir et al. 1983, Weir and Beard 1984).

The combined thickness of the Paleozoic and Cenozoic rocks is more than 3,000 feet. To the northwest of Fossil
Creek, on the Colorado Plateau, the volcanic rocks are tens to a few hundred feet thick. South of Fossil Springs
the volcanic rocks thicken to more than 2,000 feet bounded against an ancestral Mogollon Rim that was cut into
the Paleozoic section by erosion before the volcanoes erupted. A basalt flow at an elevation of 1250 ft above the
floor of the Fossil Creek canyon has an approximate age of 10 Ma, which provides a minimum age for the
formation of the ancestral Mogollon Rim and deposition of the rim gravels. The Paleozoic rocks dip at a low
angle toward the north or northeast. The Fossil Creek area is broken into several fault blocks that are high angle
normal faults which have displacements from 50 to 400 feet. The strata within the fault blocks dip westerly or
southerly. Most of the faults cut both the Paleozoic and Tertiary basalt rocks so that they are relatively young,
approximately 10 million years or younger (Weir and Beard 1984). Fossil Springs emanates from the “lower
Limestone Aquifer” and the junction of the Fossil Springs Fault zone and the Diamond Rim Fault Zone (figure 3-
8).
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Figure 3-8. Bedrock stratigraphy in the Fossil Creek area (Green 2008)

Surficial Geology

The surficial deposits along Fossil Creek were recently mapped by geologists from the Arizona Geologic Survey
(Cook et al. 2010). Their report and geologic map are part of a study of five large tributaries into the Verde River:
Oak Creek, Wet Beaver Creek, West Clear Creek, Fossil Creek and the East Verde River. The purpose of the study
was to provide detailed geologic information to the Arizona Department of Water Resources to delineate subflow
zones in the Verde River watershed and to map channel alluvium and over bank floodplain deposits. Subflow is
the legal definition defined as “waters which slowly find their way through the sand and gravel constituting the
bed of the stream, or the lands under or immediately adjacent to the stream and are themselves a part of the
surface stream...water contained within the saturated floodplain Holocene alluvium (AZ Supreme Court legal
decision 1931)".

The bed elevation of Fossil Creek ranges from 4,573 feet above sea level (asl) at the confluence of Calf Pen and
Sandrock Canyon to 2,546 feet asl at the Verde River confluence. The total length of the channel is approximately
17 miles. The headwaters of Fossil Creek are bound by Permian and Pennsylvanian sedimentary rocks, which
includes the Mississippian Redwall Limestone, Pennsylvanian Naco Formation, Pennsylvanian/Permian Supai
Formation, Permian Schnebly Hill Formation, Coconino Sandstone and Permian Kaibab Formation (Blakey
1990). Similar to the canyons to the north such as West Clear Creek, upper Fossil Creek is very narrow, yet is less
dramatically incised. Bedrock walls are more gently sloping and slot canyon reaches are uncommon. The canyon
bottom and associated Holocene river deposits in the upper canyon rarely exceed 328 ft across. Upstream of
Fossil Springs, the channel is dry except during monsoonal and winter storms and a brief spring snow-melt (figure
3-9).
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Figure 3-9. Stream channel above Fossil Springs

Fossil Springs consists of several vents along a 200 m reach of Fossil Creek, at or near channel level (Feth and
Hem 1962). It is the largest concentration of spring-water discharge in the Mogollon Rim region. Perennial flow
in Fossil Creek is derived from discharge emanating from Fossil Springs (figure 3-10). Flow beginning at the
springs alters Fossil Creek from an ephemeral to permanent drainage, and creates a more sinuous morphological
structure. The most recent terraces of Pleistocene to Holocene age are generally preserved on inside channel
bends, yet on the north side of the canyon, an extensive (over 1969 ft across) early to middle Pleistocene river
terrace is preserved (figure 3-11). This is the oldest of the relict terraces within Fossil Creek and the only such
terrace in the canyon. This relict travertine dam is located several hundred feet above the current channel
signifying that Fossil Creek has been incising into bedrock since the Pleistocene epoch. The smaller more
numerous terraces of this age are located closer to the modern creek elevation within the canyon walls. On the
photo below, the outline locates the Pleistocene travertine river terrace, as the photo looks north to the junction
of Calf Pen and Sandrock Canyon.

Figure 3-10. Fossil Springs
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Pleistocene travertine river
terrace

Figure 3-11. Pleistocene travertine bench above Fossil Springs

From the Fossil Springs diversion dam that was lowered, to the confluence with the Verde River, Fossil Creek is
entirely bound by Tertiary basalts. In this stretch some travertine-coated waterfalls with deep plunge pools are
encountered. Below the old Irving power plant extensive Holocene to latest Pleistocene river terraces are
preserved in a brief wider section of the canyon. Just downstream, Fossil Creek abruptly narrows at a southward
bend on the east side of Ike’s Backbone, a formidable N-S trending basalt ridge separating Fossil Creek from the
Verde River. Narrow Pleistocene river terraces are perched on basalt benches along this stretch of Fossil Creek.
The canyon bottom remains narrow and extremely large boulders choke the channel, creating numerous rapids.
The canyon floor is alternately composed of scoured bedrock, deep pools, or covered by extensive cobble to
boulder bars. Hardscrabble Creek joins Fossil Creek from the east, creating a large side canyon. At the confluence
with the Verde River, numerous Pleistocene age alluvial deposits are inset into the basalt walls on the south side
of the canyon (figure 3-12).
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Figure 3-12. Fossil Creek and associated canyons

Landslide and Slope Stability Hazards

During field visit in 2014, Stephen Romero (PE, USDA Forest Service) noted many jointed, loose rocks and
rockfalls including large talus piles from landslides. Landslides or mass wasting describes a wide variety of
processes that result in the downward and outward movement of rock, soil, and detritus driven by gravity (figure
3-13). These materials may move by falling, toppling, sliding, spreading, or flowing down slopes and channels.
Numerous Pleistocene age landslides have been documented in the Fossil Creek watershed (Weir and Beard
1984). These range from fast-moving debris flows, rockfall, and slow-moving creep to larger volume rotational
landslides and debris avalanches and smaller volume earthflow. Landslides are typically associated with steep
terrain, but can occur in low relief areas. Landslides are often initiated by heavy rain and rapid snow melt, yet
earthquakes, volcanic eruptions, and freeze and thaw cycle can also trigger these events. Channelized debris-flows
following intense rainfall are also common in Arizona's mountains and have been correlated with mass wasting
events (Krautblatter and Moser 2009). The largest rainfall events typically occur during the “monsoonal” season
(July-September), which is also the peak visitor time at Fossil Creek.
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Figure 3-13. Landslide above Fossil Creek in central Arizona

Due to landslides and rockfalls, the road (FR 708) that accesses Fossil Creek and the former Irving hydropower
generation station from Strawberry, AZ has often been closed (SHB Geotechnical Engineering 1988). A Forest
Service gate located approximately 5 miles west of Strawberry serves as a control point just past the Bear Trail
(Fossil Springs) trailhead. The section of road (~4 miles) just past the control gate as the road enters into Fossil
Creek canyon is at greatest risk from geologic hazards (USDA 2014). Romero (USDA 2014) noted “many jointed,
loose rocks along the road” along with rockfalls and large talus piles (figure 3-14). Little opportunity exists to
mitigate these hazards located immediately adjacent to the road.

Figure 3-14. Red highlights indicate areas of recent rockfall, rock avalanche, and debris flow activity
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Faulting and Seismicity

Paleozoic tectonic activity in Arizona consisted of the Kaibab and Defiance uplifts that covered very large areas.
Little activity occurred during the Mesozoic era, but by the late Cretaceous to early Tertiary the subduction of the
Farallon Plate under North America lifted the Basin and Range and Transition Zone relative to the Colorado
Plateau during the Laramide Orogeny (Dickenson et al. 1988). As subduction waned extensional tectonics in
central Arizona dominated (Spencer and Reynolds 1989). The Mogollon rim scarp was formed and started to
retreat at 30 Ma (Mayer, 1979) as a result of movement along the Diamond Rim Fault. Miocene volcanism along
with extensional faulting thinned the Transition Zone crust along with regional subsidence. Tertiary extensional
faulting, Diamond Rim and Verde Faults (Geaeorama Inc. 2006), result in the present day geologic structures of
Transitions Zone in central Arizona (Reynolds et al. 2001, Green 2008)

The Diamond Rim fault represents the physical break that defines the structural edge of the Colorado Plateau,
resulting in the Little Diamond Rim, a prominent ridge just a few miles south of the edge of the much larger
Mogollon Rim. The Diamond Rim fault system has resulted in the displacement of large blocks of Paleozoic
strata down towards the south in the areas of Fossil Springs, Hardscrabble Mesa, Tonto Natural Bridge, and south
of Beaver Valley. This regionally extensive fault system cuts across most of central Arizona greatly influencing
the region’s hydrogeology, particularly with regard to Fossil Springs. The offset along the Diamond Rim fault in
the vicinity of Fossil Springs is estimated to be 2,000 feet. The interaction between the Diamond Rim Fault with
the Fossil Springs Fault may have been instrumental in the formation and evolution of Fossil Springs. (USDI
2008).

Mineral Resource Potential

The Fossil Springs Roadless area was investigated for mineral resources in 1980-1981 (Weir et al. 1984) as part of
the implementing the Wilderness Act of 1964. The mineral surveys that were undertaken are one part of the
suitability analysis made for areas under consideration for wilderness designation. The study consisted of general
geological reconnaissance, geophysical studies, geochemical analysis and surveys of prospects and mineralized
areas. The Roadless Area studied includes Fossil Springs down to just below Irving Powerplant and areas on the
south side of Fossil Creek downslope of the FR 708.

The study found that the mineral resources potential of the study area is low. Below Nash Point, they found
several mineral prospects within light-gray conglomerate and carbonaceous shale of the Supai Formation that
contained discontinuous spotty copper mineralization and coaly layers within the shale that are radioactive. The
geochemical studies showed anomalies of copper, barium and beryllium from the upper reaches of Calf Pen
Canyon. The anomalies indicate possible barite vein deposits. Barite is a nonmetallic mineral that is the principal
source of barium. Another suite of geochemical anomalies consisted of chromium, nickel and cobalt which
suggest the presence of ultramafic rocks at depth. These samples were from about one mile upstream of Fossil
Springs. The findings concluded that though there have been mineral prospects and geochemical anomalies, the
mineral resources are not proven or in sufficient quantities for mining or development. Oil and gas potential of the
area is low; the formations within the Fossil Creek area do not produce oil or gas.

Construction and aggregate material sources of basalt, limestone, dolomite and sandstone are commonly found
outside of the roadless area. Travertine deposits exist outside of the wilderness area and within the Wild and
Scenic River corridor in the vicinity of Fossil Springs and upstream of the decommissioned diversion dam, but are
not accessible by road. Travertine is not considered a locatable mineral, but a mineral material for use in
construction and landscaping, therefore falls under 36 CFR 228 Part C regulations for Disposal of Mineral
Materials. Mining and development of travertine as a resources would also be subject to rules under FSM 2816.3.
The only nearby rock pits are in basalt or sandstone on Forest lands and the material sites are not presently active.

Geothermal potential — low but mention source of hot water e.g. Verde Hot springs.
Currently there are no past or presently active mining claims in the Fossil Creek WSR corridor or within the

watershed, which indicates no interest in locatable mineral prospecting or extraction.
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Travertine Formations

The American Geological Institute defines travertine as “biotic and/or abiotic precipitated calcium carbonate
(predominately calcite and aragonite) from spring-fed, heated and/or ambient-temperature waters” (American
Geological Institute). Travertine is chemically identical to the mineral calcite, which is distinguished from other
forms of calcium carbonate by its banded and often porous structure resulting from its mode of deposition. A rare
combination of natural processes is required for the calcium carbonate-rich spring water to form travertine dams
(Malusa et al. 2003). Travertine deposition initially forms as a soft porous deposits, which recrystallize over time
to form travertine, a durable form of calcite (Gandin and Capezzuoli 2008).

Travertine dams or terracing is the dramatic geological phenomena that makes Fossil Creek both aesthetically and
scientifically valuable and contributes to the finding that geology is an ORV. Travertine terrace occurrences
worldwide have been places of great interest throughout human history, yet scientifically have received little
attention to understand this patterned landscape formation (Hammer et al. 2010). Considerable geochemical study
has been done on calcium carbonate dissolution, yet the precipitation of calcite under saturated conditions in
streams is scarce (Lu et al. 2000).

The geochemical conditions for calcite precipitation begin with atmospheric precipitation interacting with the soil
zone, carbonate aquifers, organic material, or regional geothermal activity to absorb gaseous CO,, which transfers
to aqueous CO; and H2CO; (Malusa et al., 2003). The H,COs increases dissolution of carbonate rocks, further
elevating dissolved inorganic carbon concentrations in the water. The steep concentration gradient between
atmospheric CO; and the higher dissolved CO; in water emerging from an aquifer initiates outgassing (Jacobson
and Langmuir, 1970 and Langmuir, 1971). As the water’s CO> concentration moves toward equilibrium through
outgassing, the water becomes supersaturated with CaCOs, eventually reaching a level high enough to begin
precipitation. When this level is exceeded, a kinetic barrier is surpassed and CaCOs precipitates to form travertine
deposits (Stumm and Morgan 1996, Dandurand et al. 1982). The unknown piece of the puzzle in terrace
formations is what site-specific processes are responsible for enhanced calcite precipitation that create these rare
morphological features.

Effects to the dynamic constructive-destructive cycle of a travertine system can occur from either changes in the
constructive aspect, such as loss of a water source, or the destructive phase in which flood events outpace the
formation of travertine dams. Installation of power generating facilities, dams, reservoirs, and a water conveyance
system (Arizona Power Company) began in 1908 at the Childs location on the Verde River (Monroe 2001). Water
used to drive the turbines at Childs facility came from a series of flumes, tunnels, and temporary storage at Stehr
Lake. This early water withdrawal likely had little impact on travertine deposition as it was below the stream
reach actively producing travertine dams. Beginning in 1914 until April of 1916, construction of the Irving
generating facility was completed along with a diversion dam and flume for water conveyance (Monroe 2001).
The Irving facility and its operation depleted the water that emanated from Fossil Springs except during flood
events. During the flood events water diversion to the power plant was released back into the channel to prevent
damage to the diversion flume. These flood waters were allowed to flow through the natural channel in the reach
where travertine dams had historically formed. From 1916 to 2005 the destructive processes due to flooding were
allowed to function without the constructive phase of travertine dam formation, eliminating the channel-width
travertine dams found in a naturally functioning Fossil Creek system. Evidence of dam destruction since cessation
of channel flow was documented by Overby and Neary (1996) with approximately 81 relict features that stretched
the full width of the channel. What has not been determined was how many of these relict dams where in place
prior to water diversion beginning in 1916. What we do know is that this historical travertine reach no longer had
the ability to build new travertine dams. Also, at some time during power generating operations the capacity to
withdraw all of the water from Fossil Creek diminished, which allowed very small flows to seep past the upper
diversion dam and to be released at the tailrace at Irving. The flow that was released below the Irving tailrace
developed an active travertine system in miniature. The release of water at the tailrace also created a new area for
people to recreate. Unmanaged as a recreation site, this stream reach not only created, but also demonstrated
destructive impacts that recreation can have on newly forming travertine. Impacts from trampling were the most
observable, but there were numerous places where individuals created dams by stacking rocks across the channel
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knowing that travertine would fill spaces and grow over the crests creating larger and larger pools. Also observed
were travertine dams that had been notched by boaters to allow easier passage.

Conditions Prior to 1915

Historical accounts describe large travertine formations in Fossil Creek prior to construction of the Childs-Irving
Project. In 1891, Charles F. Lummis (1892) described waters “so impregnated with mineral that they are
constantly building great round basins for themselves and for a long distance flow down over bowl and bowl”. In
1904, F.M. Chamberlain reported dams “from several inches to a few feet in height, the highest is said to be 10
feet” and pools, the largest of which were “50 to 60 yards long, 20 to 30 feet wide, and approximately 20 feet or
more deep” (Chamberlain, 1904).

In the vicinity of Fossil Springs on the north side of the canyon, an extensive (over 2,000 feet across) early to
middle Pleistocene travertine river terrace is preserved. The Fossil Creek Canyon has deepened more than 200 feet
since this travertine terrace was deposited. At one time the terrace bench stretched across the entire canyon and
has been eroded since. This is the only such terrace in the canyon; all others are far less extensive, are located
closer to modern creek elevation, and are located within canyon walls. This large travertine terrace is associated
with junction of the Fossil Springs and Diamond Point fault zones and records the existence of a very large
travertine dam. The age is suggested to be on the order of hundreds of thousands to several millions of years
old (Gaeaorma Inc. 2006).

Conditions Prior to Flow Restoration in 2005

Degraded conditions occurred prior to restoration of free-flows in Fossil Creek in 2005. Streamflow was diverted
from the creek at the diversion dam, causing a decline in travertine dam formation downstream of the springs.
Various studies of travertine formation processes were conducted prior to dam and flume decommissioning in
order to evaluate the consequences of restoration of natural flows to Fossil Creek (Malusa et al. 2003). Base flow
of Fossil Creek was diverted to the Irving power plant constructed at Irving in 1915. The diversion of flows
prevented the formation of travertine features below the springs, while flood flows eroded travertine dam structure
that existed prior to the development of the power generating facilities. Overby and Neary (1996) recorded the
presence of 81 remnant travertine structures that spanned the creek in the four mile reach of Fossil Creek from the
diversion dam below the springs to Irving.

The stream reach just below the Irving power plant tailrace allowed a portion of the water used to
operate the turbines to be discharged back into the channel (Malusa et al. 2003). Below this tailrace the
amount of flow was variable and when it began is not recorded. During the period prior to cessation of power
generating activities an active travertine forming segment existed and was utilized recreationally by many locals.
This reach caught the attention of several private and public entities to the potential for travertine formations of
Fossil Creek.

Baseline Conditions-2009

Baseline conditions are those at the time of Wild and Scenic River (WSR) establishment by law on March 30,
2009. Restoration of base flows to the creek in 2005 has stimulated deposition of new travertine features below
the springs. By spring of 2009, there was more than three years of natural travertine dam formation and
development. In the fall of 2008, the upper portion of the diversion dam below the springs was removed lowering
the dam approximately 14 feet, resulting in erosion of sediments stored behind the dam and some channel
adjustments, but had minimal effects to travertine dam growth and deposition. One research study was conducted
between 2005 and 2009 which provides data on travertine dam growth, development and formational processes
(Fuller et al 2011).This study provides information on travertine dam formations at the time of WSR
establishment in 2009. This analysis draws heavily from this research for the description of baseline conditions.

After dam decommissioning, measurements of travertine dam growth rates and erosion rates found that net
positive growth rates averaged 43 + 4 mm/year and the median growth rate was 25.5 mm/year ( n=611 data
points) (Fuller et al. 2011). Many locations showed more than 10 cm/year sustained over the two year study
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period (2006-2008). The four dominant growth mechanisms of travertine dams observed at the small scale
(decimeter) were calcite precipitation, algal growth, growth of emergent plants and trapping of organic material
including leaves, litter, branches and logs. The travertine dams and bedrock steps trap and entrain large quantities
of organic and inorganic debris, which is then incorporated into new travertine deposition. Growth rates were
shown to decline systematically downstream from the diversion dam consistent with the progressive loss of
dissolved calcium carbonate and biotic processes such as algal growth and trapping became the dominant
mechanism enabling travertine dam growth further downstream from the dam.

Abiotic factors of channel constrictions, bedrock steps and turbulence drive the process of travertine deposition.
Decreased turbulence and temperature also result in decreased outgassing and travertine precipitation. Biotic
factors of algal growth and emergent plants on dam crests along with trapping of floating organic material, leaf
litter, branches and logs allow for dam growth. With flow restoration, dam growth and deposition will gradually
increase over time, punctuated by periods of erosion from flood flows. Fuller et al. (2011) speculated that
disturbance created by travertine erosion during floods could have a rejuvenating effect as new sites for organic
matter accumulation can create a positive feedback on dam renewal and growth.

At the baseline year of 2009, in-channel travertine dam formation processes were restored below the diversion
dam following restoration of full flows and partial removal of the diversion dam. The spring discharge and
calcium carbonate content are in a natural condition that was found both before and after the power generating
facilities were decommissioned. Spring discharge has been measured over several time periods, 1946-1952 and
1996. Perennial and steady base flow discharges of ~ 1,200 liters per second (42.4 cfs) have been measured from
Fossil Springs (Feth and Hem 1962; Malusa et al 2003). Geochemical modeling based on chemical analysis of
stream water predicted a potential for calcium carbonate precipitation of 26,290 pounds per day over a distance of
4.2 miles downstream of the springs (Malusa et al. 2003).

Existing Conditions

After the diversion dam was lowered in the fall 2008, it was expected that channel adjustments would take place
both upstream and downstream of the dam in response to flood flows and as sediment that was deposited above
the dam became mobilized and was re-deposited through the channel downstream. Flood flows in fall and winter
of 2009-2010 scoured the channel upstream of the lowered dam resulting in loss of riparian vegetation, channel
bank erosion and deposition of sediment and bed load materials. The channel in this area rapidly recovered from
this event. Another major destructive flood occurred again in February of 2017. A new field survey of the
travertine deposition segment needs to be performed to determine rate of travertine deposition process and
distance downstream of the new formations. Communications from field personnel imply that new dam
formations are above the waterfall, with little to no dams reforming below the waterfall.

Figure 3-15. Fossil Creek channel above the diversion dam in 2009 and 2010 showing changes in the channel after a
large flood flow. Channel in August of 2009 with willows and aquatic vegetation. Same channel after flood flows in
2010. Note loss of channel vegetation
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Environmental Consequences

Unplanned activities that threaten travertine dams and deposits both within and outside the active channel are
mining, rock collection and removal of or damage to travertine formations. Development of social trails, walking
up and down the creek, trampling sensitive formations, graffiti on rock outcrops, removing or damaging riparian
vegetation and woody debris all can contribute to damage or loss of travertine formations. The quantity and
quality of biotic inputs into the stream that contribute to travertine dam growth can be altered by decreases in
vegetative cover and increased bare soil. Increased erosion and sedimentation from bare soil can lead to increased
turbidity resulting in less algae productivity and higher sediment loads. This in turn results in decreased travertine
growth and greater abrasion to existing travertine structures.

Kayaking and rafting are a small component of overall recreation activity in Fossil Creek (12% from survey
Hancock et al. 2007). Kayaking/rafting during base flows can damage surface growth of travertine at dams, but is
less likely at high flows when the kayaking and rafting recreation is highest.

Flood events are a natural process that erodes travertine formations and dams and could also change channel
morphology, resulting in dam destruction or channel aggradation. During the study periods of 2006-2008 there
were several winter storm flood events that eroded travertine in the measured sites. However, there was a net
positive travertine accrual. Fuller et al. (2010) also noted the annual peak flood events that abraded dams on an
annual basis, but also witnessed the much larger event that caused extensive destruction to travertine dams. This
larger event was determined to have a frequency of approximately every 4 years. There is a need to quantitatively
correlate flood flows with potential dam destruction.

Natural or human-caused fires along with insect epidemics and drought can alter watershed vegetative cover. The
loss of vegetative cover can decrease slope stability and increase potential landslides or other mass wasting events
(Chirico et al. 2013). Landslides and rockfall have the ability to alter channel morphology and negatively impact
roads and trails.

Fossil Springs and other large springs of the area derive their water almost entirely from the deep regional aquifer
up-gradient beneath the Mogollon Rim. In the Pine-Strawberry region this water table is at about 4,400 to 4,600
feet in elevation and is only about 50 to 200 feet above Fossil Springs in elevation. The water rights for Fossil
Creek are discussed in detail in the Free Flow, Water Quality, Water Quantity, Riparian Function, Soil Condition
and Air Quality Report.

Programmatic Analysis of the Effects of Management Direction on Geology

Implementation of the CRMP under the action alternatives, including Management Direction and Monitoring,
Adaptive Management will result in reduced effects to the Geology ORV compared to the no action alternative.
As is the case throughout this analysis, Management Direction for river resources is articulated from the
perspective of the Geology ORV. Below is a summary of the effects of management direction for other program
areas on the Geology ORV. This analysis summarizes all aspects of Management Direction regardless of
alternative.

Table 3-21. Summary of programmatic level effects of the CRMP on Geology ORV

Program Area Anticipated Effects to the Geology ORV

Free Flow, Water Free flow conditions, a federally reserved water right for stream flows, meeting water quality

Quantity, and standards, protecting ecological processes and biodiversity of groundwater-dependent species,

Water Quality restoring springs to proper function, and rehabilitating denuded areas outside of recreation sites, all
contribute to the protection of the Geology ORV.

Riparian Function Implementing management direction for proper functioning riparian areas will maintain the deposition
and formation of travertine dams and protection of the Geology ORV.

Vegetation Intact terrestrial vegetation will reduce erosion and sediment inputs that can inhibit travertine
deposition and dam formation, thereby protecting the Geology ORV.

Soil Condition Minimizing bare area impacts due to visitor use, particularly outside of recreation sites, and restoration
to reduce erosion will result in greater channel stability, increased travertine dam strength, and
protection of the Geology ORV.
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Program Area

Anticipated Effects to the Geology ORV

Geology

Protection of travertine dams, the unique structural and vegetative habitat they create, and the natural
processes of development and destruction ensure the protection of the Geology ORV.

Wildlife, Fish and
Aquatic Species

Maintaining Wildlife, Fish, and Aquatic species Habitat is essential to sustaining the seasonal
dynamics of travertine formations and the Geology ORV.

Traditional Cultural
Practices

Maintenance of a “natural and untrammeled feel’ will reduce disturbance to vegetation and minimize
bare soil due to visitor use that protects the Geology ORV.

Recreation

Impacts to the Geology ORV will be reduced when appropriate infrastructure is in place, visitor
capacities are appropriately set to minimize or eliminate recreation use outside of recreation sites,
entry is managed, developed camping is limited to outside the 100 year floodplain, and dispersed
camping is limited. In addition, there will be no new trails across springs or paralleling Fossil Creek to
connect recreation sites. Recreation fees and partnerships will ensure resources to implement the
CRMP, monitoring, and adaptive management. Overall, recreation guidelines strive to ensure visitors
are satisfied with their recreation experience, which will typically mean their behavior supports
protection of river values including the Geology ORV. Most visitors will recreate responsibly, and the
majority of visitors will stay within the designated areas. As a result, the refugia in between recreation
sites will be largely free of human presence and maintains presence of travertine dams where
biochemically possible, thereby protecting the Geology ORV. Appropriate design will ensure that
roads, trails, recreation sites and infrastructure will not increase erosion and degrade water quality or
result in adverse effects to the geology ORV.

Recreation/Lands
Special Uses

Vegetation under powerlines is kept mainly free of tree canopy and this may include riparian
vegetation, reducing stream bank cover which could impact the Geology ORV. Permit holders and
filming permitees should provide an education component to their content and should have the
primary objective of disseminating information about wild and scenic rivers and their values. In
general, recreation special uses permits facilitate resource protection and protect or enhance river
values, including the Geology ORV. While outfitter/guided activities have the potential to increase
erosion and sedimentation, impacts will be less than unguided recreation because guides are limited
in group size, have a responsibility to educate their customers, and their activities can be closely
regulated through a tailored special use permit. Research activities are likewise screened, tailored to
reduce impacts to the Geology ORV and Water Resources, and contribute data needed to make
informed management changes.

Roads and
Facilities

Proper construction and maintenance of roads and facilities, and decommissioning of unauthorized
roads would avoid and mitigate adverse effects of erosion and sedimentation to the Geology ORV.

Scenery Resources

There are no negative effects from scenery guidance on the Geology ORV. Using native vegetation

buffers to soften views of infrastructure and rehabilitation of unplanned bare ground areas outside of
recreation sites, trails and roads will reduce erosion and sedimentation that contribute to the stability
of Riparian Resources and to the Geology ORV.

Special Areas

Act-driven restrictions in special areas indirectly benefit the Geology ORV through minimizing the use
of motorized equipment and mechanized travel thereby reducing erosion and sedimentation, as well
as protecting and enhancing river values. Expansion of the Fossil Springs Botanical Area would
increase the area in which the protection and maintenance of physical and biological processes
unique to the Fossil Springs area is emphasized. This would benefit the Geology ORV by supporting
protection of the area around the springs that are the source of super saturated water that creates
travertine structures in the Fossil Creek channel.

Interpretation and
Education

Interpretation and education will directly benefit the Geology ORV. These benefits can include
reducing of trampling vegetation and physical destruction of travertine dams.

Effects of the Forest Plan amendments to correct the Fossil Creek Designated Wild and Scenic River Special Area
boundary on the Coconino National Forest, incorporate the CRMP’s management direction into the Coconino and
Tonto forest plans, establish a Fossil Creek Wild and Scenic River Designated Area on the Tonto National Forest,
and recommend additions to the Fossil Springs Botanical Area are the same as those effects of the programmatic
management direction discussed above.

Direct and Indirect Effects of Alternative A — No Action

Under the No Action alternative, the river’s ORVs may not be adequately protected or enhanced, even with
continued implementation of interim management measures. The Geology ORV and the travertine system of dams
could be degraded by physical impacts from unplanned visitor use such as trampling of the dams and biotic
communities associated with the dams. Adams et al. (2015) measured increased overall vegetation coverage by
18%-21% relative to reference conditions in the middle reaches of Fossil Creek, yet the results were driven by
large increases at a few sites while some sites declined. An increase in trampling of vegetation was measured
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(Adams et al. 2015), which correlated with a substantial increase in visitor use (Rotert 2013). Subjective evidence
of surface erosion and/or notching by kayakers and rafters has been noted, yet no formal monitoring of
disturbance to travertine dams has been performed to date. Under the No Action alternative existing interim
management measures would not formally monitor the physical impacts from visitor use and no formal
management direction to alter visitor use or timing that could allow the natural cycle of construction-destruction
of the travertine formations is in place. Visitor demand and use have increased over the entire Fossil Creek area
(Rotert 2013). With increased visitor use and a lack of comprehensive management provided by the CRMP, the
potential to negatively impact the Geology ORV is likely to occur.

Direct and Indirect Effects Common to Action Alternatives

Under all alternatives the ability of Fossil Creek to form travertine dams is secure as long as the quantity of water
emanating from Fossil Springs remains unchanged. The Fossil Springs flow comes from the Limestone Aquifer
underlying the C Aquifer. Surface flows sourced from these aquifers within FS-managed lands will be protected
as directed by the regional supplement (2500-2001-1) to Forest Service Manual (FSM) 2500, Chapter 2540,
Water Uses and Development. Both of these aquifers are part of the larger regional groundwater system, therefore
portions of these aquifer fall under jurisdiction other than the FS that would allow development of groundwater
withdrawals potentially diminishing flows emanating from Fossil Springs and ultimately negatively impacting
travertine deposition in Fossil Creek.

Direct effects to travertine dams can occur when physical contact from recreational activities such as swimming,
wading, and boating fractures and abrades the soft porous calcite of newly formed travertine. The action
alternatives would support protection of travertine dams by providing environmental education and interpretive
information on travertine structures and focusing recreational use in areas that are less susceptible to impacts.
Recovery periods during the fall and winter when visitor use is lowest also allow time for travertine deposition to
form a dense crystal structure that is much more durable. The reach within the recreational segment of Fossil
Creek having the greatest potential for travertine dam formation, the historic diversion dam to ¥ mile above the
waterfall, does not have designated recreation sites, which also limits the potential physical contact by visitors at
travertine dams. Potential for travertine dam formation below the high travertine deposition reach is greatly
diminished, yet there are relicts within this reach documenting that under certain conditions travertine dams can
form. This reach within the recreational segment of the creek between the waterfall and the Mazatzal recreation
site is where the majority of designated recreation sites are located. Each action alternative also provides
infrastructure to support education and interpretative information focused on supporting management activities,
wild and scenic rivers, the unique Fossil Creek environment, and promoting visitor stewardship to protect the
geology ORV.

All action alternatives designate recreation sites and armored creek access points to be located that limit sediment
inputs, while decommissioning and restoration of trails and roads will also reduce sediments inputs that can
decrease travertine deposition rates and increase abrasion during flood events (table 3-22).

The action alternatives also encourage research efforts to better understand the interaction among water chemistry,
precipitation kinetics, channel morphology, turbulence, carbon dioxide degassing, biology, erosion and
sedimentation that produces the dynamic spatial and temporal arrangement of travertine dams. This information
would greatly assist in further development of adaptive management actions that protect and enhance the Geology
ORV.

Direct and Indirect Effects Unique to Action Alternatives

The recreational and scenic values of Fossil Creek and its proximity to the Phoenix metropolitan area result in
high levels of recreation demand. Physical contact with travertine dams during recreational activities such as
hiking, swimming, and boating have the potential to abrade, trample, and notch newly formed travertine deposits,
especially at the crest of the dams. The action alternatives differ in the number of recreation visitors allowed at
one time (PAOT) in the recreation segment of Fossil Creek, therefore the potential to come in contact with
travertine dams. Alternative B would restrict PAOT by almost 21%, while alternative C restricts use by 11% when
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compared to alternative A (table 3-22). Alternatives D, E, and F all increase PAOT respectively (12%, 86%,
219%) compared to alternative A (table 3-22). Alternative B, C, and D eliminate trail access to Fossil Springs
further reducing the potential of visitors coming in physical contact with travertine dams. Alternative B does not
increase recreation sites, roads, or trails providing the greatest amount of protection. Alternative E and F allow
access to Fossil Springs, with alternative E also allowing camping in designated sites at Fossil Springs, which
raises the potential for contact with visitors at active travertine formations.

The indirect effect of sediment inputs from roads, trails, and recreational sites for all the action alternatives are
comparable. Decreases in total acres disturbed and increases in acres restored are greater for all action alternatives
compared to the no action alternative (A). With the proposed improvement to the infrastructure for all action
alternatives sediment will be reduced compared to alternative A. Alternatives C, E, and F propose more trail
mileage than alternatives A, B, and D, with Alternative E proposing the greatest extent of trails. Alternative D
reduces recreation site area by more than 50%.

The creek reach with the greatest potential for travertine formation is from the historic diversion dam downstream
to ¥4 mile above the waterfall, yet this reach does not have any designated recreation sites under any of the action
alternatives. With the improvement to infrastructure, providing education and interpretive information, and
cooperative outreach to user groups there is very little difference in the potential negative impacts from any of the
action alternatives to the geology ORV. If a flood event alters deposition conditions (turbulence), allowing for
travertine dam formation below the waterfall, monitoring activities and adaptive management for each of the
alternatives would be in place to protect the geology ORV.

Table 3-22. Summary of effects of implementing the alternatives

Resource Indicator/ Measure | Alt A Alt B Alt C Alt D Alt E Alt F

Recreation site capacity

(PAOT) 810 640 720 905 1510 2580

Total acres of disturbed area 126.3 94.1 97.2 95.9 114.4 108.7

Total acres of restored bare 0 41.2 43.7 46.4 40.6 42.0

areas, roads, and trails

Roads in project area 16.4 mi 15.6 mi 15.4 mi 15.4 mi 15.6 mi 15.6 mi
72.1 ac 72.0 ac 71.7 ac 71.6 ac 71.4 ac 70.6 ac

Decommissioned roads 0 ac 3.7 ac 3.8ac 3.8ac 3.7 ac 3.9ac

Acres of disturbed deggnated 71 57 79 o8 78 6.7

trails creek access Sites

Acres of restored trails 0 1.9 2.7 45 2.1 3.4

Cumulative Effects Analysis

In 1999 APS agreed to decommission the hydroelectric power generating system associated with Fossil Creek.
This resulted in free flow down the natural channel beginning in June of 2005 and initiated travertine dam
formations in the downstream reach historically known for these features. APS’s final withdrawal from the Fossil
Creek channel occurred in April of 2009 when the diversion dam was lowered approximately 14 feet. This
lowering of the diversion dam resulted in sediment previously impounded behind the dam to be released during
flood events and channel incisement above the historic dam site back to approximately the channel bed prior to
power generating facilities being constructed (Monroe 2002). The release of full flows back into the natural
channel also altered the small reach below Irving that over several decades formed travertine dams. The potential
for dam formation in this reach either no longer exists or is greatly diminished as precipitation of travertine in the
historic travertine reach lowers the saturation indices for CaCOsand the potential for deposition. Visitor use in
recreational segment of Fossil Creek will likely continue to impact travertine formations that developed below the
Irving tailrace. However, because these travertine formations were the result of altered deposition dynamics, it is
not anticipated that the Geology ORV will be adversely impacted by visitor use. A more natural pattern of
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deposition is occurring in the historic travertine reach of Fossil Creek that will receive little visitor use under the
CRMP. Over time the travertine dams below Irving will be destroyed by flooding and only relicts left to
memorialize the time when dams existed in this reach. The building and destruction of travertine dams in Fossil
Creek is the process that creates the dynamic geologic system designated as an ORV. While abrupt flood events
can decimate several years of travertine building it also destroys evidence of human impacts to travertine dams.
Implementation of the CRMP will provide direction to minimize human impacts, and over time flood events will
obscure past human impacts.

Beginning in January of 2011 a series of interim decisions by the Forest Service were made for visitor safety and
protection of resources through defined parking area, trails and creek access, education information, and
rehabilitation of overused areas. These interim measures were needed as the obvious unmanaged visitor use and
lack of facilities was degrading this popular recreation area, including obvious physical impacts to travertine
dams. Further measures beginning in February of 2016 instituted a seasonal reservation system throughout the
river corridor with soil and water best management practices, cultural design features, and monitoring
requirements, followed the next year with the installation of eight vault toilets within the Fossil Creek wild and
scenic river corridor to minimize the impact of human waste on resources. These short-term measures were
implemented until the CRMP could be developed and approved. Imbedded within these measures were
management activities to help mitigate the abrasion, trampling, and notching caused by visitor use (e.g.
swimming, hiking, and boating) of the fragile newly formed travertine typically found at the crests of these dams.
The beneficial effect of the interim management measures are anticipated to continue when the CRMP is
implemented and many of these measures will continue under guidance of the CRMP. As a result, these past
actions in combination with those proposed under the CRMP will result in beneficial effects to the Geology ORV.

Designation of Fossil Creek as a Wild and Scenic River, implementation of the CRMP, and inclusion of
management direction for Fossil creek into the Land and Resource Management Plan for both the Coconino and
Tonto National Forests will protect the Geology ORV into the foreseeable future. Travertine systems are very
resilient. The ability to reconstruct dams after devastating flood events is well known. During the Euro-American
historical period, Fossil Creek has experienced what will be the greatest future threat to the Geology ORV. This
threat is diminished or completely eliminated flows within the Fossil Creek channel. Water is a precious
commodity within the Southwest region. If population growth continues, the need for this precious commodity
may lead to water withdrawals from deep aquifers such as the one that feeds Fossil Springs. Currently, withdrawal
plans from this aquifer are exploratory at best and limitations due to the very nature that creates the Geology ORV,
the super saturation with respect to CaCOzalso creates limitations for municipal water use. Implementation of the
CRMP will protect the formation of travertine dams in Fossil Creek that creates the extraordinary step-pool
morphology and complex aquatic habitat punctuated by destructive floods, therefore the CRMP will protect the
Geology ORYV of Fossil Creek.

Wildlife and Vegetation

This section summarizes the affected environment and environmental consequences of the actions described in
Chapter 2 for the Fossil Creek CRMP on threatened, endangered, candidate and proposed species; Bald and
Golden Eagle Act species; Regional Forester’s sensitive species; Forest Service locally important species (LIS),
Management Indicator Species (MIS); neotropical migratory birds and vegetation. This section includes all but
fish and macroinvertebrates, which are covered in a separate section below. However, Fossil springsnail is
analyzed in this section.

The Biological ORV in Fossil Creek is comprised of both habitat and populations of fish, aquatic invertebrates,
and wildlife, including birds, mammals, reptiles, and amphibians. Fossil Creek is at a crossroads of several
regional geographic elements and floristic provinces, which support a high diversity of indigenous flora and fauna
species.

Due to its length, continuous and abundant flow, elevational gradient, unfragmented nature, and presence of
travertine, Fossil Creek provides outstanding habitat for a high diversity of fish and wildlife species and is the
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only pure warm water native fishery in Arizona. Fossil Creek is the only uninterrupted system between the Verde
River and the Mogollon Rim, spanning and connecting a number of biotic communities from upper Sonoran
desert scrub up through ponderosa pine forests. The elevational gradient and length of the Fossil corridor is
significant compared to other perennial systems in Arizona, especially in terms of protection during climate
change. Since wildlife species will experience environmental stressors as a result of climate change, large areas
with unfragmented habitat will be even more important for long-term population survival and growth. This un-
fragmented system not only provides contiguous habitat for species that can only survive in aquatic and riparian
habitat, it also provides a contiguous corridor for wildlife species moving through during dispersal or migration
and will be important in the face of climate change for species’ long-term population survival and growth. It is
one of only a few major north/south riparian corridors in Arizona which is important for many mammalian and
avian species. In the travertine-dominated reaches, the deposition of travertine and creation of travertine dams has
resulted in the impoundment of sediments and the formation of terraces that support a variety of submergent,
floating, emergent, herbaceous, and shrubby habitat components. The floristic diversity of aquatic and riparian

vegetation provides a variety of physical structures, which in turn supports a wider diversity of wildlife species. In

addition to the floristic diversity, the presence of travertine has greatly increased the diversity of pools, riffles,
glides, runs and backwaters, all of which provide a diverse array of habitat for numerous wildlife species. The
diversity of this unique habitat demonstrates the outstandingly remarkable fish and wildlife habitat of Fossil

Creek.

Special status wildlife and plant species that are known to occur, or have existing or potential habitat, include: 6
federally-listed species; 14 Forest Service sensitive species; 2 locally important species; 19 Forest Service
management indicator species (MIS); 19 federal and state designated neotropical migratory birds (NTMB), and

Bald and Golden Eagle Act species.

Refer to table 3-23 for a list of all special status species included in this analysis. Note that species lists are
updated and over time, new special status species may be added or removed, and species may be re-introduced
into the Fossil WSR corridor for recovery purposes. Additional background information for the wildlife and
vegetation analysis can be found in the specialist report.

Table 3-23. Special status species included in this analysis

Common Name Scientific Name Status Critical Habitat
Birds
Mexican Spotted Owl Strix occidentalis lucida Threatened Yes
Southwestern Willow Flycatcher Empidonax traillii extimus Endangered Yes
Western Yellow-billed Cuckoo Coccyzus americanus occidentalis Threatened Proposed
Common Black-hawk* Buteogallus anthracinus LIS, MIS, NTMB N/A
Bald Eagle Haliaeetus leucocephalus Sensitive, MIS, N/A
and Eagle Act
American Peregrine Falcon Falco peregrinus anatum Sensitive N/A
Northern Goshawk Accipiter gentiles Sensitive, MIS N/A
Golden Eagle Aquila chrysaetos Eagle Act N/A
Juniper Titmouse Baeolophus ridgwayi MIS N/A
Ash-throated Flycatcher Myiarchus cinerascens MIS N/A
Gray Vireo Vireo vicinior MIS, NTMB N/A
Townsend’s Solitaire Myadestes townsendi MIS N/A
Northern Flicker Colaptes auratus MIS N/A
Spotted Towhee Pipilo maculatus MIS N/A
Black-chinned Sparrow Spizella atrogularis MIS, NTMB N/A
Savannah Sparrow Passerculus sandwichensis MIS, NTMB N/A
Horned Lark Ermophila alpestris MIS N/A
Black-throated Sparrow Amphispiza bilineata MIS N/A
Canyon Towhee Melozone fusca MIS N/A
Lucy’'s Warbler Oreothlypis luciae NTMB N/A
Bell's Vireo Vireo bellii MIS, NTMB N/A
Summer Tanager Piranga rubra MIS N/A
Hooded Oriole Icterus cucullatus MIS N/A
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Common Name Scientific Name Status Critical Habitat
Bendire’s Thrasher Toxostoma bendirei NTMB N/A
Black-throated Gray Warbler Setophaga nigrescens NTMB N/A
Chestnut-collared Longspur Calcarius ornatus NTMB N/A
Common Nighthawk Chordeiles minor NTMB N/A
Elf Owl Micrathene whitneyi NTMB N/A
Ferruginous Hawk Buteo regalis NTMB N/A
Flammulated Owl Otus flammeolus NTMB N/A
Grace's Warbler Setophaga graciae NTMB N/A
Lark Bunting Calamospiza melanocorys NTMB N/A
Phainopepla Phainopepla nitens NTMB N/A
Virginia’s Warbler Oreothlypis virginiae NTMB N/A
Wood Duck Aix sponsa NTMB N/A
Yellow Warbler Setophaga petechia NTMB N/A
Amphibians
Chiricahua Leopard Frog Rana chiricauhensis Threatened Yes
Lowland Leopard Frog Rana yavapaiensis Sensitive N/A
Arizona Toad* Bufo microscaphus microscaphus LIS N/A
Reptiles
Northern Mexican Gartersnake Thamnophis eques Threatened Proposed
Narrow-headed Gartersnake Thamnophis rufipunctatus Threatened Proposed
Mammals
Western Red Bat Lasiurus blossevillii Sensitive N/A
Allen’s Lappet-browed Bat Idionycteris phyllotis Sensitive N/A
Pale Townsend'’s Big-eared Bat Corynorhinus townsendii pallescens Sensitive N/A
Spotted Bat Euderma maculatum Sensitive N/A
Pronghorn Antilocapra americana MIS N/A
Arizona Gray Squirrel Sciurus arizonensis MIS N/A
Snails
Fossil Springsnalil Pyrgulopsis simplex Sensitive N/A
Plants
Arizona Phlox Phlox amabilis Sensitive N/A
Cochise Sedge Carex ultra Sensitive N/A
Metcalfe’s Tick-trefoll Desmodium metcalfei Sensitive N/A
Mt. Dellenbaugh Sandwort Eremogone aberrans formerly Sensitive N/A
Arenaria aberrans)
Eastwood Alumroot Heuchera eastwoodii Sensitive N/A

*Common black-hawk and Arizona toad were on the Regional Forester’'s Sensitive Species list up until 2013. These species
continue to be analyzed as locally important species because of possible risks to their viability identified in the Coconino
National Forest plan revision process and, in the case of the common black-hawk, connection to the Biological ORV.

In addition to special status species, there are hundreds of other species of mammals, birds, reptiles, amphibians,
and invertebrates in the Fossil Creek WSR Corridor. Based on actual observations during limited wildlife surveys,
Fossil Creek and its associated riparian habitat support roughly 200 known bird, mammal, reptile, and amphibian
species. There is potential for an additional 300 species of mammals, birds, reptiles, and amphibians to be present
along Fossil Creek based on the diverse habitat available.

The vegetative diversity of the Fossil corridor is represented by seven biotic communities: riparian, semi-desert
grassland, pinyon/juniper woodland, juniper/grassland transition, alligator/Utah juniper savanna, ponderosa pine
forest, and mixed conifer forest. Riparian is comprised of mixed deciduous and cottonwood/willow low elevation
streams, springs, and wetlands. Non-native invasive plant species do exist in the Fossil corridor. The main species
include giant reed, tamarisk, Himalayan blackberry, and tall fescue.

This analysis will focus on the following components: management direction in the CRMP, ground-disturbing
activities associated with each of the alternatives (including mitigation measures, design features, and best
management practices), the monitoring plan, adaptive management, amendments to both the Coconino and Tonto
forest plans, and other past, present, and reasonably foreseeable actions in the area.
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Methodology

The Biological ORV analyzed in this report is comprised of wildlife habitat and representative species for which
there is sufficient data to understand where they occur in the corridor and how management and recreational
activities affect them (springsnail, black-hawk, lowland leopard frog, and invasive species). It is these species for
which WSRA-specific analysis is conducted (indicators, measures, adverse effect thresholds, degradation
thresholds, enhancement thresholds, monitoring). Also, for these species baseline condition is required as per
WSRA. Baseline is defined as the state of species population at the time of designation which was 2009. Not all
of the species had survey data in 2009, so the next best available information was used.

The effects analysis, however, covers all special status species. The effects analysis discusses the different
components of management activities (programmatic management direction, design features, monitoring,
adaptive management and amendments to both forest plans), the acres of habitat that could be lost due to
construction of infrastructure within recreation development areas, the amount of habitat that can be impacted
within recreation dispersal areas, the amount of habitat affected by roads and trails, the amount of acres that will
be restored, and the overall amount of refugia (particularly riparian habitat) protected. Definitions for these
various categories are described next.

Measures that quantitatively describe alternative effects include acres of disturbed habitat by specific vegetation
type, acres of refugia habitat, acres of restored habitat, acres of full potential habitat (refugia plus restored),
number of dispersed recreation sites with creek access, stream lengths with recreation access, percentage of
stream length with recreation access, PAOTS, and feet of stream per person within recreation sites.

Analysis Questions

Analysis questions for the Fossil Creek Wild and Scenic River corridor are connected both to programmatic
direction the CRMP will provide for future management of the corridor and to specific actions proposed under the
action alternatives.

¢ How do management actions protect and enhance indicators of the biological ORV?
o Which activities affect wildlife, plants, and their habitat and how?
o How do management actions protect other biological values that are not river ORVS?

e How do management actions promote and move towards sustainable recreation and resource
management?

Analysis Indicators and Measures

The biological ORV is comprised of both habitat and populations of fish, aquatic invertebrates, and wildlife,
including birds, mammals, reptiles, and amphibians. This analysis covers all but fish and macroinvertebrates,
which are addressed below. The biological indicators used to analyze the effects of the programmatic management
direction and specific management actions proposed under the CRMP include wildlife habitat, springsnail habitat,
black-hawk habitat, black-hawk population, lowland leopard frog, and invasive species. These species are, by
proxy, indicators for suites of wildlife; their ability to thrive in Fossil Creek are indicators that conditions are
acceptable for other species. Refer to table 3-24 for the measures associated with each of the biological indicators.

Table 3-24. Wildlife indicators and measures for assessing future effects

Resource Element Resource Indicator Measure Source

Wildlife Habitat Hydrologicaly Miles of unauthorized trails or area (acres) of | Biological/Habitat
connected unplanned | bare soil from dispersed recreation
bare soll

Invasive plant species | Presence of Class A Acres occupied by class A and E non-native | Biological ORV/Habitat
and E non-native plant species
invasive plant
species.
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Resource Element Resource Indicator Measure Source

Springsnail Habitat Habitat condition Numeric habitat condition ratings for various | Biological ORV/Habitat
assessment rating on | habitat parameters
occupied springs

Black-hawk Habitat Understory vegetation | Human-caused ground disturbance within Biological ORV/Habitat

remains intact proximity of occupied nest and number of

sites abandoned.

Springsnail Viable population as Number of individual snails counted (catch Biological ORV/Wildlife
Population indicated by relative per unit effort) during timed count surveys.

abundance
Black-hawk Number of active Number of black-hawk pairs or fledged Biological ORV/Wildlife
Population black-hawk nests from | young

Fossil Springs down
through Mazatzal site.

Information Sources
Species occurrence information was obtained by:

e Compiling past Forest survey results into an Access database.
e Compiling survey results from agency, academia, and citizen science efforts.
¢ Inventory and monitoring species and their habitat following established protocols.

e Querying the District Biologist’s database for all species observations in Fossil Creek

Affects analysis is accomplished utilizing the following:
e The Forest Service’s past recreation use numbers

e The Forest Service’s bare soil inventory data

Soils and Watershed specialist report

GIS queries of acreages in various categories

Incomplete and Unavailable Information

Although surveys for some species have occurred, surveys have not been conducted throughout the entire corridor
due to inaccessibility of the lower Fossil Creek reach. Also, thorough inventories of most species and some major
taxa groups has not been completed. For example, in certain years, fairly thorough surveys have been conducted
for plants, southwestern willow flycatcher, western yellow-billed cuckoo, lowland leopard frogs, black-hawks,
and bats. But for Fossil springsnails, only certain springs have been surveyed and other springs and seeps still
need to be investigated. The most under-inventoried taxa are the terrestrial invertebrates, followed by upland
birds, upland mammals, and upland reptiles.

Spatial and Temporal Context for Effects Analysis

Direct/Indirect Effects Boundaries

The spatial boundaries for analyzing the direct and indirect effects to wildlife are generally the FC WSR corridor,
because most recreation impact and construction of and maintenance of existing infrastructure occurs within the
corridor. However, because the Mail trail connects the corridor to Hwy 260 and through Chiricahua leopard frog
habitat, that species has a different analysis boundary. Likewise, visitors canyoneering in the upper part of the
corridor will likely continue into Sandrock and Calf Pen canyons. Therefore the analysis area for the Mexican
spotted owl will include Sandrock and Calf Pen canyons.

The temporal boundaries for analyzing the direct and indirect effects is approximately 10 years or until new
information becomes available. While the effects will continue as long as recreation is allowed in the corridor, the
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effects analysis should be adequate for a decade or more. Monitoring will indicate need for changes in
management. Should new information regarding these species become available, adaptive management changes
or even additional analysis may be warranted. If new species are added to various special status species list, new
or additional analysis may be warranted. For example, if a species becomes listed, consultation may be required
upon listing.

Cumulative Effects Boundaries

The spatial boundaries for analyzing the cumulative effects to wildlife and plants are the four 6" code watersheds
(Upper and Lower Fossil, Hardscrabble, and Mud Tanks) because there may be downstream indirect effects such
as sedimentation and movement of non-native species. In addition, canyoneering, cross country travel, and use of
the Mail Trail connect activities in the uplands outside of the corridor to the Fossil Creek corridor. The future
temporal boundaries for analyzing the cumulative effects are 10 years because we anticipate we will have
implemented the selected alternative elements within 10 years.

Adverse Impact, Degradation, Protection, and Enhancement

As described in the Fossil Creek CRMP, general descriptions of adverse impact, degradation, protection, and
enhancement are provided for both wildlife populations and habitat. Specific thresholds related to key
components of the Biological ORV used to indicate the condition of the ORV are described in the CRMP’s
monitoring and adaptive management chapter.

Adverse Impact to Wildlife Populations

The wildlife population component of the biological ORV would be adversely impacted if public use,
development, or administrative use negatively impact the size, structure, or requirements of wildlife species
populations in the Fossil Creek corridor in a way that reduces population numbers but not to the level that affects
population viability.

Degradation of Wildlife Populations

The wildlife population component of the biological ORV would be degraded if public use, development, or
administrative use impact the size, structure, or requirements of wildlife populations to the extent that viability of
populations in the Fossil Creek corridor is threatened.

Protection and Enhancement of Wildlife Populations

The wildlife population component of the biological ORV is protected if the size and structure of wildlife
populations support long-term species viability in the Fossil Creek corridor. Opportunities for enhancement
include expanding interpretation and educational programming related to wildlife intended to reduce human
impacts to these species’ populations; actions that would enhance water quantity and quality, riparian function,
travertine formations, and prey bases; the Fossil Creek corridor contributing to down-listing or delisting of
federally listed species that occur or have potential to occur in the corridor; and supporting inventories and
research intended to improve the understanding of wildlife populations.

Adverse Impact to Wildlife Habitat

The wildlife habitat component of the biological ORV would be adversely impacted if water quantity or quality,
riparian function, the amount or function of travertine formations, invasive species, or prey bases are affected by
public use, development, or administrative use in a way that risks causing declines in wildlife populations or
population viability in localized or previously unimpacted areas.

Degradation of Wildlife Habitat

The wildlife habitat component of the biological ORV would be degraded if water quantity or quality, riparian
function, the amount or function of travertine formations, invasive species, or prey bases are affected by public
use, development, or administrative use to the extent that long-term, segment-wide declines in wildlife
populations or population viability are likely to occur as a result.
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Protection and Enhancement of Wildlife Habitat

The wildlife habitat component of the biological ORV is protected if water quantity or quality, riparian function,
the amount or function of travertine formations, and prey bases provide for the needs of Fossil Creek’s wildlife
populations and if invasive species do not result in declines in wildlife populations or population viability.
Opportunities for enhancement include expanding interpretation and educational programming related to wildlife
that is intended to reduce human impacts to habitat; actions that would enhance water quantity and quality,
riparian function, travertine formations and prey bases; and supporting research intended to improve the
understanding of wildlife habitat requirements.

Affected Environment — Baseline and Existing Condition for Vegetation and
Habitat

The Fossil Creek Wild and Scenic River Corridor occurs in the Transition Zone Province and ranges in elevation
from about 2,550 feet above sea level at the confluence of the Verde River and Fossil Creek to 5,000 feet. The
watersheds are located in a land of extremes. Within the project area, large elevational gradient produces a wide
range of temperatures and amounts of precipitation leading to a high diversity of vegetation.

Annual precipitation is distributed bimodally with peaks in the winter and summer. Fifteen to twenty inches in
semi-desert grasslands, eighteen to twenty-two in pinyon-juniper woodlands, twenty to twenty-four in ponderosa
pine, and up to twenty-eight in mixed conifer.

Summers are usually hot with average high temperatures exceeding 95 degrees for June, July, and August (data
for Montezuma Castle NM from the Western Regional Climate Center). Winters are typically mild at low
elevations.

The analysis area is comprised of four 6th code watersheds: Upper Fossil Creek, Lower Fossil Creek,
Hardscrabble Creek, and Mud Tanks Draw. Based on a GIS query, there are nine major vegetation types in the
analysis area (table 3-25) and seven within the corridor (table 3-26 and figure 3-16). The spatial data source for
upland vegetation was Terrestrial Ecological Unit Inventory. The spatial data used for riparian was Regional 3’s
RMAP since this data is more recent and better represents actual riparian on the ground.

Table 3-25. Vegetation type and acreage within the four 6th code watersheds

Vegetation Type Acres
Mixed Conifer 6,305
Ponderosa Pine Forest 14,888
Ponderosa Pine/Gambel Oak 7,112
Alligator/Utah Juniper Savanna 6,591
Pinyon/Juniper Woodland 32,626
Juniper Woodland- Semi Desert Grassland Transition 3,872
Plains Grassland 14,208
Semi-Desert Grassland 2,329
Riparian 1,408
Total: 89,339

Table 3-26. Vegetation type and acreage within the Fossil Creek wild and scenic river corridor

Vegetation Type Acres
Mixed Conifer 112
Ponderosa Pine Forest 4
Alligator/Utah Juniper Savanna 43
Pinyon/Juniper Woodland 4,275
Juniper Woodland- Semi Desert Grassland Transition 935
Semi-Desert Grassland 272
Riparian 652
Total: 6,293
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Figure 3-16. Vegetation Types within the Fossil Creek Analysis Area
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Upland Vegetation

Pinyon/Juniper Woodland Conditions:

This vegetation type comprises the largest overall aerial extent, 37% of the project area and 70% of the
cumulative effects area (see table 3-27). Vegetative ground cover and species composition vary according to
slopes and ungulate access. Slopes greater than about 40 — 50 % have higher vegetative ground cover, species
composition, diversity, and productivity than lesser slopes. The pinyon/juniper woodland type contains inclusions
of turbinella oak chaparral that were too small to map at scale of the original Terrestrial Ecosystem Survey (TES)
mapping. The chaparral vegetation consists of dense stands of shrubs with little herbaceous cover.

Juniper/Semi-Desert Grassland Transition Conditions:

This vegetation type exists in the ecotone between pinyon-juniper woodlands and semi-desert grasslands. It
occupies only about 4% of the project area and 15% of the cumulative effects area (see table 3-27). It is
characterized by low canopy coverage of juniper and shrubs with variable grass and forb understory depending on
level of disturbance.

Semi-Desert Grassland:

Semi-desert grassland types occupy 4% of the project area and 3% of the cumulative effects area (see table 3-27).
This type is characterized by low canopy cover of shrubs (5 — 25%) and a variable understory comprised of
perennial and annual grasses and forbs. Vegetative conditions vary but generally vegetative ground cover, species
composition, diversity, and productivity are less than what would be predicted in the PNC. Small inclusions of
Sonoran Desert vegetation occur on steep south facing slopes at lower elevations within polygons of semi-desert
grasslands.

Plains Grassland:

Plains grassland types occur at higher elevation than semi-desert grasslands, have greater precipitation, and are
therefore generally more productive. They occupy 16% of the cumulative effects area; none occur within the
project area (see table 3-27). This type is characterized by low canopy cover of trees shrubs and normally an
understory comprised of perennial grasses and forbs often dominated by western wheatgrass and blue grama. In
some areas the plains grasslands grade into pinyon/juniper woodlands where the overstory cover of trees and
shrubs may exceed 25%.

Alligator/Utah Juniper Savanna Conditions:

This vegetation type normally occurs at the same elevation as the Pinyon/Juniper Woodland and comprises 7% of
the cumulative area and less than 1% of the project area (see table 3-27). The canopy cover of tress in normally
around 1-10% but coverage may exceed 10% where this type grades into juniper woodlands. There is normally
mixture of Utah and alligator juniper but Utah juniper becomes more dominant at lower elevations while alligator
juniper is more dominant at higher elevations. Parts of this type have had juniper control projects in the past that
have opened the canopy.

Ponderosa Pine Forest Conditions:

This vegetation type occurs at higher elevations and north facing slopes and comprises about 25% of the
cumulative effects area but less than 1% of the project area. Approximately 8% of the ponderosa pine forest
contains Gambel oak forest in the cumulative effects area (no Gambel oak forests occur within the project area;
see table 3-27). As mapped for the analysis, this type is highly variable and contains both cold gradient ponderosa
pine (those areas having cold winters and containing Gambel oak) and mild ponderosa pine (those areas having
mild winters and containing evergreen oaks). Vegetative ground cover and species composition vary according to
slopes and ungulate access.
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Mixed Conifer Forest Conditions:

This vegetation type occurs at highest elevations and north facing slopes and comprises about (7%) of the
cumulative effects area. About 2% of the project area is comprised on mixed conifer forests (see table 3-27).
Common overstory species include Douglas fir, white fir, and ponderosa pine. Most of this type within the
Cumulative effects area occurs on slopes of greater than 40%. While nearly all of soils within this type are in
satisfactory condition, areas that loose cover tend to be erosive. Some areas mapped as mixed conifer may have
major inclusions of ponderosa pine forest.

Riparian Vegetation Conditions:

Riparian vegetation consists of lotic (riverine), lentic (springs), and wetland systems. Based on RMAP, the total of
all riparian vegetation is less than 2% for the cumulative effects area and 10% of the project area (see table 3-27).

Table 3-27. Acres and percent of veg types within the project area (PA) and cumulative effects (CE) area

Acres Percent Acres in Percent Total
TES Soil Vegetation Type in PA Total PA CE Area CE Area
Alligator/Utah Juniper Savanna 43 <1% 6,591 7%
Juniper Woodland - Semi Desert Grassland Transition 935 15% 3,872 4%
Mixed Conifer 112 2% 6,305 7%
Pinyon/Juniper Woodland 4,275 70% 32,626 37%
Ponderosa Pine Forest 4 <1% 14,888 17%
Ponderosa Pine Forest (PineOak for MSO) 0 0% 7,112 8%
Riparian/Streamside Vegetation 652 10% 1,408 2%
Plains Grassland 0 0% 14,208 16%
Semi-Desert Grassland 272 4% 2,329 3%
Grand Total for Project Area 6,293 100% 89,339 100%

Lotic (Riverine) Riparian

A total of 20.24 miles of stream occur in the analysis area. Of these, only Fossil Creek and the Verde River are
perennial. Intermittent streams include Boulder Canyon, Sally May Wash, Mud Tank Draw, Tin Can Draw, and
Hardscrabble Creek.

Numerous vegetative surveys from the 1970s through the present have provided initial baseline information for
the riparian communities and general botany of Fossil Creek. Smith and Bender (1973) and Welsh and Toft (1972)
described a deciduous riparian forest diverse in species composition with endemic hanging gardens around Fossil
Springs (Wong, 1996). Many trees were noted to be greater than 35 feet in height forming a nearly closed canopy
above the springs and stream. Ground cover was described as being more than two feet tall in places (Smith and
Bender, 1973). Other reports list plant species present along Fossil Creek (Baker 1998, Phillips 1996, Phillips et
al. 1979, 1982, and 1991, Menasco 1985, Collins et al. 1974, Sayers1998, Goodwin 1979, Wong 1996). All plant
species in available reports were entered into an Access Database (Appendix C) up until around 2010. A query of
this database revealed approximately 350 species for the greater Fossil Creek area were recorded. In 2017, Desert
Botanical Garden (DBG) botanists provided a list of additional documented species that were missing from the
Access dbase (Appendix C). In total there are approximately 537 plant species known from Fossil Creek, with
potential for numerous additional species to be present. After restoration of full-flows the baseline for riparian
conditions was reset since full flows widened the stream, increased the wetted area, and the dynamic nature of
travertine formations creates changing conditions in the reach with the most rapid deposition.

Throughout Fossil Creek, dominant tree species include sycamore, ash (Fraxinus velutina), alder (Alnus
oblongifolia), Fremont cottonwood (Populus fremontii), walnut (Juglans major), and willows (Salix spp.). In the
intermittent reach above Fossil Springs, there is an Arizona sycamore (Platanus wrightii) dominated overstory.
Dominant substrate is bedrock, followed by boulders, and cobble. Perennial pools persist in a few locations, but
mainly this section is dry. A complex of many springs begins the perennial portion of Fossil Creek. Beginning at
Fossil Springs and continuing down through the entire perennial portion of Fossil Creek, there is a diverse
deciduous riparian forest. Above the historic Fossil Springs dam, there is little travertine deposition and as a
result, the creek is purely riverine, and the substrate is slick. The reach located a short way below the historic

139



Final Environmental Impact Statement ~ Fossil Creek Wild and Scenic River

Fossil Springs dam and continuing downstream for several miles contains the most rapid-growing and well-
formed developed travertine formations. There, travertine formations that have survived flood events have
continued to build to heights of 6-8 feet resulting in deep and long pools. The tops and downstream sides of the
dams are covered in aquatic vegetation and the edges of the pools contain aquatic and emergent vegetation. Newer
developing travertine formations create complex aquatic and riparian habitat by supporting more aquatic
vegetation (submerged, emergent, and floating), broader wetted areas, much more step pools, more areas with
slower water, and pools of varying depths. From the springs downstream through the middle portion of Fossil
Creek the majority of the riparian herbaceous vegetation is dominated by tall fescue (Festuca arundinacea).
Around Irving, active travertine dam formation is greatly reduced and dams that formed from the last few decades
of water release at Irving are no longer functioning as dams. The mixed broadleaf riparian forest continues
downstream until closer to the confluence where a transition from mixed deciduous forests to cottonwood/willow
riparian forest occurs. Closer to the Verde River, tall fescue becomes less common and native emergents (Carex,
Equisetum, Juncus) become more common. Even at the confluence of Fossil with the Verde, the substrate is
coated in a layer of travertine.

The riparian corridor along Fossil Creek has changed from before construction of hydropower infrastructure,
through the years of hydropower operation and after restoration of full flows in 2005. Two areas have had notable
change: below the dam and below Irving. Prior to restoration of full flows in 2005, APS had to discharge 10-15
cfs of flow from the Irving power plant back into Fossil. This created a section of travertine formations. However,
since full flows were restored up at Fossil Springs, a new travertine section began forming below the historic
Fossil Springs dam. The change in travertine formation below the historic Fossil Springs dam is documented
through a series of photos (figure 3-17). Soon after restoration of full flows, travertine deposition below the dam
created a complex network of floating dams. In this section during the several years after restoration of full flows,
the stream channel was covered in watercress and monkeyflower. However some dams continued to develop but
softer, more vulnerable dams were impacted by flood events. Surviving dams grew in height and more significant
pools became evident. The following figures demonstrate changes in travertine development below the historic
Fossil Springs Dam from 2007 to 2017.

Figure 3-17. Newly forming travertine structures below the historic Fossil Springs dam in 2007
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Figure 3-18. Further developed travertine formations below the historic Fossil Springs dam in 2012

Figure 3-19. Mature, well-developed travertine formations with deep, long pools below the historic Fossil Springs dam
in 2017

At Irving, the travertine formations that had formed there in the last few decades of hydropower operation (when
10-15 cfs were released from Irving in the 1990s and early 2000s), have persisted over recent years. However,
recent floods (between October 2016 and Sept 2017) have breached some of these dams. During a fall 2017 site
visit to known travertine pools below Irving and at Homestead, the pools were drained and full flows were back in
one main channel (personal observation, Janie Agyagos). The more complex habitat supported by these travertine
formation and pools was lost. In essence, recent floods are resetting this reach to its natural potential which is for
less travertine deposition, much fewer and smaller travertine structures, and deeper and swifter water due to a
narrower channel.

Lentic (Springs) Riparian

The majority of springs in the project area are associated with the spring complex termed collectively as Fossil
Springs. This series of springs includes at least 60 individual spring orifices. There are other springs and seeps in
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the Fossil corridor that are not associated with the Fossil Springs complex. Some occur adjacent to Fossil Creek
while others occur well in the uplands, such as those along the Flume Trail.

Fossil Springs Botanical Area

The richness of species diversity around Fossil Springs led to the creation of the Fossil Springs Botanical Area in
1987 (Wong, 1996). The Botanical Area is proposed to be increased to approximately 33 acres in size (Map X).
Many endemic species were identified within the Botanical Area in the proximate uplands as well as immediately
adjacent to the springs, and many of those endemic species were specific to individual springs and to the geology
of the canyon containing Fossil Creek (Appendix C). A query of the Fossil Creek plant database revealed
approximately 187 species from the Fossil Botanical Area were recorded.

Figure 3-20. Fossil Springs Botanical Area boundary (recommended updated boundary)

Bare Soil Conditions in WSR Corridor

Bare soil conditions are described in the Affected Environment Common to All Resources section at the beginning
of this chapter.
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Invasive Weeds/ Non-Native Vegetation

Non-native invasive plants continue to be a concern in Fossil Creek. The Forest Service places highest priority for
prevention, eradication, and containment for Class A and continuous control of Class E species. Class A species
are defined as those newly established or have the potential to become established and pose unacceptable threat to
watershed condition. Class E (for extreme) species have wide distribution within a particular area and pose an
unacceptable, extreme hazard to watershed condition. Class B are those with limited distribution but pose
substantial threat to areas and natural resources. Class C species are widely distributed but do not pose additional
threats to watershed condition. Species in Class B and C have lower priority for eradication, control or restoration
compared to Class A and E species. Newly emerging species that are highly invasive but have not yet been added
to the list will be included in monitoring and eradication efforts. One example of such a plant is yellow bluestem.
Repetitive treatments are often necessary and reflect the nature of persistent woody invasives that re-sprout after
initial treatments. In between treatments seed germination often results in newly established individuals within
previously treated areas; this too requires an area to be retreated on multiple entries.

A noxious weed survey of the Childs and Irving power plant sites was completed in 2003 for Arizona Public
Service Company (APS) (Bouchard and Associates, 2003; Appendix D of the Wildlife and Vegetation Specialist
Report). Atotal of forty eight species of invasive exotic plants were identified in the uplands and along the
riparian corridor. Sixteen target species were further identified for treatment (Appendix D of the Wildlife and
Vegetation Specialist Report). Some species, such as tall fescue and Bermuda grass (Cynodon dactylon), are
prevalent and naturalized within the riparian corridor and would be difficult to remove. Other species were
planted ornamentals, such as cultivated iris, sweetpea, periwinkle and tea rose, in areas that would be dewatered
by the APS decommissioning and were monitored for persistence. APS developed a noxious weed control plan in
cooperation with the Forest Service (Bouchard, 2004) to treat 16 key species identified as needing some form of
control during the decommissioning process (refer to table 3-28). Herbicide, mechanical, and passive treatments
were conducted by APS between 2005 and 2009 where targeted species occurred in deconstruction areas only.
This included near the historic Fossil Springs dam (blackberry), along the flume and flume roads (tree of heaven,
Siberian elm, giant reed), near flume tunnels (Lehmann’s lovegrass), at the surge tank (malta starthistle), around
Stehr Lake (salt cedar, Russian thistle, malta starthistle), Irving powerplant (tree of heaven, giant reed, Siberian
elm, periwinkle, sweet pea, iris), Child’s powerplant (Tree of heaven, periwinkle, giant reed, honey locust), and
along the road to Verde Hot Springs (Siberian elm). Treatments of select species were monitored by FS botanists
and were determined to be effective.

Since APS’s involvement, the Forest Service has continued to inventory and treat invasive plant species in Fossil
Creek. Class E species including tamarisk (Tamarix ramosissima), tree of Heaven (Ailanthus altissima), Siberian
elm (Ulmus pumila) giant reed (Arundo donax), Himalayan blackberry, and malta star-thistle (Centaurea
melitensis), have been targeted by the Forest Service for eradication or control.

The Forest Service has completed invasive plant surveys and has mapped the presence of target invasives from
Irving to approximately four miles downstream of Purple Mountain, Stehr Lake area, and the last 0.75 miles of
Fossil down to the confluence with the Verde River (figure 3-21). The Forest Service has yet to formally inventory
from the confluence of Sand Rock and Calf Pen drainages (the beginning of the corridor) downstream to Irving
and an approximate 2 mile remote stretch around the “narrows”. However, some invasive populations are known
in unsurveyed reaches. For example, it is acknowledged that the presence of non-native Himalayan blackberry
(Rubus procerus) is compromising the native plant species diversity at the springs (refer to figures 3-22 through 3-
26 for photographic change in blackberry invasion near the “Hanging Gardens”). Also, salt cedar is known to
occur at the waterfall and Russian olive is at Waterfall trailhead.
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Figure 3-21. Invasive Plant Surveys and Treatments in the Fossil Corridor
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Figure 3-22. Fossil Springs, pre-hydro power era

Figure 3-23. 2007 — Ferns, monkey flower predominant — some blackberry present
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Figure 3-24. 2008 — Ferns, monkey flower predominant — some blackberry present

Figure 3-25. 2010: Spring orifices still fairly visible among encroaching blackberry
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Figure 3-26. 2017 —same location as 2007, 2008, 2010 and 2012 photos but obscured by wall of blackberry; note

spring orifices under blackberry

Forest Service has used mechanical and herbicide treatments on the tree of heaven; salt cedar; giant reed; and
Russian olive through repetitive treatments in 2010, 2012, 2013, and 2014 from the Irving to two miles below the
permanent fish barrier, the Stehr Lake area, and the last 0.75 miles of Fossil Creek down to the Verde River
confluence. No treatments were done in 2015 and 2016 due to lack of funding. In the fall 2017, invasives to be
treated included the four species mentioned above from the waterfall downstream to Purple Mountain and test
samples of Himalayan blackberry including at Fossil Springs. Treatments were conducted using herbicides
covered by the Three Forest Weed EIS. Stands of giant reed that are out of the water are treatable, but stands in or
very close to water are not treatable with herbicide since the only approved herbicides are for upland use only;
these stands instead will only be treated mechanically. Refer to table 3-28 for list of invasive known to have
occurred in Fossil Creek and their control class.

Table 3-28. Invasive weed species detected in Fossil Creek WSR corridor

Scientific Name Common Name Objective Control Class
Conium maculatum poison hemlock Eradicate/Control A
Centaurea melitensis Malta starthistle Eradicate A
Aegilops cylindrical jointed goatgrass Contain/Control B
Bromus japonicas Japanese brome Contain/Control B
Bromus rigidus ripgut brome Contain/Control B
Bromus rubens red brome Contain B
Bromus tectorum cheatgrass Contain B
Cirsium vulgare bull thistle Contain/Control B
Eragrostis lehmanniana Lehmann lovegrass Inventory/Contain B
Rubus procerus Himalayan blackberry Contain/Control B
Vinca major periwinkle Contain/Control B
Avena fatua wild oats Contain C
Chorispora tenella blue mustard/ crossflower Inventory/Control C
Cynodon dactylon Bermudagrass Contain/Control C
Hordeum murinum ssp. leporinum | hare barley Inventory/Control C
Medicago polymorpha bur clover Monitor/Control C
Melilotus officinalis yellow sweetclover Inventory/Control C
Phalaris arundinacea reed canary grass Inventory/Control C
Polypogon monspeliensis rabbitfoot grass Inventory/Control C
Salsola kali Russian thistle Inventory/Control C
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Sorghum halepense Johnson grass Inventory/Control C
Tribulus terrestris puncture-vine Contain C
Verbascum thapsus common mullein Contain C
Tragopogon dubius salsify Monitor/Control C
Marrubium vulgare horehound Monitor/Control C
Ailanthus altissima tree of heaven Eradicate/Control E
Arundo donax giant reed grass Eradicate/Control E
Eleagnus angustifolia Russian olive Contain/Control E
Tamarix ramosissima or spp. salt cedar or tamarisk Eradicate/Control E
Ulmus pumila Siberian elm Contain/Control E
Chloris virgata Wooly top/Feathered Fingergrass Not yet ranked N/A
Cortaderia selloana Pampas grass Not yet ranked N/A
Lathyrus latifolius Perennial sweetpea Not yet ranked N/A
Gleditsia triacanthos Honey locust Not yet ranked N/A
Eragrostis cilianensis Stinking lovegrass Not yet ranked N/A
Iris sp. Iris Not yet ranked N/A

Affected Environment — Baseline and Existing Conditions for Special Status
Species, Critical Habitat, and General Wildlife

Mexican Spotted Owl and its Critical Habitat

Habitat and Survey Data:

The Mexican spotted owl (MSO) was listed as a federally threatened species in March 1993 (USFWS 1993).
Critical habitat was established in 1995 and revised in 2012 (USFWS 2012). The Forest is encompassed by the
Upper Gila Mountain Ecological Management Unit. The MSO Recovery Plan was revised in September 2012,

On the Forest, the Mexican spotted owl occupies mixed conifer and ponderosa pine/Gambel oak vegetation types,
usually characterized by high canopy closure, high stem density, large trees, multi-layered canopies within the
stand, numerous snags and downed woody material. Frequently, suitable nesting and roosting habitat is located on
steep slopes or in canyons with rocky cliffs, where dense vegetation or crevices or caves provide cool moist
microsites for nests and roosts.

No Mexican spotted owl Protected Activity Centers (PACs) occur within the Fossil CRMP project area. Since
MSO only occur outside of the project area, a larger analysis area is considered and includes four six code
watersheds: Upper Fossil, Lower Fossil, Hardscrabble Creek, and Mud Tank Draw. Five MSO PACs occur in the
broader Fossil CRMP analysis area: Calf Pen, Horse, Sand, Sandrock, and Cove. These five PACs comprise 3,139
acres of PAC habitat within the Fossil CRMP analysis area. Table 3-29 shows the breakdown of MSO habitat
within both the project area and the broader analysis area.

Table 3-29. MSO habitat by vegetation type within the project and analysis areas

MSO Habitat Type Project Area Acres Analysis Area Acres
PACs 0 3139

Mixed Conifer 112 6305

Ponderosa Pine/Gambel Oak 0 7112

Ponderosa pine (no Gambel Oak) | 4 14888

Riparian 652 1408

Pinyon-juniper woodland 4,275 32,626

Figure 3-27 shows the location of the closest MSO PACs to the CRMP boundary. Table 3-30 shows the
reproductive status of the four PACs.
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Figure 3-27. Mexican spotted owl protected activity centers and critical habitat near Fossil CRMP project area

Table 3-30. Mexican spotted owl reproductive success for PACs within Fossil Creek WSR Corridor during the years

monitoring occurred

PAC Name | PAC # 90 91 92 93 94 95 96 97 98 99 00 01 02 13
Sandrock 040103 NI NI NI 1y M, NI NI M, NI M NI S NI NI
NU NU
Calfpen 040421 O- F- O- NI O- NI NI NI NI NI O- NI NI NI
NU NU NU NY NU
Horse 407026 NI NI NI NI NI NI NI NI NI O- O- F- O- NI
2Y NU NU NU
Sand 407080 NI NI NI NI NI NI NI NI NI O- NI NI NI NI
NU
Cove 120405 O- O- A A A A A A A NI NI NI NI A
NU NY

O = Pair Occupancy

S = Single detected (sex unknown)

M = Male detected
F = Female detected
Y = Number of young fledged

NU = Nesting status unknown

NY = No young produced
NI = No Information (unsurveyed)

A = Absence or Unoccupied
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Recovery Habitat

Recovery habitat is comprised of ponderosa pine/Gambel oak forest, mixed-conifer forest, and riparian forest
outside of PACs that have the potential for becoming nest/roost habitat or could provide foraging, dispersal, or
wintering habitat. The total acres of recovery habitat in the project area is 764 of mixed conifer and riparian; no
ponderosa pine/Gambel oak occurs in the project area. The total acres of recovery habitat in the analysis area is
14,825 acres.

Other Forest and Woodland Types

The total acres of ponderosa pine forest (without Gambel oak) and pinyon juniper woodland habitat in the project
area is 4,279 and in the analysis area is 47,514 acres.

Critical Habitat

Primary constituent elements (PCEs) described in the final rule for listing critical habitat for the Mexican spotted
owl include the following:

(A) Primary constituent elements related to forest structure:

(1) Arange of tree species, including mixed conifer, pine-oak, and riparian forest types, composed of
different tree sizes reflecting different ages of trees, 30 percent to 45 percent of which are large
trees with a trunk diameter of 12 inches (0.3 meters) or more when measured at 4.5 feet (1.4
meters) from the ground,;

(2) Ashade canopy created by the tree branches covering 40 percent or more of the ground; and

(3) Large dead trees (snags) with a trunk diameter of at least 12 inches (0.3 meters) when measured
at 4.5 feet (1.4 meters) from the ground.

(B) Primary constituent elements related to maintenance of adequate prey species:

(1) High volumes of fallen trees and other woody debris;

(2) Awide range of tree and plant species, including hardwoods; and

(3) Adequate levels of residual plant cover to maintain fruits, seeds, and allow plant regeneration.
(C) Primary constituent elements related to canyon habitat include one or more of the following:

(1) Presence of water (often providing cooler and often higher humidity than the surrounding areas);

(2) Clumps or stringers of mixed conifer, pine-oak, pinyon-juniper, and/or riparian vegetation;

(3) Canyon wall containing crevices, ledges, or caves; and

(4) High percent of ground litter and woody debris.

Recreation and associated activities will have no effect on PCEs related to forest structure or canyon habitats, the
volume of fallen trees and other woody debris, the range of tree and plant species, prey species and their cover.
No further discussion of the other PCEs will occur in this document.

MSO critical habitat normally consists of mixed conifer, pine-oak, riparian forest or canyons. The designated
critical habitat in the analysis area is mainly comprised of pinyon-juniper and chaparral on canyon slopes , mixed
conifer on north facing aspects, ponderosa pine forests above the rim, and riparian in the drainage bottoms. Since
the Sandrock and Calf Pen PACs occur nearby, it is reasonable to assume that owls forage in the northern portion
of the Fossil CRMP corridor within the designated critical habitat area, especially during the winter when owls
disperse seasonally from their nesting areas.

The CRMP corridor contains 112 acres of designated critical habitat, all in the very northern portion of the CRMP
corridor. There is no mixed conifer, or pine-oak in the Fossil CRMP corridor within designated critical habitat;
only ephemeral riparian. The analysis area contains 24,037 acres of critical habitat.
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Southwestern Willow Flycatcher

Southwestern willow flycatchers, federally listed as endangered with critical habitat, prefer dense riparian thickets
in areas where perennial flow, surface water, or saturated soil is present when nesting from April through
September. In most riverine situations, associated channels are wide and shallow with a well-defined floodplain
and a broad valley. Streams are slightly entrenched with well-defined meanders and riffle/pool bed features. Quiet
water dominates, as in backwaters, pools, beaver ponds, or non-riffle stream stretches.

Vegetative species composition and structure varies across the range of the southwestern willow flycatcher. The
variation ranges from homogeneous patches of one or several species with a single canopy layer to heterogeneous
patches of numerous species with existing under, mid, and over stories. Canopy covers are consistently high
(>90%) throughout the range (Spencer et al. 1996). In the Verde Valley, nesting willow flycatchers occur in
tamarisk and mixed riparian habitats. Patch width of breeding sites in both tamarisk and mixed riparian habitat
types tend to be more linear, varying from 460 feet to 1,640 feet in maximum width (Sferra et al. 1995). Overstory
canopies average between 50 and 55 feet tall (Spencer et al. 1996). Patch size varies from 5 to 121 acres in mixed
riparian and tamarisk (Spencer et al. 1996).

Surveys and Habitat in the Analysis Area:

Surveys for the southwestern willow flycatcher have been conducted at several locations in the analysis area
where habitat had the most potential. In 1994, USFS personnel conducted surveys at Fossil Springs, “Aqueduct
Spring” which was actually a leak in the flume on the other side of the road from Homestead, and at Stehr Lake.
Fossil Springs was determined potential habitat. Since decommissioning, neither “Aqueduct Spring” nor Stehr
Lake provide any flycatcher habitat. Environet surveyed two additional sites along Fossil Creek in 1998. These
sites included from Irving downstream to the 708 bridge and from the 708 bridge downstream to the Boulder
bridge. Surveys conducted in 1994 and 1998 at these sites failed to detect any southwestern willow flycatchers.

Prior to restoration of full flows, riparian habitat along Fossil Creek differed from habitats typically occupied by
southwestern willow flycatcher in Arizona due to the higher gradient, the narrow band of riparian vegetation and
the relatively open mid- and under-story vegetation layers. Since full flows were restored in 2005, travertine
formation have formed step pools with slower water, resulting in more potential for willow flycatcher habitat. In
2011, Matt Johnson from NAU, through an agreement with the Forest Service, conducted surveys for the
southwestern willow flycatcher in Fossil Creek in various locations. Routes were placed at these locations based
on the marginal flycatcher habitat that is present. Most other areas in Fossil Creek do not meet the habitat
requirements. Refer to Figure 3-28. All surveys in 2011 were negative. No further surveys have been conducted
since 2011.

Because even the best habitat within Fossil Creek is marginal and surveys have been negative, it is the
determination that there is a very low possibility that southwestern willow flycatchers nest in the FC WSR
boundary.

151



Final Environmental Impact Statement ~ Fossil Creek Wild and Scenic River

Figure 3-28. Southwestern willow flycatcher survey locations

Critical Habitat

Although revised critical habitat has been designated for southwestern willow flycatchers, there is no critical
habitat near or within the Fossil CRMP boundary.

Western Yellow-billed Cuckoo

The yellow-billed cuckoo, federally listed as threatened with proposed critical habitat, is a late spring/summer
migrant associated with large tracts of undisturbed riparian deciduous forest where willow, cottonwood,
sycamore, or alder occur. Yellow-billed cuckoos in higher elevations may be found in mesquite and tamarisk. The
yellow-billed cuckoo feeds almost entirely on large insects, and if food stressed, may also feed on berries and
fruit.

Habitat and Surveys in the Analysis Area

A query of the Fossil Creek database (Appendix C) shows that a yellow-billed cuckoo was detected in the Fossil
Creek riparian area in 1999 by former Coconino biologist Cathy Taylor. The exact location is unknown, however.
AGFD conducted a survey for the cuckoo at Verde Hot Springs along the Verde River, however no cuckoos were
detected. Although recent surveys in the most suitable habitat were conducted in three main areas of Fossil Creek
from just below Irving Power Plant up through the Fossil Springs area by NAU in 2005, 2006, 2007, 2008, and
2009, there have been no detections of yellow-billed cuckoos. Recently, during common black-hawk surveys in
Fossil Creek in 2019, a single yellow-billed cuckoo was heard by experienced NAU bird surveyors on July 6 near
Homestead. Surveys have not been conducted in the remaining two thirds of Fossil Creek but there is suitable
habitat in areas where the channel is not canyon-bound and where adjacent mesquite woodlands occur. Mesquite
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bosques adjacent to riparian are important for cuckoos for foraging. Based on personal observation by wildlife
biologist Janie Agyagos between 2004 and 2012, the largest patches of mesquite woodland in Middle Fossil occur
at Homestead, Old Corral, Purple Mountain, Mazatzal, and Stehr Lake. Smaller, mixed stands of mesquite occur
in various other locations within the middle section and may provide suitable cuckoo foraging habitat. In addition,
a GIS mapping exercise combined with Google Earth mapping indicated numerous stands of adjacent mesquite
woodlands in the Mazatzal wilderness that has never been surveyed. Refer to figure 3-29 for the approximate
locations of mesquite woodlands that provide suitable foraging habitat for cuckoos.

Figure 3-29. Approximate locations of mesquite bosques along Fossil Creek

The following information was obtained directly from the report “2008 Common Black-Hawk and Yellow-Billed
Cuckoo Distribution and Abundance in the Upper Reach of Fossil Creek, AZ” (Johnson et al, 2008) and provides
an explanation as to why cuckoos have not been detected along Fossil despite the presence of important habitat
components:

The Western Yellow-billed Cuckoo may be experiencing what the Southwestern Willow Flycatcher is experiencing,
a recent low population level at many sites in the southwest making local populations susceptible to extirpation
(Sogge et al 1997, Hughes 1999, USFWS 2002a). It is possible that as cuckoo populations in Arizona riparian
corridors have become reduced and more fragmented than in the past, and local breeding groups may have produced
insufficient young to offset adult mortality. Similar local extirpation of Southwestern Willow Flycatchers has
recently been documented (Sferra et al. 1997) and can be driven by habitat loss. As Yellow-billed Cuckoos became
rarer in the region, the likelihood of recolonization of former breeding areas could be greatly reduced. Therefore,
suitable habitat may currently be unoccupied because the cuckoo is now so rare that there are not enough cuckoos to
disperse into and settle in all available habitats. If so, effective management and recovery of current cuckoo
populations and riparian habitats may lead to increasing populations which could resettle in areas such as Fossil
Creek.
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Figure 3-30. Suitable habitat surveyed for yellow-billed cuckoo

Proposed Critical Habitat

Although critical habitat has been proposed for western yellow-billed cuckoos, there is no critical habitat near or
within the Fossil CRMP boundary.

Chiricahua Leopard Frog and its Critical Habitat

Habitat in the Analysis Area:

As described in Sredl and Jennings (in press), Chiricahua leopard frogs are habitat generalists, breeding in slack
waters in a variety of natural and man-made aquatic systems. They are federally listed as threatened with critical
habitat. Their elevational range is from 3,281 to 8,890 feet (USFWS 2002b) but occur in the Buckskin Hills
Conservation Management Zone (CMZ) between 5,020 and 5,780 ft. Adult frogs are found in perennial and near-
perennial habitats, and reproduction is aquatic. Habitat heterogeneity is important in providing habitat for the
frog’s different life stages and seasonal requirements.

Egg masses of Chiricahua leopard frogs have been reported in all months except November, December and
January (see Sredl and Jennings, in press). In Arizona, Frost and Platz (1983) found that egg-laying occurred in
two distinct periods, depending on elevation. Populations at elevations below 5,900 feet (1,800 m) tended to lay
eggs from March through late summer, with most activity occurring before June, while populations above 5,900 ft
(1,800 m) bred in June July and August.

Known populations of Chiricahua leopard frogs on the Forest are referred to as the Rim form, since these
populations occur along the southern edge of the Colorado Plateau and are disjunct from the southeastern form
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that inhabits portions of southeastern Arizona, southwestern New Mexico, and the Sierra Madre Occidental in
Mexico (Sredl et al 1997b). From 1993-1997, the Rim form Chiricahua leopard frogs were documented at 15
sites, 4 of which were on the Coconino National Forest (Sredl et al 1997b), located in the Fossil watershed, but
well outside of the Fossil Wild and Scenic River corridor. This represented 27% of occupied sites. Chiricahua
leopard frogs are absent from many locations that previously supported populations as recently as the late 1970’s
and early 1980’s (Sredl et al 1997b).

As natural habitats have been altered or destroyed, stock tanks constructed for watering livestock have become
important habitats for Chiricahua leopard frogs (Sredl and Saylor 1998). As of 1997, 39% of known Rim form
Chiricahua leopard frog sites were livestock tanks (Sredl et al 1997b). In some areas, tanks provide the only
suitable habitat available (USFWS 2002b). To date, the only extant populations within the Buckskin Hills/Mud
Tanks area are located in stock tanks, as have all the known occupied sites on the Fossil Allotment. While
important for frogs, the dynamic nature of stock tank habitats and the relatively small populations they support
makes it unlikely that frog populations that occupy them will persist indefinitely at any given tank (USFWS
2002b). Tanks are susceptible to drying out in drought years, and flooding may breach impoundments or cause
siltation, resulting in impacts to frogs and their habitats. Tanks that provide suitable habitat have open water and at
least some perimeter vegetation. While bigger tanks often provide more diverse habitats, the permanency of water
IS more important than the size of the tank (M. Sredl, pers. comm., Sept. 2001).

Surveys in the Project Area:

Leopard frog and other herpetofauna surveys have been conducted on the Forest since the early 1990s. Most of
the early surveys have been conducted by the Arizona Game and Fish Department (AGFD) and results have been
documented in several reports (Sredl and Howland 1992, Sredl et. al 1993, Sredl et al 1995, Windes et al 1997).
Sredl et al (1997b) summarized the results of statewide surveys for Arizona native ranid frogs, including the
Chiricahua leopard frog, to describe their current status and distribution. Surveys since 1997 have been conducted
by agency biologists from AGFD, USFWS and USFS.

The only extant populations of Chiricahua leopard frogs in the analysis area occur in the southern part of the
Coconino National Forest, in an area known as Buckskin Hills/Mud Tanks. Records exist from other locations
along the Mogollon Rim, including East Clear Creek and West Clear Creek drainages, but these sites have been
unoccupied since at least the mid-1980s. There are no records of Chiricahua leopard frogs in Fossil Creek proper;
the species of leopard frog in Fossil Creek is the lowland leopard frog.

While the occupied sites occur in the broader Fossil CRMP analysis area, they do not occur near the CRMP
corridor and project analysis area. Currently occupied, previously occupied, suitable unoccupied, and critical
Chiricahua leopard frog habitat occurs in the upper portion of the Fossil Creek watershed, approximately 2.5 to 3
miles from the CRMP corridor; refer to Figure 3-31.
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Figure 3-31. Historic, recently occupied, suitable, and occupied Chiricahua leopard frog sites near Fossil WSR
Corridor

Critical Habitat

Although critical habitat for the Chiricahua leopard frog does not occur within the Fossil CRMP project area
boundary, it does occur within the Upper Fossil Creek watershed and the broader analysis area.

Mexican Gartersnake and its Proposed Critical Habitat

The Northern Mexican gartersnake, which is federally listed as threatened with proposed critical habitat, is
usually found in or near streams and ponds in canyons up to 6,200 feet in elevation. This gartersnake is most
closely linked to shallow slow-moving or impounded waters, though it also occurs in other aquatic environments.
Where Mexican gartersnakes currently exist along Oak Creek, they occur in marsh-like situations where slow
water is shallow enough to support dense stands of emergent vegetation. The diet of the Mexican gartersnake
consists of leopard frogs, toads, tadpoles, and various native fishes. Lizards and small rodents are taken during
occasional terrestrial forays. The Mexican gartersnake is known to be associated with several species of leopard
frogs which are a major prey species. As a result of telemetry work on the extant population on Oak Creek,
Mexican gartersnakes have been detected in the uplands mostly during brumation where they occur under rocks
but also during summer months.

Habitat in the Analysis Area:

There are no records that herp surveys occurred before the hydropower operations dewatered Fossil in the early
1900s. So, the historical record is not complete enough to say whether Mexican gartersnakes historically occurred
in Fossil Creek. Due to the lack of historical and contemporary records for gartersnakes in Fossil Creek, Erika
Nowak, USGS herpetologist, has indicated that Fossil Creek riparian is potential habitat for the Mexican
gartersnake. Almost one hundred years of diverting flow greatly altered habitat and inhibited travertine formation
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reducing the habitat potential for Mexican gartersnakes. In recent decades, years of non-native aquatic organisms
(fish and crayfish) reduced, and in some cases extirpated populations of native aquatic prey species (fish,
tadpoles, frogs, and toads). Since restoration of the native fisheries in 2004, abundant prey (native toads, frogs,
and fish) is present in Fossil from the springs downstream to the permanent fish barrier, approximately 10 miles.
Since restoration of full flows in 2005, prime suitable habitat exists especially between the historic Fossil Springs
dam and the waterfall where high travertine deposition rates result in the formation of travertine formations which
allows for sluggish waters with dense aquatic emergent vegetation. Various herpetological surveys in the last few
decades have not resulted in the detection of Mexican garter snakes in Fossil Creek. The nearest closest sightings
of Mexican garter snakes have been along the Verde River (in the upper Verde River) and several of its tributaries,
particularly Oak Creek but also Houston Creek on the Tonto.

Critical Habitat

Critical habitat is proposed for the northern Mexican gartersnake along the Verde and therefore a slight amount
(600 feet of Fossil Creek upstream from the Verde River) occurs within the project area boundary down by the
confluence of Fossil with the Verde River.

Narrow-headed Gartersnake and its Proposed Critical Habitat

The narrow-headed gartersnake, which is federally listed as threatened with proposed critical habitat, is the most
aquatic of the gartersnakes, seldom found far from quiet, rocky pools in large streams and rivers. It is primarily a
Mexican species, but occurs in various areas along the Mogollon Rim. Food items include fish (native species
preferred), frogs, tadpoles, and salamanders. Population declines have been attributed to loss of habitat, decline in
native fish that are prey items, introduction of predaceous nonnative aquatic organisms (crayfish, bullfrogs, and
fish) that eat or displace native prey species, and killing by humans (Nowak and Santana-Bendix 2002). Narrow-
headed gartersnakes escape from threatening situations by diving underwater and hiding under rocks. Narrow-
headed gartersnakes are highly aquatic, but move to the uplands during periods of shedding and during brumation.
During brumation narrow-headed gartersnakes have been radio-tracked and found underneath rocks.

Habitat and Surveys in the Analysis Area

Agency biologists have conducted numerous herpetological surveys along Fossil Creek, particularly from the
springs downstream to the Mazatzal Wilderness boundary. No narrow-headed gartersnakes have been detected.
However, in 2005, an AGFD fish survey crew documented a narrow-headed gartersnake on the Verde River near
the Verde confluence. This observation was validated to be an accurate identification of species (J. Agyagos pers.
comm. with Bill Burger).

Like Mexican gartersnakes, it is likely that narrow-headed gartersnakes historically occurred in Fossil Creek.
However, years of non-native aquatic organisms (fish and crayfish) reduced, and in some cases extirpated
populations of native aquatic prey species (fish, tadpoles, frogs, and toads). In addition, almost one hundred years
of diverting flow greatly altered habitat and travertine formation reducing the habitat potential for narrow-headed
gartersnakes. Currently habitat conditions for narrow-headed gartersnakes are much improved due to the
restoration of full flows, development of travertine formations, establishment of deeper pools, and the removal on
nonnative fish species throughout nine miles of stream.

Critical Habitat

Critical habitat is proposed for the narrow-headed gartersnake along the Verde and therefore a slight (600 feet of
Fossil Creek upstream from the Verde River) occurs within the project area boundary down by the confluence of
Fossil with the Verde River.

Forest Service Sensitive and Locally Important Species

All species on the Coconino and Tonto National Forests Regional Forester’s Sensitive Species List Threatened,
Endangered and Sensitive Species List were reviewed for this project. Of these, 16 sensitive species and locally
important species are present or have potential habitat within the analysis area and are included in this analysis.
Table 3-31 summarizes these species.
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Table 3-31. List of sensitive and locally important species the Fossil Creek WSR Corridor

Common Name Scientific Name Status

Birds (4)

Common Black-hawk* Buteogallus anthracinus LIS

Bald Eagle Haliaeetus leucocephalus Sen

American Peregrine Falcon Falco peregrinus anatum Sen

Northern Goshawk Accipiter gentiles Sen

Amphibians (2)

Lowland Leopard Frog Rana yavapaiensis Sen

Arizona Toad* Bufo microscaphus microscaphus LIS

Mammals (4)

Western Red Bat Lasiurus blossevillii Sen

Allen’s Lappet-browed Bat Idionycteris phyllotis Sen

Pale Townsend'’s Big-eared Bat Corynorhinus townsendii pallescens Sen

Spotted Bat Euderma maculatum Sen

Snails (1)

Fossil Springsnail Pyrgulopsis simplex Sen

Plants (5)

Arizona Phlox Phlox amabilis Sen

Cochise Sedge, Carex ultra Sen

Metcalfe’s Tick-trefolil Desmodium metcalfei Sen

Mt. Dellenbaugh Sandwort Eremogone aberrans formerly Arenaria Sen
aberrans)

Eastwood Alumroot Heuchera eastwoodii Sen

*Common black-hawk and Arizona toad were on the Regional Forester’'s Sensitive Species list up until 2013. These species
continue to be analyzed as locally important species. Plus, the common back-hawk is a management indicator species on the
Tonto National Forest.

Legend:

Sen = 2013 Regional Forester’'s Sensitive Species LIS = locally important species

Birds

Common Black-hawk

Habitat in the Analysis Area:

The black-hawk can be found in low elevation riparian areas. The black-hawk is dependent upon a mature,
relatively undisturbed habitat supported by a permanent flowing stream. Groves of tall trees must be present along
the stream course for nesting. Black-hawks are still hunters, hunting from tree and cliff perches although they will
also wade into water and chase after prey including crayfish, amphibians, reptiles, and fish. Streams of low to
moderate gradient and less than one foot deep with scattered boulders are ideal for foraging.

The black-hawk has been observed in all reaches of Fossil Creek. Suitable nesting habitat is present from Fossil
Springs downstream to the Verde. Monitoring data exists for black-hawk nest sites along Fossil creek. Refer to
figures 3-32 and 3-33 for black-hawk nest locations by year.

Common black-hawks were reported to nest at densities of 0.64 pairs/mile in Aravaipa Canyon, Arizona just
south of the Tonto National Forest (Schnell 1994). In New Mexico, linear nesting density was 0.93 pairs/mile
(Sadoti, 2008). Linear nesting density in Fossil Creek was approximately 0.93 pairs/mile in 2006 (four nests
occupied along 4.25 miles between Fossil Springs and Irving). In 2011, with six nests, linear nesting density was
approximately 0.78 pairs/mile but two nest sites had been abandoned that year. If all territories had been occupied
in 2011, the linear nesting density would have been approximately 1.03 pairs/mile (Sadoti 2012).
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Figure 3-32. Known black-hawk nest sites in Middle Fossil from NAU monitoring

Figure 3-33. Known black-hawk nest sites in Middle Fossil from NAU monitoring
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Desired condition

Recreation and recreation management activities in Fossil Creek do not result in black-hawk nest site
abandonment and black-hawks continue to have high nesting success due to the abundance of native prey species
and compatible recreational levels.

Black-hawk nest sites and a 300 yard buffer around nests are largely free from visual and aural disturbance during
the breeding season (March 15-Aug 30). More specifically, the desired condition is to have eight or more nesting
pairs from the spring source (Fossil Springs) downstream to 0.5 mile below Mazatzal. This includes the 2011
nests plus re-occupancy of nests near the waterfall and historic Fossil Springs dam. Based on the distance between
known nest sites in Fossil Creek (average of 0.9 miles), theoretically, there is potential for upwards of 16 black-
hawk nests throughout the entire Fossil Creek WSR corridor. Desired black-hawk nest success will be 90% or
higher (higher than the 2011 levels of 83%). There would be no detections of nesting mortalities or nest failure
attributed to human influences. Native prey will constitute 95% or more of black-hawk diets (Johnson et al 2009).
Emergency helicopter landings occur so infrequently as to not cause nest or area abandonment.

Baseline Condition (2009)

Surveys for black-hawks were conducted in 2005, 2006, 2007, 2009, and 2011. Following is a summary of black-
hawk nests through 2011. By 2009, numbers of nest sites from Fossil Springs Dam downstream to just below
Irving had decreased from four to two. A nest site by the historic Fossil Springs dam and a nest site by the
waterfall had been abandoned after 2007 but before 2009. Surveys in 2009 detected two additional black-hawk
nests in Fossil; both downstream of the Mazatzal site.

Table 3-32. Blackhawk survey results, 2005-2009

Nest Site Location 2005 2006 2007 2009 2011
Historic Fossil Springs dam ®) 0 0 uo uo
Between Dam and Large Waterfall uo 0 0 0 ®)
Large Waterfall ®) 0 0 uo 8]6)
Irving ®) (0] uo (0] ®)
Homestead NI NI NI Uo @)
Downstream of Purple Mountain NI NI NI uo ®)
0.5 mile Downstream of Mazatzal NI NI NI 0 uo
Downstream of Mazatzal #2 NI NI NI 0 8]6)
Above fish barrier #1 NI NI NI NI @)
Above fish barrier #2 NI NI NI NI @)

Legend: O = Occupied, UO = unoccupied, and NI = No information since not surveyed

In 2008 and 2009 NAU conducted a prey delivery study (Etzel et al, 2014) and compared Fossil prey deliveries to
those of other Verde Valley tributaries (Oak Creek, Wet Beaver Creek, and Red Tank Draw). They found that
Fossil black-hawks delivered a much higher percentage of native aquatic prey (fish and amphibians) to nestlings
than black-hawks in other systems (where prey deliveries were predominately crayfish and reptiles. This supports
that the restoration of full flows and the native fish restoration efforts in Fossil has resulted in an increase in native
prey. Despite this increase in native prey, monitoring results show a decrease in the number of Black-hawk
detections. Areas of nest abandonment correspond to areas with increased recreational activity. Even with restored
flows and restored native fish (prey), 2009 or higher recreation levels in Fossil Creek will continue to result in
adverse effects to black-hawks. Sadoti et al. (2014) states that although black-hawks can persist with minor
amount of human activity, sustained disturbance may cause delayed nesting or nesting abandonment when these
activities occur near a nesting pair of black-hawks.

For the two recreation sites where black-hawk nests had been abandoned (the waterfall and Fossil Springs), bare
area monitoring in 2009 revealed substantial increases in the number of campsites and amount of soil disturbed by
camping, as described in the Affected Environment Common to All Resources section at the beginning of this
chapter.
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After restoration of full flows, recreation numbers in Fossil Creek increased steadily between 2005 and 20009.
There was almost a doubling in visitation between 2008 and 2009 alone. Refer to the Affected Environment
Common to All Resources section for the total estimated number of people.

Existing Condition

Recreation use data from 2011 is used in the following discussion since 2011 is the last year in which black-hawk
monitoring was conducted. Common black-hawks are known to be susceptible to sustained human disturbance
(Sadoti et al., 2014). Sadoti et al. (2014) states that although black-hawks can persist with nimor amount of
human activity, sustained disturbance may cause delayed nesting or nesting abandonment when these activities
occur near a nesting pair of black-hawks. Sadoti et al. (2014) also stated that the majority of nesting black-hawks
(80%) were more than 128 meters from human activity. During the seven years of black-hawk monitoring in
Fossil Creek a decline in nesting activity and detections has been observed in the upper reach of Fossil Creek.
Prior to increase in recreation there were four black-hawks nesting from the Fossil Springs area downstream to
just below Irving, more specifically at the dam, near the sunfish barrier, at the waterfall, and just downstream of
Irving. By 2011, black-hawks breeding areas in this reach decreased by 50% with black-hawks no longer nesting
at the dam or the waterfall site. A likely explanation is the increase in recreational activity in this section since
these nests were within the Fossil Springs and Waterfall recreation sites, as described in the Affected Environment
Common to All Resources section at the beginning of this chapter. The period of high recreational use in Fossil
Creek is from May through August and coincides with the most critical portion (1 June — mid July) of the black-
hawks breeding period (April- July). There is concern that increasing levels of recreation will further alter black-
nesting in areas where recreation activity is high.

While monitoring shows the upper portion of Fossil Creek supported twice as many nesting black-hawks in 2004
than in 2011, there are other inferences to be made from seven years of monitoring. First it helps to have an
understanding of the current (2011) distribution of nesting black-hawks in Fossil Creek:

e From the Springs to the downstream-most surveyed area (below Mazatzal) which is approximately 7
miles, there are 6 nesting pairs of black-hawks.

e In the upper reach from the Springs down to Irving (approximately 3 miles), there is only one nesting pair.

e From Irving downstream to Purple Mountain (the last recreation area with current high use), there are
only two nesting pairs occupying this three mile reach.

e From Purple Mountain to %2 mile downstream of Mazatzal (a little over a mile reach), there are three
nesting pairs.

Bald Eagle

Nesting Bald Eagles:

Bald eagles in central Arizona prefer to nest on cliff ledges or pinnacles or in tall trees (USDI 1982). They mainly
forage on waterfowl and fish found along major streams, however, they do hunt in the uplands and forage on
various mammal species, especially in the winter. The Arizona Game and Fish Department has been conducting
and coordinating surveys and monitoring of nesting eagles for many years.

No bald eagle nest sites are known to occur in Fossil Creek, although one immature bald eagle was observed
constructing a nest by an agency biologist in 2004 near the Irving power plant. More recently, AGFD periodically
flies up Fossil creek and has observed eagles in the area, but no nesting attempts have been observed. AGFD will
continue flying up Fossil Creek to investigate (personal comm. Kenneth Jacobson 1Feb10).

Bald eagles are known to nest along the Verde River on the Prescott, Coconino, and Tonto National Forests. The
Coldwater bald eagle breeding area (BA) occurs along the Verde River several miles upstream of the Fossil
confluence. Nests associated with the Coldwater BA are located as far upstream as 6.0 miles upstream of the
Child’s power plant and downstream to halfway between the Child’s Power Plant and the confluence of Fossil
with the Verde. However, this breeding area has been unoccupied since 2014. The East Verde BA occurs along the
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Verde downstream of the East Clear Creek confluence and those eagles may forage along Fossil Creek. Refer to
Table 3-33 for the reproductive success of these two bald eagle breeding areas.

Table 3-33. Nesting results for Coldwater and East Verde bald eagles

Site Name Year Nesting Status
1999 Failed
2000 Failed
2001 Failed
2002 2 Fledged
2003 1 Fledged
2004 1 Fledged
2005 2 Fledged
2006 1 Fledged
2007 2 fledged
Coldwater 2008 1 Fledged
2009 Failed
2010 Failed
2011 2 Fledged
2012 1 Fledged
2013 Occupied, Nesting Success Unknown
2014 Unoccupied
2015 Unoccupied
2016 Unoccupied
2017 Unoccupied
1995 1 Fledged
1996 1 Fledged
1997 Failed
1998 Failed
2000 2 Fledged
2001 Failed
2002 Failed
2003 Occupied, Nesting Success Unknown
2004 1 Fledged
2005 Occupied, Nesting Success Unknown
2006 Failed
East Verde 2007 Failed
2008 Occupied, Nesting Success Unknown
2009 Failed
2010 Failed
2011 Failed
2012 2 Fledged
2013 1 Fledged
2014 1 Fledged
2015 1 Fledged
2016 2 Fledged
2017 Failed

Wintering & Roosting Bald Eagles:

Bald eagles occupy northern Arizona primarily as a winter resident or migrant. Wintering eagles arrive in the fall,
usually late October or early November, and leave in early to mid-April. Numbers of eagles peak in February and
March. They feed on fish, waterfowl, terrestrial vertebrates, and carrion. Eagles are often seen perched in trees or
snags near water or next to roadways where they feed on road-killed animals. However, bald eagles are highly
mobile in the winter, and can fly great distances in search of aquatic or terrestrial prey and suitable nighttime
roosting habitat. Wintering bald eagles could occur throughout the Fossil area, particularly along the riparian
corridor where they forage on fish and waterfowl. Wintering bald eagles may also forage opportunistically
throughout the uplands.

National bald eagle winter surveys have been ongoing since 1979. They were initiated and organized by the
National Wildlife Federation (NWF) from 1979-1991, and have since been coordinated by the Raptor Research

162



Final Environmental Impact Statement ~ Fossil Creek Wild and Scenic River

Technical Assistance Center (Bureau of Land Management). The AGFD is the coordinating agency for the annual
statewide survey. Mid-winter surveys were conducted on the Coconino National Forest in 1979-1985 and 1992-
present.

There are no survey routes that occur close to the Fossil CRMP corridor. The nearest route, Highway 87S occurs
from the intersection of Highway 87 and FH-3 at Clint's Well southeast to Highway 87 and west on Highway 260
to the Verde Ranger Station just outside of Camp Verde (both Coconino and Yavapai Counties). Bald eagles were
detected in 16 of 22 years of surveys. Of the 16 years in which eagles were detected, more than one bald eagle
was detected on counts in 11 different years. The average count for that route is 1.6 eagles. Refer to table 3-34 for
a summary of winter bald eagle county survey results.

Table 3-34. Bald eagle winter count survey results for routes near Fossil WSR Corridor
Route Name 93 94 95 96 97 98 99 00 01 02 03 04 05 06
Hwy 87 South 2 3 2 1 n/c 1 3 1 0 0 0 n/c 2 0
Route Name 07 08 09 10 11 12 13 14 15 16 | Ave
Hwy 87 South 3 3 3 1 3 0 1 2 3 0 1.60
n/c = Route was not surveyed that year.

In addition to vehicle routes already discussed, AGFD conducts annual flights along the Verde River (Yavapai
County) during the mid-winter bald eagle count period. Eagles are consistently detected during midwinter surveys
in the reach of the Verde River from the East Verde up to the West Clear Creek confluence (Beatty 1992, Beatty
et. al 1995a, Beatty et. al 1995b, Beatty et. al 1999).

Fossil Creek above its confluence with the Verde River (Yavapai County) is not included in any midwinter survey
routes. Prior to restoration of flows, the fishery supported by minimal flows in Fossil Creek provided limited
foraging habitat for eagles. Now that full flows have been restored Fossil will support suitable food sources for
bald eagles.

Bald eagles use night communal roosts that may be related to food finding (Hansen et al. 1980) or energetic
considerations (Keister 1981, Knight et al. 1983). Night roosts are often on slopes (Platt 1976, Hansen et. al 1980,
Dargan 1991) or are protected from prevailing winds by surrounding vegetation (Sabine 1981, Steenhof 1976).
Individual roost trees are larger than trees in adjacent stands and have open canopies (Stalmaster and Newman
1979, Hansen et al. 1980, Anthony et al. 1982, Keister and Anthony 1983, Dargan 1991).

On the Forest, wintering eagles occupy most habitat types and elevations, but are most frequently seen within
ponderosa pine and pinyon-juniper habitats, often near water. They roost at night in small to moderate-sized
groups (typically 2-48) in clumps of large trees in protected locations (Grubb and Kennedy 1982, Dargan 1991).
These roosting areas are ponderosa pine stands that are variable in size (less than an acre to 43 acres), are on north
or northeast-facing slopes, and are close to daytime foraging areas (Dargan 1991). On the CNF, there are currently
38 eagle roosts that have been spatially identified in GIS; none of which occur near the project area boundary. In
Fossil CRMP corridor, communal roosting may potentially occur where ponderosa pine forests are present,
especially where suitable conditions such as steep slopes, wind protection, open canopy, and larger trees occur.
Grubb and Kennedy (1982) document Fossil Springs (Yavapai County) as an area where there was either historic
or reported use. Due to the presence of large trees protected from the wind by adjacent slopes along portions of
the creek, potential roosting habitat occurs along Fossil Creek.

American Peregrine Falcon

The peregrine falcon was removed from the Federal List of Endangered and Threatened Wildlife in August 1999
(USDI 1999a) and is now a Forest Service Sensitive species. The essential habitat for the peregrine falcon
includes rock cliffs for nesting and a large foraging area. Suitable nesting sites occur on rock cliffs with a mean
height of 200 to 300 feet. The subspecies anatum breeds on isolated cliffs and is a permanent resident on the
Tonto and Coconino National Forests. Peregrines prey mainly on birds found in wetlands, riparian areas and
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meadows within a 10 to 20 mile radius from the nest site. They also prey on doves, pigeons and passerines. The
peregrine breeding season is from March 1 to August 31.

Surveys and Habitat in the Analysis Area

Suitable nesting habitat occurs in the project area where cliff faces greater than 200 feet in elevation occur. AGFD
conducted habitat suitability surveys along the 708 road. AGFD biologists did not consider the cliffs along Fossil
Creek from one mile below Fossil Springs to Stehr Lake as suitable nesting habitat. Surveys were not conducted
below Stehr Lake yet cliffs in excess of 200 feet do occur there and along other sections of Fossil Creek. Since the
peregrine’s recovery, peregrine nests are being discovered in habitat previously thought to be less than suitable.
Therefore, it is now believed that peregrine falcons could occur throughout most of Fossil Creek. Environet
biologists identified and mapped 7,230 acres of potential nesting habitat along Fossil Creek (figure 3-34).
Additionally, peregrine falcons may forage all along Fossil Creek where prey species such as swallows, swifts,
and waterfowl may occur. In addition peregrine falcons may use the seasonal or semi-permanent wetlands or
stock tanks as foraging areas in the surrounding uplands.

ENVIRONET
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HYDROELECTRIC PLANTS POTENTIAL
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Figure 3-34. Suitable peregrine falcon nesting habitat along Fossil Creek
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There are no known Peregrine falcon eyries within the Fossil CRMP corridor, however there have been reports of
adults with young by biologists during black-hawk and cuckoo surveys. In addition, a pair of peregrines were seen
flying into a crevice on a cliff face at Fossil Springs in March of 2014. There was no sign of whitewash during a
follow-up investigation in 2015 but that occurred in October, well after the breeding season. It’s possible that
whitewash was present but not visible. The nearest known eyries are Nash Point, 1.3 miles east Fossil CRMP
corridor, Calf Pen 3.1 miles east, and East Verde 1.2 miles southeast of the corridor. Table 3-35 displays the
known reproductive history for these three eyries during years surveyed and figure 3-35 shows the eyries in
relation to the corridor. A management buffer of 900 meters is used for mapping but does not include special
management requirements.

Table 3-35. Reproductive summary for peregrine falcons nearest the planning area

Eyrie Name 89 90 91 92 93 94 95 96 04 05 06
Calf Pen NI (0] 0] 2F (0] (0] NI NI NI (0] O, 1F
Nash Point 1F 2F o] 1F F 2Y o] o] (@) (@) o]
NI = No information F = # Young fledged
O = Occupied Y =# Young in nest

Figure 3-35. Peregrine falcon eyries near Fossil Creek WSR Corridor

Northern Goshawk

The principle forest types occupied by the goshawk in the Southwest are ponderosa pine, mixed conifer, and
spruce-fir. The goshawk is a forest habitat generalist that uses a wide variety of forest stages. The goshawk preys
on large to medium sized birds and mammals which it captures on the ground. It prefers stands of intermediate
canopy cover for nesting, while more open areas are used for foraging.

Research indicates that goshawks may use pinyon-juniper woodlands for foraging in the winter. Radio
telemetered goshawks on the Coconino National Forest began using the ponderosa pine-juniper woodlands
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transition zone toward the end of the breeding season. Some radio-telemetered goshawks moved into the juniper
woodland for most of the winter (Hall pers. comm.). One nest site in pinyon-juniper woodland has been reported
from the Kaibab National Forest. There are no known nests in pinyon-juniper woodlands on the Coconino
National Forest.

The nearest Post Fledgling Area (PFA) is located seven miles northeast of the analysis area. However, there is
some potential for nesting within the corridor in the 4 acres of ponderosa pine. In addition, birds may use 4,275
acres of pinyon-juniper woodland during the winter. There have been no reports by agency biologists or citizen
science participants of northern goshawk in the corridor.

Figure 3-36. Northern goshawk PFAs near the Fossil Creek WSR Corridor

166



Final Environmental Impact Statement ~ Fossil Creek Wild and Scenic River

Amphibians

Lowland Leopard Frog

Habitat Requirements:

The lowland leopard frog prefers permanent stream pools, springs, stock tanks, and side channels of major rivers
from almost sea level to 8,200 feet in elevation but more commonly under 6,400 feet. Leopard frogs are seldom
found in association with bullfrogs or crayfish. The main cause for the decline of leopard frogs is attributed to the
introduction of predacious non-native organisms including fish, crayfish, and bullfrogs, following by
damming/water diversion and disease.

In Arizona, the lowland leopard frog is now only below the Mogollon Rim in central and southeastern Arizona
with almost 60% of populations occur in central Arizona below the Mogollon Rim (AZGFD, HDMS 200X).

Surveys in the Analysis Area:

Arizona Game and Fish Department, Environet, and the Forest Service have conducted surveys for the lowland
leopard frog in Fossil Springs, Fossil Creek, and nearby stock tanks. All life stages of leopard frogs have been
observed in high to moderate abundance from Fossil Springs area down to above the waterfall and in low
abundance from the waterfall downstream to above the waterfall trailhead. Based on all known surveys of
lowland leopard frogs conducted throughout the Coconino National Forest, Fossil Creek supports the only viable
population of lowland leopard frogs on the Coconino National Forest and is a significant population for the Tonto
National Forest.

Prior to restoration of flows and the restoration of the native fishery, very few leopard frogs were found below the
Fossil Springs dam. Historically, lowland leopard frogs were found near the 708 bridge over Fossil Creek in 1950
but not in 1985, 1990, 1992, or 1995. A survey in 1998 by Environet did not turn up any leopard frogs from the
bridge to the Irving Power Plant and further upstream to approximately 3,840 feet.

Desired Condition:

Specifically for lowland leopard frog, the desired condition is that lowland leopard frogs are well established from
Fossil Springs downstream to the waterfall and occur in lower numbers below the waterfall down to Irving and
possibly even the permanent fish barrier in the Mazatzal Wilderness. Non-native fish and crayfish below the
permanent fish barrier would preclude lowland populations from persisting. Withstanding flooding, introduction
of non-native species, or disease, frog numbers should climb into the hundreds for each reach down to Irving.

Baseline Condition:

Post full-flow frog surveys from 2005 through 2009, conducted by USFS biologists, show that leopard frogs
responded well to more flows, complex habitats created by travertine formations, and lack of non-native fish.
Between restoration of full flows in 2005 and dam-lowering activities in 2009, lowland leopard frogs had
recolonized Fossil Creek below the dam and reached viable population levels.

Existing Condition:

After APS lowering of the historic Fossil Springs dam in December of 2008, the new channel height above the
lowered dam was very unstable with raw exposed banks and no vegetation to hold soil in place. Exacerbating this
condition were several large flood events in 2009 and 2010 that further scoured the banks and channels and blew
out established frog habitat below the dam. As a result frog monitoring showed much lower population levels.
Combined with this was an increase in recreation at Fossil Springs and down by the waterfall. Surveyed areas
after the flood of 2009 showed much reduced frog densities. However, limited surveys in 2010, 2011 and 2012
showed frog numbers were increasing as the population recovered from the floods. Surveys in 2017 showed that
lowland leopard frogs were persisting and abundant in the Fossil Springs area but were not present in middle
Fossil Creek below the waterfall trailhead.

As of 2017, lowland leopard frogs are known to persist in viable numbers from above the springs all the way
downstream below the waterfall, but not as far downstream as the Waterfall Trailhead (See Map X). Frog densities
are highest from the Fossil Springs downstream to just upstream of the large waterfall. While this reach contains
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the most developed travertine formations and the most complex habitat, suitable habitat exists downstream of
there. Lowlands occur in very low numbers from the waterfall downstream to an area above the waterfall
trailhead. Why lowland leopard frogs have not recolonized to viable numbers from just above the waterfall
downstream is thought to be a limitation of habitat. The habitat below the waterfall has fewer travertine
formations, has more bedrock with swift flows, and in general has less aquatic vegetation than above the
waterfall.

Figures 3-37 through 3-41 summarize survey results for lowland leopard frogs (RAYA) in Fossil Creek.

Figure 3-37. Lowland leopard frog survey results above Fossil Springs Dam
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Figure 3-38. Lowland leopard frog survey results below Fossil Springs Dam
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Figure 3-39. Lowland leopard frog survey results below the sunfish barrier
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Figure 3-40. Lowland leopard frog survey results above the large waterfall
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Figure 3-41. Lowland leopard frog survey results below the large waterfall
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Surveys for leopard frogs below the Waterfall parking area/trailhead (now called Lewis Trailhead) have been
negative (tables 3-36 through 3-40).

Table 3-36. Lowland leopard frog surveys at Irving Power Plant

Year Surveyed

Results

Notes

1994

No RAYA detected

Irving power plant

1995 No RAYA detected Irving power plant
2012 No amphibians detected Irving Falls to just upstream of low water crossing.
2017 No RAYA detected PM survey of pool above low water crossing

Table 3-37. Lowland leopard frog surveys Below Irving

Year Surveyed

Results

Notes

2004

Larvae, may have been HYAR

just below Irving power plant

2006 No RAYA detected just below Irving Power Plant

2007 No RAYA detected below Irving

2008 No RAYA detected above the bridge upstream to Irving

2009 No RAYA detected Above the bridge upstream to Irving

2017 No RAYA detected PM survey of old road crossing area below Irving

Table 3-38. Lowland

leopard frog surveys at Forest Boundary (Bridge)

Year Surveyed

Results

Notes

1950

RAYA detected, no data on #s

1985 No RAYA detected
1990 No RAYA detected
1995 No RAYA detected

Table 3-39. Lowland leopard frog surveys at Reach 3: Bridge Crossing downstream to the Native Fish Barrier

Year Surveyed

Results

Notes

1998

RAYA detected, no data on #s

Bridge downstream to Barrier

2006 No RAYA detected just below the private land
2006 No RAYA detected last vehicle access point along Fossil Creek
2017 No RAYA detected During PM survey at Homestead, Old Corral, and Sally May

Table 3-40. Lowland

leopard frog surveys at Reach 4: Below Native Fish Barrier to Confluence with Verde

Year Surveyed

Results

Notes

1998

No RAYA detected

Barrier to confluence

2006

No RAYA detected

just below the native fish barrier

2011

No RAYA detected

Surveyed area where Deadman Mesa trail comes down to Fossil.
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Figure 3-42. Distribution and abundance of lowland leopard frogs in Fossil Creek

Arizona Toad

The Arizona toad occurs in rocky streams, canyons, and floodplains between 2,000 and 6,000 feet. They breed in
the early spring along gently flowing waters with rocky or sandy substrate. They select pools or slow water where
tree canopy is relatively open. Eggs are laid in stringers on the bottom; clutches range from about 3,150-4,280
eggs. Eggs hatch in 3-6 days, and tadpoles typically metamorphose in 1-3 months. Arizona toads feed on a variety
of invertebrates, including snails. They spend their days underground in burrows, loose soil, or under organic
material such as leaf litter.

Habitat in the Analysis Area:

Sullivan (1991) reported Arizona toads from the Verde River just northwest of Childs power plant. Sullivan and
Richardson (1993) reported that Arizona toads could potentially occur along the Verde River from West Clear
Creek to the East Verde confluences. Fossil Creek offers suitable habitat for the Arizona toad. Visual encounter
surveys for lowland leopard frogs have not resulted in the detection of Arizona toad, but this likely due to timing.
Lowland leopard frog surveys have occurred in the summer and fall months, whereas toad surveys need to occur
in very early spring when breeding toads are found along perennial stream courses. In March and April of 2017,
surveys for Arizona toad were conducted once a week for six weeks by listening at pools for calling toads after
dark. Call points were located at the Waterfall trailhead, Irving, Tonto Bench, Bridge, Homestead, Sally May,
Purple Mountain, and Mazatzal. On the same dates, surveyors listened at call points on the Verde River down at
Childs near the 1991 report. No Arizona toads were detected.

Mammals

Western Red Bat

Habitat in the Analysis Area
In Arizona, the western red bat is thought to be a summer resident only. It occurs statewide, except in desert areas,
but primarily along riparian corridors among oaks, sycamores, and cottonwoods at elevations between 2,400 and
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7,200 feet. Red bats typically roost in dense clumps of foliage in riparian or other wooded areas. Roost sites are
shaded above and tend to be open below, permitting the bats to drop into flight. Red bats feed mainly on flying
insects. The chief threats to the red bat in Arizona are its apparently low numbers and the loss of riparian and
other broad-leafed deciduous forests and woodlands. Habitat for the red bat occurs at along Fossil Creek and
upland springs that support deciduous riparian tree species. Red bats have been radio tracked and found roosting
in Gambel oak trees on the Forest, so potential exists for red bats to roost in Gambel oak trees within the corridor.
Red bats emerge from their roosts several hours after dusk to forage on a variety of flying insects. Wintering
behavior of this migratory bat is unknown, but other species of tree roosting bats over-winter in leaf litter.

Surveys in the Analysis Area

Until 2011, limited bat surveys were conducted in Fossil Creek and there was no record of red bat detection from
those efforts. In 2011, a multi-agency effort resulted in hundreds of mist net hours with additional efforts in 2013.
Two western red bats were mist netted in the middle portion of Fossil Creek. None were captured in the Fossil
Springs area or the earthen tanks in the uplands above the rim.

Allen’s Lappet-browed Bat

Habitat in the Analysis Area

Although known to occur over a wide range of elevations and vegetation types, the Allen’s lappet-browed bat is
found primarily in ponderosa pine forests where they roost underneath exfoliating bark on standing ponderosa
pine snags. On the Coconino, Allen’s lappet-browed bats have been detected in pinyon juniper woodlands. While
14,888 acres of ponderosa pine forests occur in the analysis area, hone occur in the project area. A total of 43,089
acres of pinyon juniper vegetation (all types combined) occur in the analysis area while 5,253 acres occurs in the
project area.

Surveys in the Analysis Area

Until 2011, limited bat surveys were conducted in Fossil Creek and there was no record of Allen’s lappet-browed
bat detection from those efforts. Bat surveys in 2011 and 2013 resulted in mist netting one Allen’s lappet-browed
bat in the drainage upstream of Fossil Springs (riparian with uplands of primarily pinyon juniper with some
chaparral), but not in the uplands above the rim nor the middle section of Fossil Creek.

Pale Townsend’s Big-eared Bat

Habitat in the Analysis Area

The distribution of this wide-ranging bat tends to be geomorphically determined, and is strongly correlated with
the availability of caves or cave-like roosting habitat e.g. mines and other man-made structures including cliff
dwellings and abandoned shacks. In the Fossil area, possible roosting habitat occurs in caves, in various bat-gated
APS flume tunnels, cliff dwellings near Fossil Springs, and abandoned buildings.

Townsend’s big-eared bats hang from open ceilings of mines and caves during the day. They do not use cracks or
crevices, and may use open abandoned buildings as a night roost. In Arizona, they hibernate during the winter in
cold caves, lava tubes, and mines mostly in uplands and mountains from the vicinity of the Grand Canyon to the
southeastern part of the state, south of the Mogollon Rim. The presence of suitable shelters seems to be one of the
important limiting factors for this species. Townsend’s big-eared bats have been mist netted on several occasions
along Fossil Creek. Roost inspections of various sites (caves, bridges, and tunnels) have detected use by bats, but
it is unknown if Townsend’s big-eared bats used these roost. Additional suitable roost sites are unsurveyed.

Surveys in the Analysis Area

Bat surveys on the Tonto National Forest in 1993 and 1994 did not result in the detection of Townsend’s big eared
bats in Fossil near Flume Trailhead (which back then was the current Waterfall/Lewis trailhead) and at a tank on
Hardscrabble Mesa in pinyon-juniper woodland.

In 2010, mist netting in May and June at three locations around Fossil Springs also did not result in the detection
of Townsend’s big-eared bats. Also, in 2010, potential Townsend’s roosts were inspected. While bats were not
observed, one cave had staining and guano, two caves did not have bat sign (but for one cave, the presence of an
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active bee hive may have been the reason for a lack of bats). One set of caves were not seen until after hiking
down; roost inspections there are needed. In addition a fissure (a wide near vertical crack) was inspected at the
entrance; no bat sign was detected.

In 2011, a multi-agency effort resulted in hundreds of mist net hours. Additional surveys were conducted in 2013.
One Townsend’s big-eared bat was mist netted in the drainage upstream of Fossil Springs, but not in the uplands
above the rim nor the middle section of Fossil Creek.

On June 29, 2016, Forest Service inspected bridges along FR 708 and FR 502 within the Fossil corridor. While no
bats were observed and use was not significant, there was evidence that the Boulder and Sally May bridges are
being used at least as night roosts. Sally May bridge had a tiny amount of staining indicating light night use.

In 2017, volunteers mapped and scouted out the seven flume tunnels that were closed during the decommissioning
phase. Nine of the tunnel entrances/exits were gated before closing the tunnels to the public. Five tunnels
entrances/exits were buried and/or sealed and there was no obvious entrance or exit to these tunnels. Exit counts
were conducted at a total of seven gated sites in 2017. While none of the tunnels supported large roosts, bats were
using four of the seven gated sites; bats were not detected at three sites. Exit counts are still needed at Tunnel 3
entrance and exit.

Spotted Bat

Habitat in the Analysis Area

Roost site characteristics are poorly known for this species, but limited observations suggest that spotted bats
roost singly in crevices, with rocky cliffs and surface water characteristic of localities where they occur. Its diet
consists of moths, June bugs, and grasshoppers as well as other insects.

Spotted bats are rarely and unpredictably encountered in various habitats in scattered localities and elevations
throughout Arizona, but especially in the extreme northwestern corner. It has been found from low desert areas in
southwestern Arizona to high desert and riparian habitat in the northwestern part of the state. It has also been
found in conifer forests in northern Arizona and other western states. Since this bat occurs in a variety of
vegetation types where suitable rocky cliffs occur, the majority of the corridor, especially, Calf Pen and Sand
Rock Canyons, Fossil Creek between the Fossil Springs and Irving powerplant, and the narrows, would provide
suitable roosting conditions for this bat.

Surveys in the Analysis Area
No spotted bats have been detected during bat inventory efforts in Fossil Creek.

Shnails

Fossil Springsnail

Fossil springsnails are found only in the headsprings and upper sections of perennial free-flowing springs and
seepages feeding Fossil Creek in Yavapai and Gila counties. Springsnails of the genus Pyrgulopsis typically occur
in moderate currents on rock or aquatic macrophytes. They occurs in rheocrene springs (water forced directly out
of the ground under pressure and forming a stream) on firm sediment (from pebble up to cobble sized substrate).
They prefer shallower areas of spring and usually occur closer to the spring source where their requirements for
stable water chemistry and flow is provided. Springsnails occur under water and adhere to submerged substrate,
aquatic and emergent vegetation and organic litter (leaves, woody material) upon which they graze and lay eggs.
Because springsnails have only a partial operculum, they cannot withstand any desiccation, and occur only in
water that is perennially flowing. Other characteristics of suitable habitat include unpolluted water, spring orifices
and channels free of embedded substrate, the presence of aquatic vegetation, algae and leaf litter from overstory
tree canopy, and sufficient sunlight.

Threats include: activities that result in the loss or degradation of habitat from activities such as wildfires and
suppression activities, livestock grazing, recreation, manipulation of springheads; predation from non-native
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predators such as crayfish and bullfrogs; loss of water or increased water temperatures due to climate change,
drought, and/or groundwater depletion; and contamination from soap, sunblock, and herbicides. In addition to
crushing individual snails, these activities alter or destroy the structural and biological needs for this species in
ways that: reduce water quality (from sediment, ash, and contaminants); increase sedimentation and
embeddedness of substrate which reduces places for adhering and egg laying; disturb vegetation and substrate;
introduce chemicals such as retardant, soap, bug spray and sunblock; and reduce flows.

Habitat and Populations in the Analysis Area

Some surveys for springsnails have occurred in the Fossil Creek watershed, however numerous seeps and springs
have not yet been inventoried. Many seeps and springs are inaccessible due to extremely steep terrain or the
spring orifices being tucked back in narrow spaces in travertine formations (such as at the hanging gardens). In a
mapping effort to highlight potential springsnail habitat, the light filters in aerial photographs were adjusted to
accentuate deciduous vegetation. This resulted in the identification of potential seeps that may have enough
above-ground water to support springsnails. Of those mapped, 11 have not yet been visited due to inaccessible
terrain. These maps have not been updated to reflect recent survey results, so are not included in this report.

Between the 1970s and 1990, Landye and Hershler conducted various surveys and documented seven populations
of springsnails in the Fossil corridor; in two springs above the historic Fossil Springs dam, one spring uphill of the
Flume trail, and four springs on the southern side of Fossil Creek along FR 708.

Northern Arizona University conducted surveys in 2005 and 2009 around Fossil Springs, Irving power plant, and
Below Sally May Wash. They documented springsnails in six out of nine surveyed sites in the Fossil corridor
(Marks et al 2009). However, two of these sites were listed as non-reproducing sites.

Surveys by FWS in 2012 and 2013 monitored five known sites (Fossil Springs and four along FR 708). They
documented that springsnails continue to exist in four springs (they were unable to relocate the occupied Fossil
Springs site) and that population counts at one site had declined.

In 2005 and 2013, AZ Game and Fish (AZGFD) monitored existing populations. In 2017, the AZGFD with the
Forest Service monitored existing populations (noting an increase at two sites where counts in previous years
were low and of concern) and documented an additional population of springsnails near the Waterfall trail.

In the fall of 2017, Forest Service biologists conducted surveys for springsnails in five locations in the Fossil
Springs area; none were detected, including at a spring that previously was known to support springsnails.

During various efforts, there has been difficulty in relocating occupied sites from surveys by previous surveyors.
This was likely due to differences in GPS datums or error of GPS waypoints or even possibly that springsnail
populations may have disappeared from some sites. As a result, it is difficult to make an actual crosswalk count of
occupied and unoccupied sites amongst the various efforts.

In total, there are as many as 11 known occupied sites, at least 8 unoccupied sites, and at least 11 unsurveyed sites
that have potential to support springsnails.

During CRMP interim management years from 2011 on, the Forest Service closed camping and decommissioned
a user-created trail that crossed an occupied seep just downhill from the FR 708 and Waterfall Trail, however, it
took several years of effort for the closure to be effective. Also during that time, footbridges were installed over
several channels leading from springs along the Waterfall trail. Those springs, in 2017, were inventoried and
discovered to be occupied by springsnails. The following figures document the recovery in habitat after the
footbridges were in place for several years.
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Figure 3-43. Denuded springsnail habitat at time footbridges were installed in 2011

Figure 3-44. Springsnail habitat recovery after several years of having footbridges

Other springsnail sites, such as in the Fossil Springs area, are accessible to visitors. One of these springs has had a
user-created trail leading to it from the Fossil Springs trail. There has been some concern over the years that
visitors can crush snails as they walk in occupied habitat to get up to the spring orifice to filter drinking water. At
this and other spring orifices in the area, it was noticed recently that the presence of non-native Himalayan
blackberry (Rubus procerus) has compromised springsnail habitat in the Fossil Springs area through shading and
reduction of vegetative diversity. The blackberry have covered the ground as well as climbed existing trees and
even hang from overstory trees, totally obscuring the spring orifice. This has resulted in an increase in the amount
of shading and has reduced the diversity of plant species in the immediate area around the springsnail site.
Additionally, according to Jeff Sorensen, invertebrate biologists with AZGFD, “the blackberry may degrade the
springsnail habitat by overgrowing open water sections and shading the habitat, which will likely affect algal
growth, and periphyton and diatom abundance which the snails rely on as forage.”
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Plants

There have been numerous surveys over the years and several plant lists are available for the greater Fossil Creek
planning area. Species of plants from older lists (Baker, Phillips, Lutz, Sear, Menasco, Collins, Sayers, Goodwin,
Wong), were entered into an Access Database (Appendix C of the Wildlife and Vegetation Specialist Report).
Approximately 350 species for the greater Fossil Creek area and 187 species from the Fossil Botanical Area were
recorded. More recently Desert Botanical Garden botanists provided a list of additional documented species that
were missing from the Access dbase (Appendix C of the Wildlife and Vegetation Specialist Report). In total there
are approximately 537 plant species known from Fossil Creek.

The sensitive species in table 3-41 below are included in this analysis because either they are known to occur in
the FC WSR corridor or the corridor occurs within their range and contains suitable habitat. Sensitive plant
species known to occur in the Fossil planning area include Cochise sedge and Mt. Dellenbaugh sandwort. There
have been no collections, records or observations of the remaining sensitive species.

Table 3-41. Sensitive plant species in Fossil Creek project area

Habitat and Known
Species Status Habitat in Project Area Occurrence in Project Area
Arizona phlox Forest This plant is a central Arizona endemic. It occurs in | Verified collection from a canyon
(Phlox amabilis) sensitive open, exposed, limestone or basalt rocky slopes 2 mi southwest of project area.
within pinyon-juniper and ponderosa pine-Gambel
oak communities. Plants have been observed in
Coconino, Mohave, Navajo, and Yavapai counties
in elevations from 3500-7500 feet. Has also been
found in Graham and Gila counties.
Cochise sedge Forest This herbaceous perennial grows at about 2,000 to | One record exists for within the
(Carex ultra) sensitive 5,000 feet in elevation on southeast-facing, often project area. See Figure X for
shaded exposures in moist soil near perennially locality information from SEINet.
wet springs and streams. It is typically found in wet
alluvial soil, sand and gravels, associated with
aquatic/riparian woodlands or oak-pinyon
woodlands.
Metcalfe’s tick Forest This plant is broadly distributed but has a limited There are few recent collections
trefoil sensitive occurrence. It is found on rocky slopes and in of this rare plant. The nearest is
(Desmodium canyons within grasslands, pinyon-juniper and oak | 45 miles southwest and a lower
metcalfei) woodlands, and riparian forests between 4,000 elevation than the project habitat.
and 6,000 feet in elevation. This perennial plant is Possibly collected in the project
deciduous. It produces purple pea-shaped flowers | area, but is yet to be positively
from August to October. identified.
Mt. Dellenbaugh | Forest This species is known only from northern and Collected in project area.
Sandwort sensitive north-central Arizona usually between 5,500 and
(Eremogone 9,000 ft elevation. Occurs mainly in oak and pine
aberrans forests but is also found in open pine and pinyon
formerly Arenaria pine woodlands, and among junipers.
aberrans)
Eastwood Forest Only known from central Arizona and is found on Occurs outside of but near the
Alumroot Sensitive moist slopes in ponderosa pine forests and project area.
(Heuchera canyons at elevations between 5,000 and 6,000
eastwoodii) feet in elevation

Botanists and volunteers with the Arizona Rare Plant Task Force and Desert Botanical Garden (DBG) have been
conducting plant inventories within the FC WSR corridor over the last several years. Recent plant collecting trips
by Desert Botanical Garden botanists and volunteers have resulted in the collection of numerous endemic species:
Agave chrysantha, Perityle ciliate, Mentzelia longiloba var. yavapaiensis, and Echinocereus yavapaiensis, and
Galiuim collomiae. Another endemic, Dudleya saxosa ssp. collomiae, has not yet been located but is expected to
occur in the Fossil area. DBG botanists provided a list of other plant species of interest that have been collected in
Fossil Creek; Desmodium metcalfei* (not yet confirmed), Eriogonum microthecum (need to key to subspecies),
Phlox tenuifolia, Salix bonplandiana, Epilobium canum var. latifolium, and Epipactis gigantea. It is important to
note that despite major inventory and collecting efforts by DBG botanists in recent years, plant surveys are still
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limited spatially (there are many areas with difficult access) and temporally (repeat entries across growing seasons
are necessary for complete plant inventory) and there are likely numerous other species of interest that have yet to
be documented in FC WSR corridor as well as additional locations of special status plant species already
documented.

Professional input from DBG botanists (Ward and Hodgson, 2016) include the following points:
o Riparian areas in Arizona and the Southwest are rare.

o Fossil Creek sits between two predicted Arizona endemic hot spots, namely Verde Valley and base of
Mogollon Rim.

e The riparian area associated with Fossil Creek is arguably unique.
e The Botanical Area has a high richness of species diversity.

e Even though no listed plant species and only a few sensitive species occur in the FC WSR corridor, the
riparian plant community should be viewed in a more inclusive and holistic manner.

o Despite recent surveys, there is a lack of knowledge and understanding of the complexity of plant species
and role they play in ecosystems.

e There is concern that lack of such knowledge may result in insufficient management proposals.
e Future needs include:

0 Increased collaboration, with potential for funding, between agency staff and botanists much
experienced in Arizona/Southwest floristics, rare and invasive plants (including the Arizona Rare
Plant Task Force) and plant systematics is encouraged.

o0 Continued collaboration will result in a better understanding of plants and their role in the
ecology of Fossil Creek.

o0 Desert Botanical Garden staff, working with citizen scientists, continue to better document the
flora of this region; population status of the more rare species, including possible new, previously
unknown cryptic species may emerge.

In summary, there is a high diversity of plant species in the project area. This is supported by the known presence
of four Forest Service Sensitive species, five endemic species, six other species of interest, and potential presence
of a handful of other species. Since surveys are still limited spatially and temporally limited, there are likely
additional locations of special status plant species already documented. Of what is known, only one sensitive
species, Mt. Dellenbaugh Sandwort, occurs in close proximity to where moderate to high levels of human use
occur.

Other Special Status Species

Golden and bald eagles are protected under the Bald and Golden Eagle Protection Act (Eagle Act). Existing
condition for the golden eagle follows. Refer to the Sensitive Species section above, for existing condition for
bald eagle.

Golden Eagle

Habitat requirements

Golden eagles are found nesting in a wide variety of habitats from arid desert scrub to open conifer forests. No
matter what habitat they choose in the state, topography features include tall cliffs or canyon in which to construct
a nest and nearby large open areas to forage for prey (AGFD 2005). Most golden eagles nesting in Arizona are
primarily residents, remaining within or near their home range throughout the year. In Arizona, cliff ledges are the
most common nesting substrate used by golden eagles, but they will also use tall trees (esp. ponderosa pine),
junipers, rock outcrops, and in rare cases, transmission towers (Glinski et.al. 1998 in AGDF 2005). Golden eagles
often nest in areas of high rabbit populations. Golden eagles are well known for subduing large prey; however
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most of their diet consists of ground squirrels, rabbits, and prairie dogs. Abundant prey in the form of rabbits and
ground squirrels occur throughout most of the Fossil CRMP corridor.

Habitat in the Analysis Area

Golden eagles may occur in all biotic communities as long as tall cliffs or canyons are present, prey (primarily
rabbits) is abundant and there are relatively low levels of human activity. Habitat meeting these requirements
occurs in the project area, particularly the upper portion just below Sandrock and Calf Pen Canyons and the lower
portion of Fossil by the “Narrows”.

Surveys in the Analysis Area

Prior to 2011, information on golden eagles was limited in Arizona (McCarty et. al 2015). AGFD has been
conducting surveys annually since 2011. Based on the AGFD monitoring effort, there are currently no known,
active breeding areas in the project area. However, there are two areas where golden eagles were observed and or
nesting suspected and one active nest outside of the project area, but within the cumulative effects analysis area
(personal communication, Tuk Jacobson - email 7/28/17):

e A 1999 report of a pair of golden eagles near Irving powerplant was reported to AZGFD. The pair was
seen perched and flying together. Although AZGFD searched the area in 2014, no nests were found.
AZGFD considers this sighting a species observation. There is high recreational use in this area.

e The second area is called Fossil Pocket (Boulder Canyon), where a large-sized nest was discovered in
2012. However, since no eagles were observed, AZGFD considers this to be a possible nesting location,
but unconfirmed. This site is located in Boulder Canyon over 2 miles north of the project area and far
from any recreational activities.

e The last site, Deadman Mesa is a single cliff nest that was discovered during the 2005 bald eagle surveys.
The first time the nest was observed to be active (eggs laid) was in 2012. However the nest failed in 2012
and again in 2015. The nest is ~0.4 miles south of the Fossil Creek project area on the Fossil-facing cliffs
associated with Deadman Mesa and far from recreational activities. Refer to figure 3-45 for these three
locations.

Figure 3-45. Golden eagle observations in the Fossil Creek area
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Management Indicator Species

There are numerous MIS identified as indicators for habitats on the Tonto National Forest. To align with the 2012
Planning Rule, in June 2019 the Coconino NF approved an administrative change to its Forest Plan making the
transition from management indicator species (MIS) to focal species. As a result, MIS are no longer analyzed for
the Coconino NF. Macroinvertebrates are being addressed in the Fisheries Specialist’s Report and will not be
addressed further in this report. This report tiers to and summarizes forestwide habitat and population trends from
each Forest’s MIS status reports. The MIS analysis, as required, is broken out by forest.

Tonto National Forest MIS

The full list of MIS on the Tonto National Forest can be found in the Wildlife and Vegetation specialist report.
Pygmy nuthatch, violet-green swallow, western bluebird, hairy woodpecker, northern goshawk, and Abert squirrel
are management indicators for vegetation types that do not occur in more than two percent of the project area
(mixed conifer and ponderosa pine forests) and therefore are excluded from this analysis when those two habitats
are the only habitats for which they are indicators.

The main habitat types observed in the Fossil Creek corridor include pinyon-juniper woodlands, grasslands,
chaparral, desert scrub, and low elevation riparian. The corresponding ERU codes include: MSDS-SOS, SDG,
PJO, JUG, MEW, PJC, and JJG. While a few acres of mixed conifer and ponderosa pine forest occur within the
project area, the area where these two habitat types are found occur in the uplands, well away from any existing or
proposed infrastructure and away from areas where recreation occurs.

Habitat features for Tonto National Forest MIS species in Table 3-42 occur within the Fossil CRMP corridor on
the Tonto National Forest, so those species will be analyzed in this document. Refer to Table 3-42 for habitat
trends for The Tonto National Forest as well as acres of indicator habitat within the project area.

Table 3-42. Tonto MIS analyzed within Fossil CRMP project area

Departure from Acres of MIS Habitat in | Acres of MIS
Species Indicator Habitat Reference Condition Project Area Habitat on Forest
¢ PJO e Low e 2086 e 54,352
¢ JUG e Moderate e 610 e 415,546
e MEW e Moderate e 0 e 93,157
Elk e PJC* e High o0 ¢ 398,154
e PJ Grass e Moderate o0 e 74,240
¢ PPE e High o0 e 205,729
e PPF e High o0 ¢ 37,878
e MCD e Moderate o0 e 58,829
¢ PJO e Low e 2086 e 54,352
¢ JUG e Moderate e 610 e 415,546
e MEW e Moderate o0 e 93,157
Turkey * PJC* * High e0 ¢ 398,154
e PT GRASS e Moderate e 0 e 74,240
e PPE e High o0 e 205,729
o PPF e High o0 ¢ 37,878
e MCD e Moderate o0 e 58,829
e SDG e High e 142 e 340,983
¢ PJO e Low e 2086 e 54,352
éﬁ/@;{‘gﬁgﬁe‘j . JUG « Moderate . 610 « 415,546
e PJC* e Moderate o0 e 398,154
e PJG e Moderate e (0 e 74,240
e |C e Low o0 ¢ 340,983
Gray Vireo ¢ PJO e Low e 2086 e 54,352
e MEW e Moderate e 0 e 415,546
e PJIC e Moderate o0 e 398,154
Townsend’s e PJO e Low e 2086 e 54,352
Solitaire e PJC* e Moderate e 0 ¢ 398,154
Juniper e PJO o Low * 2086 e 54,352
Titmouse o« MEW e Moderate o0 e 93,157
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Departure from Acres of MIS Habitat in | Acres of MIS
Species Indicator Habitat Reference Condition Project Area Habitat on Forest
e PJC* e Moderate o0 e 398,154
¢ PPE e High o0 e 205,729
e PJO e Low * 2086 e 54,352
Northern e MEW e Moderate o0 e 93,157
Flicker e PJC* e Moderate 0 e 398,154
o PPE e High o0 e 205,729
o MSDS (SOS) e Moderate o0 e 113,557
Spotted o IC e Low o0 e 290,771
Towhee e PJO e Low e 2086 e 54,352
e MEW e Moderate e 0 e 93,157
e PJC e Moderate o0 ¢ 398,154
Black- elC e Low o0 ® 290,771
chinned « PICH e Moderate o 0* ¢ 398,154
Sparrow
Savannah ¢ SDG e High e 142 ¢ 340,983
Sparrow ¢ JUG e Moderate ¢ 610 e 415,546
e PIG e Moderate o0 e 74,240
e SDG e High ° 142 e 340,983
Horned Lark ¢ JUG e Moderate ¢ 610 ® 415,546
e PIG e Moderate o0 e 74,240
e SDS e Low 0] e 21,095
e MSDS (CB) o Low o0 e 54,423
Black- e MSDS (SOS) e Moderate o0 e 113,557
throated e MSDS (SP) o Low o0 ¢ 602,209
Sparrow o IC o Low o0 e 290,771
e SDG e High o0 ¢ 340,983
¢ JUG e Moderate ¢ 610 e 415,546
* PJG e Moderate o0 o 74,240
e SDS e Low 0] e 21,095
e MSDS (CB) o Low o0 e 54,423
e MSDS (SOS) e Moderate o0 e 113,557
Canyon e MSDS (SP) e Low o0 ¢ 602,209
Towhee o IC o Low o0 ® 290,771
¢ SDG e High e 142 ¢ 340,983
e PJO e Moderate * 2086 e 54,352
¢ JUG e Moderate ¢ 610 e 415,546
e PIG e Moderate o0 e 74,240
Bald Eagle e Riparian o Data not available 175 e 35,022
Bell's Vireo o Low elevation Riparian o Data not available o175 e 35,022
?;?arg:: o Low elevation Riparian e Data not available e 175 e 35,022
g?ig(ljeed e Low elevation Riparian e Data not available e 175 ¢ 35,022
\TV?)I:)):jpecker o High elevation riparian o Data not available 175 e 35,022
égﬁﬁ?{: Gray * High elevation riparian o Data not available 175 e 35,022
Y/\:?‘ergllng ¢ High elevation riparian e Data not available e 175 ¢ 35,022
wiztdeg]ewee * High elevation riparian o Data not available 175 e 35,022
CB:E.TEI‘?QWK o Riparian streamside e Data not available e 175 e 35,022

*Even though the query for vegetation types shows no acres for PJC in the project area or analysis area, this habitat type is
present but it is included in other P/J veg types. So, black-chinned sparrow is included in this analysis and the acres for other
P/J types are used as a proxy for PJC.

Legend to ERU Codes:

SDS = Sonora-Mojave Creosote-Bursage Desert Scrub
MSDS = Mohave Sonoran Desert Scrub

MSDS(CB) = Sonora-Mohave Mixed Salt Desert Scrub

PJO = Pinyon-juniper Woodland
JUG = Juniper Grass
MEW = Madrean Encinal Woodland
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MSDS(SOS) — Sonoran Mid-Elevation Desert Scrub
MSDS(SP) = Sonoran Paloverde-Mixed Cactus Desert Scrub
IC = Interior Chapatrral

SDG = Semi-Desert Grassland

PJC = Pinyon-juniper Evergreen Shrub

PJC = Pinyon-juniper Evergreen Shrub
PJG = Pinyon-juniper Grass

PPE = Ponderosa Pine — Evergreen Oak
PPF = Ponderosa Pine Forest

MCD = Mixed Conifer — Frequent Fire.

Migratory Birds

Three sources were used to identify priority species: (1) Partners in Flight Landbird Conservation Plan
(Rosenberg et al. 2016), (2) Birds of Conservation Concern 2008 (U.S. Fish and Wildlife Service 2008), and (3)
Arizona’s State Wildlife Action Plan: 2012-2022 (Arizona Game and Fish Department 2012). Using these
sources, a list of migratory birds that occur on the Forests was developed. In the Partners in Flight plan (PIF Plan),
birds listed for the Intermountain West and Sonoran Joint Ventures were evaluated. Birds listed in Bird
Conservation Regions (BCR) 16 and 34 were evaluated from the Birds of Conservation Concern (BCC 2008)
plan, as were Tier 1a and 1b Species of Greatest Conservation Need (SGCN) from the Arizona State Wildlife
Action Plan (SWAP).

From those lists, 31 priority bird species were identified. Of those, 25 breed on the Forests and the other six
species (Cassin’s finch, chestnut-collared longspur, grasshopper sparrow, savannah sparrow, ferruginous hawk,
and lark bunting) are present in the winter. Federally-listed and Forest Service Sensitive species were not
included, as projects evaluate effects under the ESA and as Sensitive species. Eagles are addressed in the Bald and
Golden Eagle Act section.

Atotal of 13 species are excluded from further analysis because their preferred habitat type is either high
elevation riparian which does not occur in the project area or is ponderosa pine and/or mixed conifer which only
occurs within less than two percent of the project area and in relatively inaccessible areas where no infrastructure
is proposed and recreation activities will be very infrequent. These birds include band-tailed pigeon, Brewer’s
blackbird, Cassin’s finch, evening grosbeak, flammulated owl, Grace’s warbler, Lewis’s woodpecker,
McGillivray’s warbler, Mexican whip-poor-will, olive warbler, olive-sided flycatcher, and red-faced warbler.
Within the project area, only 19 of the 31 priority bird species occur or have potential to occur (table 3-43).

Table 3-43. Neotropical migratory birds known to or may occur within the project area

Occurrence Primary Ecological
Common Name | Type Nest Type Response Units Notes

Known to .
Bell's Vireo breed in shrub, tree (é:)t;or;vxo'ggn\algltllow Nests in shrubs and trees at 1.5-10.8 ft.

FWSRC P
Bendire's Possible Local nester N. of Mogollon Rim; some
Thrasher breedin shrub, tree Semi-desert Grassland potential on Forest. ABBA, ebird. Nests

9 in shrubs and trees at 1.9-9.8 ft.
Black-chinned Known to Probable breeder on the Forest below
Sparrow breed in shrub Interior Chaparral Mogollon Rim (ABBA). Nest height 1.2-
P FWSRC 6.8 ft.
Black-throated Known to Pinyon Juniper In P-J on the Forest (ABBA). Nests in
Grav Warbler breed in tree Woodland, Pinyon oaks and junipers 1.6-16.1 ft, which is
y FWSRC Juniper Evergreen Shrub | lower than reported elsewhere in AZ

Chestnut- Occasional; more often adjacent (e.qg.

Possible . Babbit Tank Buffalo Ranch road). Ebird
collared R n/a Semidesert Grassland ; .

wintering winter detections at Mormon Lake and
Longspur

Doney Park.
Montane Willow Riparian

Known to Forest, Mixed Broadleaf
Common Black- . o
Hawk breed in tree Riparian Fores.t,

FWSRC Cottonwood Willow

Riparian Forest
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Occurrence Primary Ecological
Common Name | Type Nest Type Response Units Notes
Likely Ponderosa Pine
Common breeding, but round (including P-O)Pinyon
Nighthawk no night 9 Juniper Woodland, Great
surveys Basin Grassland
Historical from Oak Creek and BBA
Possible Cottonwood Willow atlas detection there. Several eBird
Elf Owl migration and tree S detections in April and May. Nest
: Riparian Forest o .
breeding cavities in saguaro, mesquite,
cottonwood, willow, sycamore 10-59 ft
In migration and breed off the Forest,
Ferruginous Possible ” but nearby. Spends at least early part of
Hawk migration n/a Grasslands (all 3?) the winter on the Forest (Bald Eagle
Midwinter Survey results).
cavities in
Gambel's oak,
Flammulated Possible ppnderosa . Probable breeder (ABBA); confirmed
; pine, aspen, Ponderosa Pine
Oowl breeding breeder Forest survey records.
AZ cypress, AZ
sycamore,
usually 10-40 ft
Possible usually in
Grace's Warbler breedin ponderosa Ponderosa Pine
9 pine 25-40 ft
Known to usually Pinyon Juniper
Gray Vireo breed in junipers from Woodland, Pinyon
FWSRC 3-17 ft Juniper Evergreen Shrub
. P(.)SS'b.le Semidesert Grassland, Many eBird sightings; mostly scattered
Lark Bunting migration and n/a "
. - Desert Communities throughout Verde Valley.
wintering
Known to )
Lucy's Warbler | breedin tree giot;?ir;vr\:o;g"\elzlllow Nest cavities from 2-36 ft.
FWSRC P
ABBA - desert washes, desertscrub.
Known to .
. . . Nests in desert trees such as
Phainopepla breed in tree Desert Communities . .
paloverde, mesquite, acacia, oaks from
FWSRC
3-33 ft.
Savannah Possible . Winter and migration detections
R n/a open habitats
Sparrow wintering scattered throughout forest
K Many habitat types; shrub or oak
S nown to ;
Virginia's . understory is key. Nests on the ground
breed in ground, shrub many ;
Warbler under grass clumps or in woody shrubs,
FWSRC
often on slopes.
Observed in Cottonwood Willow .
Wood Duck F