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Summary

On March 30, 2009, Congress designated Fossil Creek as a Wild and Scenic River. Fossil Creek, which flows for
17 miles from springs that comprise its headwaters to the Verde River, is located within the administrative
boundaries of the Coconino and Tonto national forests in central Arizona.

The Wild and Scenic Rivers Act of 1968 (Public Law 90-542) requires the agency responsible for administration
of a designated wild and scenic river to develop a comprehensive river management plan (CRMP) that provides
for the protection and enhancement of the river’s water quality, free-flowing condition, and “outstandingly
remarkable values,” collectively referred to as “river values,” for the benefit and enjoyment of present and future
generations. The USDA Forest Service, under the direction of the Secretary of Agriculture, is the agency
responsible for the administration of congressionally designated Wild and Scenic Rivers on the Coconino and
Tonto national forests.

This CRMP for the Fossil Creek Wild and Scenic River supplements the Coconino and Tonto national forests’
land and resource management plans by providing desired conditions, management standards, guidelines,
objectives, and monitoring and adaptive management that will be applied to protect and enhance Fossil Creek’s
river values. The plan also addresses resource protection, development of lands and facilities, user capacities, and
other management practices necessary or desirable to achieve the purposes of the Wild and Scenic River Act
(WSRA, Sec. 3(d)(1)).

The CRMP contains the following chapters:

Chapter 1. River Setting and Planning Process — Describes the river setting, planning process, wild and scenic
river boundary and classifications, and history, and summarizes existing uses and development.

Chapter 2. River Corridor Resources — Describes Fossil Creek’s river values and other components of the river
system.

Chapter 3. Management Direction — Provides desired conditions, standards, guidelines, objectives, and
management approaches that promote protection and enhancement of Fossil Creek’s river values.

Chapter 4. Visitor Use and User Capacity — Describes the current kinds and amounts of use Fossil Creek
receives and the future kinds and amounts of use Fossil Creek can accommodate while protecting river values.

Chapter 5. Management Actions — Describes actions to implement the CRMP.

Chapter 6. Monitoring and Adaptive Management — Outlines a monitoring plan to ensure Fossil Creek’s river
values are protected and adaptive management actions that could be implemented if monitoring indicates adverse
impacts or degradation are at risk of occurring.
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Chapter 1. River Setting and Planning Process

In 2009, the U.S. Congress designated Fossil Creek as a wild and scenic river (WSR) under the Wild and Scenic
Rivers Act (WSRA) of 1968 (Public Law 90-542) through the Omnibus Public Lands Management Act of 2009
(Public Law 111-11). As of late 2019, Fossil Creek was one of 226 rivers across 41 states and Puerto Rico with
such a designation.! The Wild and Scenic Rivers Act states:

“It is hereby declared to be the policy of the United States that certain selected rivers of the Nation which, with their
immediate environments, possess outstandingly remarkable scenic, recreational, geologic, fish and wildlife, historic,
cultural or other similar values, shall be preserved in free-flowing condition, and that they and their immediate
environments shall be protected for the benefit and enjoyment of present and future generations.”?2

Congress established WSRA to counterbalance decades of dam building and river-related development by
establishing a nation-wide system of outstanding free-flowing rivers. Rivers may be added to the National Wild and
Scenic Rivers System either by an act of Congress or by the Secretary of the Interior upon official request by a state
governor. The primary purpose of the Act is to balance river development with river protection and conservation.
The act specifically prohibits designated rivers from future hydroelectric power development.

The USDA Forest Service is the managing agency for Fossil Creek. Fossil Creek is located within the Coconino
and Tonto national forests in central Arizona (figure 1-1). The creek is designated in its 16.8-mile entirety from
the confluence of Sand Rock and Calf Pen canyons above Fossil Springs to its confluence with the Verde River.

Figure 1-1. Fossil Creek Wild and Scenic River vicinity map

1 Per the National Wild and Scenic Rivers System website: https://www.rivers.gov/.
2 Section 1(b) of the Wild and Scenic Rivers Act.
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Under WSRA Section 3(d)(1), the Forest Service has developed this comprehensive river management plan
(CRMP) in consultation with state, local, and tribal governments and the public to guide long-term management
and public use in a wild and scenic river corridor. The CRMP is designed to protect and enhance the values that
led to the river’s designation and to specify public and administrative uses of the river corridor that are consistent
with protection of the river’s values. The Forest Service expects this plan, made up of both programmatic and
project-specific actions, to have a lifespan of at least 20 years.

The Forest Service has developed this CRMP in accordance with the mandates of WSRA, the National
Environmental Policy Act (NEPA), and other relevant law, regulation, and policy. Development of this CRMP was
accompanied by environmental analysis in a separate environmental impact statement (EIS); this environmental
analysis informed the content of the final CRMP.

A wild and scenic river has outstandingly remarkable values (ORVs) that make it worthy of special protection for
the benefit and enjoyment of present and future generations. Federal land managers must protect and enhance
these values. River designation does not supersede existing, valid water rights, but can affect future water
development projects, depending upon the impacts of a new proposal on the river’s flow-dependent values.

Today, WSRA protects a select number of U.S. rivers and creeks as units of the National Wild and Scenic Rivers
System — only a little more than one-quarter of one percent of the nation’s rivers carry a wild and scenic river
designation. In Arizona, the only other wild and scenic river is a 41-mile portion of the Verde River, set aside in
1984 and managed by the Coconino, the Prescott, and the Tonto national forests. The Verde River’s CRMP was
finalized in June 2004.

For nearly a century, Fossil Creek’s waters were diverted for electricity generation through the Childs-Irving
hydroelectric power project. Through a collaborative effort involving Arizona Public Service (APS) and numerous
agencies and other organizations, the Childs-Irving system was decommissioned in the early 2000s, returning full
water flows to Fossil Creek in 2005.

Fossil Creek is a beloved place to many people, and many have shared their perspectives throughout the
development of the CRMP, such as through tribal consultation and comment periods. These perspectives
provide valuable context and have been instrumental in shaping this plan. In several places, the CRMP
includes quotes in text boxes like this to illustrate these perspectives in their own words.

River Setting

The Fossil Creek WSR is located in a 1,600 foot-deep canyon in the Mazatzal Mountains of central Arizona
within Yavapai and Gila counties (figure 1-2). Fossil Creek is remote and only accessible by primitive roads or
hiking trails. 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 Forest Road (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
(formerly 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. Though FR 708 passes through the Fossil Creek WSR corridor,
connecting the Camp Verde side to the Strawberry side, a 4-mile section of FR 708 near Strawberry was closed in
2011 to protect public safety because of damage to the road, making it unsafe for use. This section of road may be
repaired and reopened in the future. The most-visited portion of the creek is divided into Middle Fossil,® which
includes the Waterfall destination, and the Fossil Springs area. Generally those traveling from Camp Verde enter
Middle Fossil while those traveling from Strawberry enter the Fossil Springs area.

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 Dixon Lewis (formerly Waterfall) Trail.

2
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Figure 1-2. Access to Fossil Creek Wild and Scenic River

Fossil Creek is one of Arizona’s rare warm water perennial streams, originating in a complex of springs
approximately three miles downstream of the confluence of Sand Rock and Calf Pen canyons. Its water is a
constant 72 degrees Fahrenheit at the springs, which discharge 20,000 gallons per minute. The creek 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
designated Fossil Springs and Mazatzal Wildernesses.

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 the only intact
perennial system with continuous flow without any water diversions in Arizona, and is the only uninterrupted
system between the Verde River and the Mogollon Rim, spanning and connecting a number of biotic
communities. High in calcium carbonate, the waters continually create large deposits of travertine. This travertine
encases whatever happens to fall into the streambed, creating the fossil-like formations for which the area is
named. The water also forms spectacular clear pools that range from aquamarine to deep blue.

The creek’s headwaters lie within a ponderosa pine forest at an elevation of 7,260 feet, and it flows through
multiple vegetation communities as it descends to its confluence with the Verde River at an elevation of about
2,250 feet. The extensive riparian landscape allows Fossil Creek to provide habitat for a high diversity of wildlife
and fish species, and represents one of the only pure warm water native fisheries in Arizona. Approximately 80
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special-status species inhabit the area along and around Fossil Creek. Approximately 23 bat species occur in the
area, as do numerous bird species, including common black-hawks, peregrine falcons, bald eagles, Bell’s vireos,
Lucy’s warblers and verdins. The stream supports native fish species including razorback sucker, spikedace, loach
minnow, Gila topminnow (all endangered), roundtail chub, desert sucker, and Sonora sucker. As habitat for these
fish, the creek holds national significance.

In recognition of the highly diverse riparian deciduous forest associated with Fossil Springs and Fossil Creek’s
riparian geology, the Fossil Springs Botanical Area was designated on the Coconino National Forest in the
vicinity of Fossil Springs. The Proposed Fossil Springs Natural Area is on the Tonto National Forest adjacent to
the botanical area. At time of writing, approximately 187 plant species are recorded in the Botanical Area.

Throughout the creek, natural features come together to create an opportunity for river-based recreation and
education that is rare in the desert Southwest. Much of the recreational value of the stream is derived from the
presence of flowing water and from the shade provided by the adjacent riparian vegetation. Fossil Creek draws
visitors from around the world.

Fossil Creek is unigque culturally, as well. The creek is a sacred site that is considered to be 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.

“Tu’dotliz... provided all the food, shelter, clothing, medicine, and tools necessary for the survival of our
ancestors to live, pray, and raise families... Through our oral traditions, the flowing waters of Fossil Creek
connect our people to the beginning/origin of this world.” —Yavapai-Apache Nation*

Planning Process

Purpose and Goals of the Fossil Creek Plan

The purpose of this CRMP is to provide for public use and enjoyment of the Fossil Creek WSR while protecting
and enhancing the values for which Fossil Creek was designated.

Land management planning guides the Forest Service in fulfilling its responsibilities for the stewardship of the
forest and to best meet the needs of the American people. The CRMP is intended to provide additional direction
not already provided by existing law, regulation, or policy and strategic guidance and information for project and
activity decision making. This plan provides both programmatic and site-specific project and activity decisions.
All future project and activity decisions not mentioned here must comply with the guidance provided by this plan
unless the plan is amended to allow for deviation. The plan integrates sustainable recreation; forest restoration;
watershed protection; resilience in a changing climate; wildlife conservation; and social and economic values,
goods, and services. The plan honors the continuing validity of private, statutory, or pre-existing rights. Related
planning efforts subject to other legal authorities and/or best practices, including creating an interpretive plan, site
design, fee determinations, and outfitter and guide allowances, will be completed separately from the CRMP.

The CRMP provides management direction, actions, and monitoring that will be applied to protect and enhance
the river values. River values, which are the core of the CRMP, refer to free-flowing condition, water quality, and
ORVs. Fossil Creek’s river values are described in detail in Chapter 2, River Corridor Resources.

The goals of the Fossil Creek CRMP are to:

e Protect and enhance ecological, natural resource, and cultural river values: Promote the ability of Fossil
Creek to shape the landscape by protecting its free flow, improving geologic/hydrologic processes,

4 Resolution No. 81-11 of the Governing Body of the Yavapai-Apache Nation, April 21, 2011
4



Comprehensive River Management Plan ~ Fossil Creek Wild and Scenic River

restoring the riparian environment, and protecting water quality; promote local American Indian tribes’
connection to and use of Fossil Creek.

e Provide opportunities for direct connection to river values: Support opportunities for a diversity of people
to experience and develop direct connections to Fossil Creek and its unique values as a place of cultural
association, education, recreation, reflection, and inspiration.

e Institute a visitor-use management program that provides for high-quality, river-related recreational
opportunities in the river corridor while protecting and enhancing natural and cultural river values today
and into the future.

o Provide clear direction on land uses and associated developments in the river corridor, allowing for the
infrastructure necessary to support sustainable visitor use and the protection and enhancement of river
values.

Specifically, the CRMP: (1) identifies changes to the default 1/4-mile wild and scenic river corridor on either side
of Fossil Creek; (2) describes existing resource conditions, with a focus on the river values; (3) defines goals and
desired conditions for protecting river values; (4) addresses development of lands and facilities; (5) addresses user
capacities; (6) addresses water quality and sets the stage for determining flow requirements for the river values;
(7) reflects a collaborative approach with stakeholders; (8) identifies regulatory authorities of other governmental
agencies that assist in protecting river values; and (9) includes a monitoring and adaptive management strategy to
maintain or make progress toward desired conditions.

Pairing the CRMP with the EIS

To accompany this CRMP and meet the requirements of the National Environmental Policy Act (NEPA), an
Environmental Impact Statement (EIS) was developed along with the CRMP. The EIS evaluated the potential
environmental effects of six alternative management scenarios (one no action and five action alternatives) for the
Fossil Creek WSR. This CRMP is the outcome of these alternatives and the Forest Service’s consideration of the
analysis in the EIS and public feedback. The alternatives were the result of years of public and partner
engagement and experience managing the Fossil Creek Wild and Scenic River corridor.

The alternatives varied in the types of recreation experiences emphasized, the amount of visitor use provided, the
amount of recreation facility development, and the extent and arrangement of roads and trails. Common
components included finalizing descriptions of the river values, formally designating the WSR corridor boundary,
establishing programmatic management direction, and providing a monitoring and adaptive management plan to
ensure river values are protected. These alternatives that were considered for the CRMP are described in detail in
Chapter 2 of the EIS. This CRMP reflects a modified version of Alternative E. The separate Record of Decision
document describes the rationale for selection of this alternative.

Fossil Creek River Corridor Boundaries and Classifications

WSRA requires the Forest Service to establish a detailed corridor boundary for Fossil Creek. Pending the
establishment of detailed river boundaries, WSRA specifies that the interim boundary is one-quarter mile on each
side of the river as measured from the ordinary high water mark and parallel to the river.

Prior to its designation by Congress as a wild and scenic river in 2009, Fossil Creek had been identified in a
statewide inventory of potentially eligible rivers for inclusion in the National Wild and Scenic Rivers System in
January 1993 by the Forest Service; the 1993 report (USDA 1993a) evaluated segments determined eligible by the
Forest Service and segments proposed by the Arizona Rivers Coalition but determined not eligible. Restoration of
full flows in 2005 changed conditions in Fossil Creek; therefore, when Congress designated Fossil Creek in 2009,
it added to Fossil Creek’s original eligibility determination, including the Fossil Springs Wilderness area above
the historic dam. Three segments of Fossil Creek were designated a Wild and Scenic River: two wild segments
and one recreational segment, totaling 16.8 miles. Figure 1-3 displays these segments, recreation sites, and road
access in the river corridor.
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Figure 1-3. Fossil Creek Wild and Scenic River boundaries and classification

River Corridor Boundaries

The wild and scenic river corridor establishes the area that will receive management focus in the CRMP. For
federally administered rivers, the designated boundaries generally average one-quarter mile on either bank in the
lower 48 states. In accordance with WSRA (Section 3(b)), boundaries may include an average of not more than
320 acres of land per mile, measured from the ordinary high-water mark® on both sides of the river.

> The U.S. Army Corps of Engineers defines the ordinary high water mark as “that line on the shore established by the
fluctuations of water and indicated by physical characteristics such as a clear, natural line impressed on the bank, shelving,
changes in the character of soil, destruction of terrestrial vegetation, the presence of litter and debris, or other appropriate
means that consider the characteristics of the surrounding areas.”
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With the exception of one minor change (described below), the Fossil Creek CRMP adopts the river corridor
boundary established by Congress, encompassing a quarter-mile of land measured from each side of the river’s
ordinary high-water mark throughout all segments of the river.

River Segment Classification

The Wild and Scenic Rivers System has three river classifications: wild, scenic, and recreational. A single river or
river segment may be divided into different classifications, depending on the type and intensity of the
development and access present along the river at the time of designation (WSRA Section 2 (b)):

e Wild: Rivers or sections of rivers that are free of impoundments and generally inaccessible except by trail,
with watersheds or shorelines essentially primitive and waters unpolluted. These represent vestiges of
primitive America.

e Scenic: Rivers or sections that are free of impoundments, with shorelines or watersheds still largely
primitive and shorelines largely undeveloped, but accessible in places by roads.

e Recreational: Those rivers or sections that are readily accessible by road or railroad, may have some
development along their shorelines, and may have undergone some impoundment or diversion in the past.

Fossil Creek’s Segments

The Fossil Creek WSR is divided into three segments, as established through the Congressional designation: one
recreational and two wild (figure 1-3). No scenic segments exist within the Fossil Creek river corridor. Where
appropriate, this CRMP specifies distinct management approaches for the different segments. Acreages (listed
below) of segments within the river corridor do not limit the protection of river values, as river values must be
protected whether they are inside or outside the corridor boundaries.

The Recreational Segment® of the corridor includes 7.5 miles of the creek from where the creek exits the Fossil
Springs Wilderness to the boundary of the Mazatzal Wilderness, encompassing 2,280 acres.

The Fossil Springs Wild Segment includes 2.7 miles of the creek from the confluence of Sand Rock and Calf
Pen canyons to the point where the creek exits the Fossil Springs Wilderness, encompassing 840 acres.

The Mazatzal Wild Segment includes 6.6 miles of the creek from the boundary of the Mazatzal Wilderness
downstream to the confluence with the Verde River, encompassing 2,080 acres.

Although wild segments are typically free of impoundments and generally inaccessible except by trail, the Forest
Service acknowledges that the upstream portion of the Mazatzal wild segment includes some development—a
portion of Forest Road 502, the Mazatzal recreation site, a portion of the Purple Mountain recreation site, and a
0.4-mile segment of the Western Area Power Administration (WAPA) Flagstaff-Pinnacle Peak 345-kV
transmission line. Facilities at Mazatzal include a parking lot, vault toilet, creek access trails, and a sign kiosk.
Facilities at Purple Mountain include a parking lot, portable toilet, creek access trails, and a sign kiosk. Despite
this infrastructure, as a whole, the Mazatzal Wild Segment is generally inaccessible by road and most of the
segment is primitive in nature. The majority of the wild segments fall within the Fossil Springs and Mazatzal
wilderness areas.

6 Recreational River Segment vs. Recreation ORV: Throughout the Fossil Creek CRMP, references are made to a recreational
river classification and a recreation outstandingly remarkable value (ORV). Fossil Creek Wild and Scenic River has both. A
recreational river segment is a portion of a river classified as readily accessible by road or railroad, may have some
development along the shorelines, and may have had some impoundment or diversion in the past. The Recreation ORV refers
to the rare and exemplary, river-related recreational opportunities—including sightseeing, interpretation, wildlife observation,
camping, photography, hiking, fishing, hunting, and boating—and warrants special protection.
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River Corridor Boundary Change

The CRMP includes one change to the river corridor boundary established by Congress. The interim boundary
described in Fossil Creek’s designation is retained, except a small portion of the river corridor boundary on the
southeast side of the recreational segment (SW 1/4 S22, T12N, R7E) is adjusted outward approximately 0.1 miles
(encompassing approximately 16.5 acres) to incorporate a spring, thereby protecting Fossil springsnail habitat;
and the boundary on the opposite side of the corridor immediately across from the spring (E 1/2 S21, T12N, R7E)
is reduced by approximately 16.5 acres (figure 1-4).

Figure 1-4. Adjusted Fossil Creek WSR corridor boundary within the recreational segment

Fossil Creek History

Human use of Fossil Creek has occurred since prehistoric times. There is evidence in the area of use 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 (see
Chapter 2). 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.
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“Ancestors of the Yavapai-Apache Nation remained in Fossil Creek during the exile to San Carlos between
the years of 1875 through 1899, and thereafter continually remained in Fossil Creek while working for
entities like the Arizona Electric Company and Arizona Public Service all throughout the twentieth century
thereby establishing a personal cultural continuum in Fossil Creek that is unbroken from time
immemorial.”” —Yavapai-Apache Nation’

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 a 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.

Fossil Creek is said to represent one of the largest river recovery efforts in the Southwest, with federal and state
agencies and other organizations embarkeing on a restoration effort in 1999. 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 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 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 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 and maintenance 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
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 enhanced Fossil Creek’s attractiveness to recreationists to swim, boat, hike, birdwatch,
and fish, resulting in a dramatic increase in public use, as described in the Existing Uses section below.

In 2011, a four-mile portion of FR 708 between the Waterfall Trailhead and Strawberry was closed to public
motor vehicle use because of safety concerns caused by rock falls and landslides. This closure eliminated direct
public access to Fossil Creek from the town of Strawberry. Prior to the partial FR 708 closure, recreational motor

" Resolution No. 81-11 of the Governing Body of the Yavapai-Apache Nation, April 21, 2011
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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).

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. Acquisition of this parcel resulted in
contiguous federal land ownership in the river corridor, ensuring the Forest Service’s ability to manage the entire
river corridor under the CRMP.

Existing Uses

At time of plan approval, within the Fossil Creek WSR corridor, recreation occurs as the prime use; however, a
variety of Forest Service and permitted uses also occur, especially throughout the larger Fossil Creek watershed.
Additionally, tribal groups, primarily the Western Apache and Yavapai, use the area for recreational and
ceremonial activities. Chapter 4, Visitor Use and User Capacity, provides additional detail about the kinds and
amounts of use Fossil Creek receives. This section details management activities, other permitted uses, and
facilities and infrastructure existing at time of plan approval.

Recreational Use and Management

“I have lived in the Camp Verde area for 15 yrs and have been visiting Fossil Creek for all of those years.
During that time | have witnessed countless families, countless teen, countless hikers, and people in
general who have used this area as their escape from the pressures and problems of life and used their time
at Fossil Creek to reconnect to each other, reconnect to nature, and thoroughly enjoy the beauty of their
surroundings... | see Fossil Creek as a nurturing, healing area for the souls of all who visit there. I know
that anytime 1 visit the area, it is a wonderful, relaxing, invigorating experience - one in which nothing else
can duplicate. There are so few places in today's world and society where you can go to enjoy beautiful,
crystal clear sparkling water. This is the first and foremost reason | love it so much.”” — Michelle A.8

Fossil Creek receives a variety of recreational uses, particularly in Middle Fossil where visitors are able to easily
access the creek from adjacent parking lots. Recreational activities include swimming, hiking, backpacking,
boating, wildlife viewing, bird watching, photography, picnicking, and learning about natural and cultural
resources. Opportunities for fishing and hunting also exist and are managed by Arizona Game and Fish
Department (AGFD). A four-mile reach of Fossil Creek from the waterfall downstream to immediately below
Sally May Wash is open seasonally to catch-and-release fishing for roundtail chub. Hunters pursue various species
in the vicinity of Fossil Creek, with hunting typically occurring in the fall, winter, and spring.

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 south of the recreational 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 Bob Bear
(Fossil Springs) 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.

8 Letter from Michelle A. to Coconino National Forest, April 9, 2011

® Wilderness areas vs. wild segments: Designated wilderness is present in the Fossil Creek river corridor and in some places
overlaps with the WSR’s wild segments. Although both land designations are made by Congress, WSRA’s wild segments are
not the same as designated wilderness. There is no express prohibition of motorized or mechanized equipment in wild
segments, among other distinctions. Wild segments are “rivers or sections of rivers that are free of impoundments and
generally inaccessible except by trail, with watersheds or shorelines essentially primitive and waters unpolluted.”
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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
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 (table 1-1). Monitoring
indicated a decrease in denuded area beginning in 2012 (Rotert 2014).

Table 1-1. Interim management actions implemented in the Fossil Creek corridor, 2011-2017

Year Activity
2011 Homestead: Installed gate on FR 708 near Homestead to begin capacity control.
Irving: Placed creek access signs, an information kiosk, and trailhead identification sign; moved large
2011 s . : )
boulders to create more space for existing parking and further define the parking lot.
Purple Mountain: Delineated multiple creek access points. Defined the parking area to prevent vehicle
2011 . o i )
intrusion into the vegetation and blocked spur roads with boulders.
2011 Old Corral: Closed eastern end of road leading to the creek access point to vehicles.
2011 Sally May: Placed barriers to prevent off-road driving beyond the parking area and bouldered off a nearby
parking area along the road to prevent use.
2011 Mazatzal: Installed a fence along FR 502 to prevent vehicle intrusions into the wilderness and
decommissioned the first 100 feet of a closed road while leaving a footpath.
2012 Mazatzal: Placed rocks and erosion control wattles in locations on the closed road to assist with seeding
within the wilderness.
Purple Mountain: Decommissioned half of the roads present at this site to improve watershed function and
2012 S o -
prevent vehicle intrusion into the Mazatzal Wilderness.
2012 Waterfall Trailhead: Implemented capacity control for the Waterfall Trailhead parking area based on the
amount of parking available.
Fossil Springs Trailhead: Implemented capacity control based on amount of parking available, which
2013 X ; .
included installing a gate on FR 708.
2013 Waterfall Trailhead: Implemented erosion control and rehabilitation to reduce water running off the parking
lot. Efforts included including seeding the area and installing rock structures and wattles.
2013 Homestead: Installed erosion control rock structures.
2013 Purple Mountain: Seeded an old road closed off with boulders in 2009.
2014 Homestead: Improved road surface for water runoff and erosion control.
2016 Throughout River Corridor: Seasonal permit system begins during high-use months.
2017 Throughout River Corridor: Eight vault toilets installed (to replace numerous portable toilets).

Visitor capacity management evolved in response to changing use. In 2012, Forest Service staff would drive into
Fossil Creek at 6 a.m. or camp overnight to allow for assessment of parking lots early in the morning. Staff often

10 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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found nearly full parking lots because of overnight campers.** When parking lots were full, a gate on FR 708 near
Homestead would be closed. Day use visitors began arriving earlier and earlier in the morning to beat the
potential closure of the Homestead gate; others arriving later in the day would not be allowed to enter if parking
spaces were full. Once the gate at Homestead closed, Forest Service personnel encountered numerous visitors
who were angry or confrontational upon learning they drove 14 miles down FR 708 but could not park where they
wanted. This resulted in moving the checkpoint gate to near the intersection of FR 708 and Highway 260 from
2013-2015. Still, visitors waited at the gate hoping for access to Fossil Creek, and it was common for people to
drink alcohol and become increasingly confrontational while waiting, especially in extremely hot weather.

On the Strawberry side, an entrance gate was installed on FR 708 in 2013, and capacity management started on
weekends and holidays in June 2013 to control use at the Fossil Springs Trailhead parking lot. Prior to this, in this
30-car lot, more than 100 vehicles would park during peak season, equating to up to 400 people on the Fossil
Springs Trail. Forest Service staff began closing the lot once all 30 parking spaces were taken.

Challenges with the capacity management practices, particularly safety concerns for Forest Service personnel and
the public, as well as a need to further address impacts to natural and cultural values, led to implementation of a
seasonal parking permit reservation system through www.recreation.gov in 2016. The permit system established a
capacity of 148 vehicles (approximately 740 people) per day between April 1 and October 1 within the permit
area (figure 1-5). During the permit season the permit area was closed to camping. Outside of the permit season
no permit was required to park at Fossil Creek and dispersed camping was allowed in the corridor upstream of the
dam and downstream of the bridge. After the start of the permit system, fewer people were been turned away, the
amount of litter removed from the river corridor decreased, and fewer emergency calls occurred (table 1-2).
Chapter 4, Visitor Use and User Capacity, describes kinds and amounts of visitor use in Fossil Creek in greater
detail. This CRMP provides for continuation of a permit system or similar tool as a method of capacity
management.

Table 1-2. Changes in people turned away, litter, emergency response calls, and other incidents since implementation
of the permit system in 2016

2015 2016 2017 2018
Number of vehicles/ 11,113 vehicles/ 3,872 vehicles/ 2,067 vehicles/ 422 vehicles/
people turned away 43,229 people 13,238 people 5,079 people 1,154 people
Amount of litter removed 11,511 Ibs 4,463 lbs 2,490 Ibs 2,308 lbs
Number of slearch and 20 9 12 6
rescue calls
Number of other incidents? | 55 26 26 9

1Search and rescue calls are based on 911 calls recorded by county sheriff's offices.
2Other incident classifications include dehydration/unprepared, lost or missing, major accidents, minor injuries, and “other.”

11 As many as 25 camps (360 people) were observed at Homestead, with 100-150 cars in the canyon overnight.
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Figure 1-5. Fossil Creek permit area under the permit system implemented in 2016

Numerous injuries, and even some deaths, in Fossil Creek have required emergency response from local fire and
law enforcement authorities. Most of these incidents occur along the strenuous Bob Bear (Fossil Springs) Trail or
in the vicinity of Fossil Springs, and a lesser (but often severe) number occur at the Waterfall in Middle Fossil.
Rescues along the Bob Bear (Fossil Springs) Trail can take many hours because access is by foot.

Permitted and Other Uses

Within the Fossil Creek area, additional uses include grazing; special uses, including permitted utilities and
personal uses; and administrative uses, including research. Additional detail about administrative and other uses
can be found in Chapter 4, “Visitor Use and User Capacity.”

Facilities and Other 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 developed recreation footprint within the Fossil Creek project area at time of plan
approval 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 1-3 lists
recreation sites with associated infrastructure and facilities existing at time of plan approval.

Table 1-3. 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.
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Recreation Site Existing Facilities

FR 708/502 Junction | Temporary parking; vault toilet; kiosk; visitor contact station with gate.
Homestead 25 parking spaces; 2 vault toilets; kiosks; picnic tables.

Fossil Creek Bridge | 10 parking spaces; vault toilet; kiosk.

Tonto Bench 21 parking spaces; vault toilet; kiosk.

18 parking spaces, vault toilet, and kiosks on southwest side of creek. Pedestrian access to

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

Dixon 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

; - Accessible via foot trails. No facilities.
Fossil Springs area

East Welcome
Station on FR 708

Visitor contact station with gate.

Other infrastructure and facilities in the Fossil Creek corridor include:

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 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.

e Partial FR 708 Closure: In November 2011, an administrative closure to public motor vehicle use of
approximately four miles of FR 708 occurred west of Strawberry to protect public health and safety due
to road issues. More than half of the closed section is prone to rock fall and landslides due to very steep
and unstable slopes. 12 A series of two-year closures have maintained the closure to time of plan approval.
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. This CRMP provides potential
for future repair and reopening of this section of road.

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 Fossil Springs (Bob Bear) 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.

12 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.

13 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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Parking: Approximately 148 designated parking spaces exist within the permit area at time of plan approval.
Recreation sites that include parking are Bob Bear (Fossil Springs) Trailhead, Dixon 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 at time of plan
approval. Locations include Mazatzal, the junction of forest roads 502/708, Homestead upper and lower loops,
Fossil Creek Bridge, Tonto Bench, Irving, and Dixon 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 Dixon Lewis (Waterfall) Trail is a 0.9-mile trail within the river corridor 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.

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.

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 include a 69-kV APS power line,
a section of the 345-kV Western Area Power Administration (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.
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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. These features do not adversely impact
Fossil Creek’s free flow, and are a component of Fossil Creek’s cultural landscape.

Planning Context

While developing and implementing the Fossil Creek CRMP, the Forest Service is obligated to adhere to law,
regulation and policy; to be consistent with forest plans, including amendments; to follow government-to-
government consultation protocols; and to coordinate with individuals and groups interested in the planning and
implementation of Fossil Creek actions.

Relevant Law, Regulation, and Policy

This section highlights applicable laws, regulations and policy. Needs with respect to cultural resources are
addressed in the “Relationship to Local Tribes” section below.

Wild and Scenic Rivers

To meet the requirements of the Wild and Scenic Rivers Act, this CRMP develops management direction and
proposes management actions to provide for the protection and enhancement of Fossil Creek’s river values.
Future management of Fossil Creek must adhere to WSRA’s requirements, including, for proposed water
resources projects, Section 7. More detail on the Section 7 process can be found in Chapter 5.

The secretaries of the departments of the Interior and Agriculture jointly provided guidelines for implementing
WSRA in the 1982 interagency Guidelines for Eligibility, Classification, and Management of River Areas.** The
guidelines contain guidance for eligibility, classification, and management of wild and scenic rivers. Much of this
guidance has been incorporated directly into Forest Service handbooks and manuals, described below.
Additionally, the Interagency Wild and Scenic Rivers Coordinating Council provides a variety of guidance
documents to assist river managers in meeting the requirements of WSRA.

National Environmental Policy Act of 1969

NEPA established procedures for decision making, disclosure of effects, and public involvement on all major
federal actions. Forest Service Manual 1950.2 requires consideration of the impacts of Forest Service proposed
actions on the physical, biological, social, and economic aspects of the human environment (40 CFR § 1508.14).
To follow NEPA procedures, several Fossil Creek planning efforts have taken place.

In the early 2000s, prior to the decommissioning of the Childs-Irving hydropower system, the Forest Service
solicited public feedback through a planning effort initiated but never finished, focusing on how to manage visitor
use after the hydropower system decommissioning. A 2003 notice of intent (NOI) in the Federal Register
formally began the planning effort meant to restore and better protect Fossil Creek’s sensitive and unique
resources, while continuing to offer access to outdoor recreation opportunities.

Following Fossil Creek’s 2009 designation as a wild and scenic river, the Forest Service began a multi-year
CRMP development effort with public comment periods, workshops, and meetings critical to collecting feedback
on river values and developing management alternatives. The environmental analysis, required by NEPA for the
Fossil Creek CRMP, initially was to be an environmental assessment (EA) but was elevated in 2016 to a detailed

1% Federal Register 47(173): 39454-39461, 1982
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environmental impact statement (EIS) to more fully analyze potential effects. The management alternatives
analyzed in the EIS are the outcome of public feedback before and after 2009.

Future actions in Fossil Creek not considered in the NEPA analysis for this CRMP are subject to separate NEPA
analysis.

National Forest Management Act of 1976

The National Forest Management Act (NFMA) of 1976 requires the Secretary of Agriculture to develop
guidelines for land management planning with the individual forest being the planning unit or area. NFMA
presents regulations and other guidance to develop forest plans that, in detail, provide direction for managing the
land and resources of the Coconino and Tonto national forests.

Wilderness Act of 1964

The Wilderness Act guides management of congressionally designated wilderness areas. The designated Fossil
Springs and Mazatzal wilderness areas are partially located within the Fossil Creek WSR corridor.

Areas of wilderness are “undeveloped federal land retaining its primeval character and influence, without
permanent improvements or human habitation, which is protected and managed so as to preserve its natural
conditions and which (1) generally appears to have been affected primarily by the forces of nature, with the
imprint of man's work substantially unnoticeable; (2) has outstanding opportunities for solitude or a primitive and
unconfined type of recreation; (3) has at least 5,000 acres of land or is of sufficient size as to make practicable its
preservation and use in an unimpaired condition; and (4) may also contain ecological, geological, or other features
of scientific, educational, scenic, or historical value.” Motorized and mechanical transport (vehicles, motorbikes,
or bicycles, for example) are not allowed in areas designated as wilderness.

Overlapping wilderness and wild and scenic river designations are possible wherever a designated wilderness area
also contains a designated wild and scenic river. In Fossil Creek, the Fossil Spring Wilderness overlaps with the
Fossil Springs wild segment, and the Mazatzal Wilderness overlaps with the Mazatzal wild segment.

The Wild and Scenic Rivers Act includes language specific for situations where wilderness and wild and scenic
river designations occur. It states: “Any portion of a component of the National Wild and Scenic Rivers System
that is within the national wilderness preservation system... shall be subject to the provisions of both the
Wilderness Act and this [WSRA] chapter with respect to preservation of such river and its immediate
environment, and in case of conflict between the provisions of the Wilderness Act and this chapter the more
restrictive provisions shall apply” (16 U.S.C. § 1281(b)).

Wildlife

Several laws, regulations, and policies apply to protect and manage wildlife within the Fossil Creek WSR
corridor. These include the Endangered Species Act, Bald and Golden Eagle Protection Act, Migratory Bird Act,
Forest Service Sensitive Species, and Arizona Revised Statutes Title 17.

Endangered Species Act: The Endangered Species Act (ESA) of 1973 requires that federal lands are managed
for endangered, threatened and proposed species and their recovery. The ESA states that all federal departments
and agencies shall seek to conserve federally listed species. Forest Service Manual 2670 directs forests to manage
National Forest System habitats to achieve recovery of listed species and to avoid the need to implement special
protection measures under the ESA.

Federally listed or proposed wildlife species that occur or have existing or potential habitat in Fossil Creek are the
Mexican spotted owl, southwestern willow flycatcher, western yellow-billed cuckoo, northern Mexican
gartersnake, narrow-headed gartersnake, and Chiricahua leopard frog. Federally listed or candidate fish species
that occur or have existing or potential habitat include the razorback sucker, loach minnow, spikedace, Gila
topminnow, roundtail chub, desert sucker, and Sonora sucker.
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ESA’s Section 7 directs federal agencies to ensure that actions authorized, funded, or carried out by them are not
likely to jeopardize the continued existence of any threatened or endangered species or result in the destruction or
adverse modification of their critical habitats. Whenever an action authorized by a federal agency is likely to
affect a species listed as threatened or endangered or to affect its critical habitat, federal agencies must consult
with the U.S. Fish and Wildlife Service (USFWS).

Bald and Golden Eagle Protection Act (Eagle Act): The Eagle Act, originally passed in 1940, prohibits the take,
possession, sale, purchase, barter, offer to sell, purchase, or barter, transport, export, or import, of any bald or
golden eagle, alive or dead, including any part, nest, or egg, unless allowed by permit. Bald and golden eagles
exist within the Fossil Creek WSR corridor.

Migratory Birds: Executive Order 13186 directs agencies to identify potential impacts to migratory birds and
their habitats, avoid or minimize adverse impacts, restore and enhance habitats, and evaluate the effects of actions
on migratory birds.

Forest Service Sensitive Species: Sensitive species are defined as those plant and animal species identified by a
regional forester for which population viability is a concern, as evidenced by:

a) significant current or predicted downward trends in population numbers or density, or

b) significant current or predicted downward trends in habitat capability that would reduce a species’
existing distribution [Forest Service Manual 2670.5(19)].

Several Forest Service sensitive species included on the USFS Southwestern Region’s 2013 Regional Forester’s
List exist in Fossil Creek.

Per Forest Service Manual 2621.2, the Forest Service is to display findings under the various management
alternatives considered for individual projects. This assessment is based on the current geographic range of
sensitive species on the Coconino and Tonto national forests and the area affected by the project. This assessment
considers, as appropriate for the species and area, factors that may affect the current trend for the species
population.

Arizona Revised Statutes Title 17: Defines wildlife as property of the state; specifies that laws related to wildlife
shall be administered by the Arizona Game and Fish Department; and outlines regulations related to the taking
and handling of wildlife and wildlife conservation projects, among other wildlife management considerations.

Executive Order 13112 on Invasive Species

Executive Order 13112 directs all federal agencies to ensure that their actions do not promote the introduction or
spread of invasive species. The intent of the order is to enhance the response and coordination of federal agencies
in dealing with invasive species. The order defines an invasive species as a species not native to the region or area
whose introduction (by humans) causes or is likely to cause harm to the economy or the environment, or harms
animal or human health. This definition encompasses all types of invasive species—plants, animals, and
microorganisms. The Forest Service follows the 2005 Integrated Treatment of Noxious or Invasive Weeds for the
Coconino, Kaibab, and Prescott National Forests and the 2012 Environmental Assessment for Integrated
Treatment of Noxious or Invasive Weeds on the Tonto National Forest to guide inventory and treatment of areas
within Fossil Creek for a variety of invasive plants.

Forest Service Manual 2354, River Recreation Management
Provides specific guidance as to what elements should be included in a river management plan.

Forest Service Handbook 1909.12 (Chapter 80), Wild and Scenic Rivers

Describes the process for identifying and evaluating potential additions to the National Wild and Scenic Rivers
System on National Forest System lands pursuant to the Wild and Scenic Rivers Act.
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Forest Plan Consistency and Amendments

Actions proposed under the CRMP would be consistent with the land and resource management plans for the
Coconino and Tonto national forests, amended as described below. At time of CRMP approval, the 2018
Coconino National Forest plan and 1985 Tonto National Forest plan were in effect. Revision of the Tonto forest
plan was ongoing at time of CRMP approval. Future actions proposed in Fossil Creek must be assessed for Forest
Plan consistency. Actions that are not consistent with the current forest plans must either be modified to ensure
consistency or amend the forest plans. Within each of the forest plans, management areas (MAs) and other
designated areas, such as wilderness, are delineated to provide plan direction for areas to meet specific
management needs. Management areas and designated areas have a corresponding set of plan components that
differ from the general forest.

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).

Various other designated areas overlap with the WSR corridor. 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. On the Coconino National Forest, a
221-acre portion of the Davey’s Recommended Wilderness Area overlaps with the recreational segment; 66 acres
of the Hackberry and 9 acres of the Boulder Canyon inventoried roadless areas overlap with the river corridor;
and the 12-acre designated Fossil Springs Botanical Area is located 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. On the Tonto National Forest, the Proposed Fossil Springs Natural Area is adjacent to the Fossil Springs
Botanical Area; 132 acres of this area is located within the WSR corridor.

Forest Plan Amendments

There is a need to amend the forest plans for the Coconino and Tonto national forests to finalize the management
boundary for the Fossil Creek Wild and Scenic River and incorporate the management direction provided by the
CRMP to ensure protection and enhancement of river values. Additionally, there is a need to recommend
modifications to the Fossil Springs Botanical Area in order to better encompass the riparian community this area
was designated to protect. The following programmatic forest plan amendments, which were completed pursuant
to the 2012 Planning Rule at 36 CFR 219.13, were made as part of approval of this CRMP.

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

e 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 1985) was amended to:

e 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
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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 and 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.

Heritage Resources and Relationship to Local Tribes

Federal agencies, including the Forest Service, have a responsibility to consult with American Indian tribes
regarding the eligibility of affiliated historic and cultural properties for nomination to the National Register of
Historic Places and on determinations of effect to those properties from federal undertakings and management
decisions. Further, various laws and policies guide the agency on how to fulfill those obligations and highlight the
importance of sacred sites and the need to manage these places in a manner that does not degrade their traditional
value to Indian tribes.

The Fossil Creek corridor holds exceptional cultural value to local tribes, as described in Chapter 2, and these
tribes have played an important role throughout the planning process. Today, through consultation with the Forest
Service, the Yavapai-Apache Nation and other tribes have provided oral and written evidence that Fossil Creek
has in the past and continues to play an important role in their traditional practices and spiritual wellbeing. The
Yavapai-Apache Nation has requested that a portion of the Fossil Creek river corridor be nominated to the
National Register of Historic Places as a Traditional Cultural Property. Both the Yavapai and Apache peoples
continue to conduct ritual visits to Fossil Creek.

Existing Coordination and Regulatory Authorities

Fossil Creek benefits from partnerships supporting research, monitoring, planning, and management operations
within the WSR corridor. Coordination includes input from tribal and government entities, including county, state,
and federal. The CRMP is designed to be compatible with local and statewide planning goals of all agencies with
jurisdiction over Fossil Creek’s resources. In addition, a number of volunteer efforts occur by groups such as the
Friends of the Forest and school groups completing citizen science projects.

Fossil Creek has received substantial public interest for many years because of its exceptional natural and cultural
resources and recreation opportunities, and public feedback has played a key role in the Forest Service planning
for and managing the riparian area. In the early 2000s, prior to Fossil Creek’s designation as a wild and scenic
river, the Forest Service solicited public feedback through a planning effort (that was not completed) focused on
how to manage visitor use after the decommissioning of the Childs-Irving hydropower system. Following the
2009 designation as a wild and scenic river, multiple public comment periods, workshops, and meetings have
occurred, informing river values and developing management alternatives. Specific details on public involvement
can be found in the EIS in Chapter 2, “Alternatives,” and Chapter 4, “Consultation and Coordination.”

Numerous non-Forest Service entities, often with disparate views on what constitutes appropriate management of
the Fossil Creek WSR corridor, have been actively engaged in the planning process in their individual capacities
and through the Fossil Creek Working Group, which is part of the Verde Front regional collaborative.

Yavapai-Apache Nation and other tribes: Representing Yavapai and Western Apache people in and around the
Verde Valley, the Yavapai-Apache Nation consults regularly with the Forest Service regarding CRMP
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development with regard to traditional and contemporary cultural values and culturally sensitive sites. Other tribes
with an interest in Fossil Creek have been consulted throughout development of the CRMP and consultation will
continue as needed. Other tribes have generally referred to the Yavapai-Apache Nation with regard to activities in
Fossil Creek.

Arizona Game and Fish Department: AGFD, as the agency responsible for managing and protecting Arizona’s
fish and wildlife resources, is a cooperating agency in developing the CRMP. AGFD leads the reintroduction,
surveys, and monitoring of wildlife and native fish species within the Fossil Creek WSR. In 2004-2005, the
agency joined with the USFWS, Forest Service, and other entities to build a fish barrier in the lower part of Fossil
Creek, remove non-native fish above the barrier, and restore native fish above the barrier. Efforts were
implemented again in 2012 to repair the fish barrier and remove non-native fish, which had re-colonized portions
of the Fossil Creek after high flows in 2011. AGFD opened a four-mile stretch of the Fossil Creek corridor to
seasonal catch-and-release fishing in the fall of 2009. AGFD also sets game animal harvest levels, hunting
seasons, and similar wildlife population regulatory actions for its game management units, or statewide, based on
the species. Fossil Creek lies within portions of game management units 6A and 22. AGFD collaborates with
agencies to enhance nongame wildlife habitats and biotic communities and to prevent or mitigate losses,
especially regarding wildlife species of special concern.

Bureau of Reclamation (BOR): The BOR assisted the Forest Service with the permanent fish barrier installation
in 2004. After the discovery of non-native fish above the permanent fish barrier, the BOR completed
environmental analysis to install a temporary fish barrier in 2011 to limit further upstream migration of non-
natives. At time of plan approval the BOR oversees annual inspections of the permanent fish barrier and is
transferring operation and maintenance responsibilities to the Central Arizona Water Conservation District.

Arizona State Historic Preservation Office (SHPO): Under Section 106 of the National Historic Preservation
Act of 1966 and its implementing regulations at 36 CFR 800, federal agencies are required to consult with SHPOs
regarding the eligibility of historic and cultural properties for nomination to the National Register of Historic
Places, and on determinations of effect from federal undertakings and management decisions.

U.S. Fish and Wildlife Service (USFWS): To support native species, the Forest Service partners with the
USFWS to protect endangered species, manage migratory birds, restore nationally significant fisheries, and
conserve and restore wildlife habitat. The USFWS participates with AGFD in reintroduction, surveys, and
monitoring of listed species within Fossil Creek. Multiple agencies assist with the stocking and implementation
plans, which are developed annually by AGFD in cooperation with the USFWS as part of the Central Arizona
Project funded by the U.S. Bureau of Reclamation. To meet Endangered Species Act requirements, the Forest
Service enters into informal and/or formal consultation with the USFWS on the effects of implementation of
proposed actions on federally-listed or proposed species and critical habitat.

Arizona Department of Environmental Quality (ADEQ): ADEQ sets guidance to prevent, control, and abate
pollution of air, water and land resources; provides information on water quality conditions; establishes water
quality standards; and develops water quality management plans. If water quality within Fossil Creek were to be
placed on the list of streams not meeting water quality standards (303(d) list), ADEQ would place affected
reach(es) on their schedule of streams for developing water quality management plans. ADEQ can take
enforcement actions for violations of water quality standards. ADEQ also identifies waters of the state for
additional protections under the Outstanding Arizona Waters (OAW) program; Fossil Creek was designated as an
OAW in 2010. Through an Intergovernmental Agreement with ADEQ), the Forest Service has been designated as
the management agency for control of non-point sources of pollution on national forest lands through best
management practices (BMPs).

Arizona Department of Water Resources (ADWR): ADWR ensures dependable long-term water supplies for
Arizona communities. It administers state water laws (except those related to water quality), explores methods of
augmenting water supplies to meet future demands, and works to develop public policies that promote
conservation and distribution of water. It oversees the use of surface and ground water resources under state
jurisdiction. Surface water rights within and above the WSR corridor are administered and enforced by ADWR.
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Because an adjudication of the Verde River basin has not been completed, these rights have not been quantified,
and their priority of use has not been established. In the future, ADWR will assist the Forest Service in assessing
and administering water rights.

Army Corps of Engineers: Oversees the Section 404 permitting process for water resources and other projects.

Gila and Yavapai Counties: Forest Road 708 from Highway 260 to Fossil Creek is maintained in part by
Yavapai County under a road maintenance agreement. In terms of emergency response, sheriff’s offices for both
Gila and Yavapai counties assist within the Fossil Creek WSR corridor. Local and county governments possess the
authority to regulate and control land use and development activities.

Verde Front and Fossil Creek Working Group: A part of the Verde Front regional collaborative, the Fossil
Creek Working Group assists the Forest Service with Fossil Creek planning, management, and monitoring. The
Working Group has held numerous meetings since 2015 co-convened by the AGFD and the Forest Service. The
roughly 30 participants include state entities like Arizona State Parks; local government entities like the Town of
Camp Verde and the Pine-Strawberry Fire Department; Gila, Yavapai, and Coconino counties; congressional
offices and other political entities; academic institutions like Northern Arizona University; environmental groups
like the Center for Biological Diversity and the Sierra Club; recreation user groups like American Whitewater and
Rim Country Riders, and tribal groups like the Yavapai-Apache Nation.

Northern Arizona University (NAU): Research and monitoring efforts by NAU provide valuable data on a
variety of components of the Fossil Creek system.

Arizona Conservation Corps (AZCC): AZCC, supported through AmeriCorps’ Conservation Legacy Program,
has partnered with the Forest Service to hire local youth through a resource assistant program. Employment of
AZCC staff is also done through the Verde Watershed Restoration Coalition.

Verde Watershed Ambassadors: The Verde Watershed Ambassadors have assisted Forest Service staff with
stewardship activities and environmental education in Fossil Creek. The ambassadors roved the Fossil Creek
WSR corridor during the high-use season to educate visitors about Leave No Trace ethics and implemented
environmental resource protections, including blocking user-created trails and collecting trash.

Verde Watershed Restoration Coalition (VWRC): As a program under the Friends of the Verde River, VWRC
has collaborated with the Forest Service for more than a decade. VWRC partners with AZCC, tribal entities, and
veteran crews to do natural and cultural resource restoration. VWRC efforts in 2017 rehabilitated approximately
4.5 miles of social trails and supported treatment of invasive weeds within the Fossil Creek WSR corridor.

Implementation and Future Modification of the CRMP

The CRMP is intended to be adaptable to changing conditions and needs in order to facilitate more effective
protection and enhancement of the river values. Further, the CRMP provides broad flexibility to use a variety of
tools to manage Fossil Creek. Implementation of actions approved by the CRMP (described in Chapter 5) can be
phased as needed to accommodate management needs, river value conditions, and resource availability. The
CRMP emphasizes an adaptive management approach, recognizing there is uncertainty regarding how river
values will respond to changing management and unforeseen events. The adaptive management approach is
described in Chapter 6. Monitoring, also described in Chapter 6, is an essential component of adaptive
management, and although the CRMP prescribes specific approaches to monitoring, these approaches may be
changed if needed to more effectively determine the condition of river values or incorporate new scientific
understanding or more efficient methodologies.
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Chapter 2. River Corridor Resources

Awild and scenic river’s defining characteristics include free-flowing condition, its water quality, and the
existence of at least one “outstandingly remarkable value.” Together, these are referred to as river values.
Management of a wild and scenic river must protect and enhance the river values. This chapter discusses each of
Fossil Creek’s river values in detail, including a summary of its baseline condition in 2009 and its existing
condition. The remainder of the CRMP is then devoted to discussing concepts and management that are critical to
protecting and enhancing the river values.

Fossil Creek’s final river values are free-flowing condition, water quality, geology, Western Apache and Yavapai
traditional and contemporary cultural values, biological values (comprised of both wildlife and fish populations
and habitats), and recreation. Additionally, Fossil Creek’s water quantity is a critical component of the river
values.

Concepts Related to the River Values
These concepts are used throughout the CRMP, in particular with respect to describing Fossil Creek’s river values.

River Values: Ariver is added to the National Wild and Scenic Rivers System in acknowledgement of its free-
flowing condition, water quality, and outstandingly remarkable values. Collectively, these qualities are referred to
as river values. Management of a wild and scenic river under the CRMP must protect and enhance the river
values.

Free-flowing Condition: A river must be in a free-flowing state to be eligible for inclusion in the National Wild
and Scenic Rivers System. A free-flowing river, or section of a river, moves in a natural condition without
impoundment, diversion, straightening, riprapping, or other modification of the waterway. Once a river is
designated, the managing agency is required to preserve its free-flowing condition for the benefit and enjoyment
of present and future generations. Under the CRMP, the Forest Service will protect its free-flowing condition by
adhering to Section 7 of WSRA, as described further in Chapter 5.

Water Quality: Another WSRA mandate is to protect the water quality of designated rivers. Water quality is
affected by many natural variables within the watershed and human activities. Water quality may be monitored
directly or through indirect measures such as soil condition and riparian function.

Baseline Condition Assessment: An assessment of the health of river values that serves as the basis from which
the degree/intensity of existing and future impacts can be measured. All future activities are to be measured from
this baseline to ensure continued high quality conditions and to eliminate adverse effects (protect) or improve
conditions (enhance) within the river corridor. The CRMP describes the baseline conditions at the time of
designation—including a description of any pre-existing degradation—and provides management actions and
management direction to protect and enhance Fossil Creek’s river’s values.

Adverse Impact: A substantial reduction in the condition of a river value in relation to baseline conditions as a
result of public use, development, and/or administrative use. An adverse impact is a condition that requires
immediate management attention. It may be detected by periodic monitoring or by other means. When more than
one indicator is monitored for any river value, an adverse impact associated with any one of the indicators
constitutes an adverse impact on the value as a whole. This definition is specific to management of Fossil Creek
under this CRMP and is not the same as the definition used in NEPA.

Degradation: Degradation is the state in which a river value has been fundamentally altered by public use or
development to the point that its condition is reduced below the baseline documented at time of designation.
Degradation is both long-term and segment- or corridor-wide. A river value has been degraded when recovery
would only be possible through a sustained change in management and a significant investment of financial
capital. Degradation may be detected by periodic monitoring or by other means. The Ninth Circuit has held under
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WSRA that a comprehensive management plan must “trigger management action before degradation occurs”
(FYVIII, 520 F.3d 1024, 1034-35, Ninth Circuit, 2008).

Protect and Enhance: Protection of a wild and scenic river occurs by documenting and eliminating adverse
impacts on river values, including activities that were occurring on the date of designation (IWSRCC 2002).
Enhancement actions are taken to improve the condition of a river value to the point where it meets or exceeds the
desired condition. Where possible, these actions correct past and present degradation. The state of enhancement is
the best possible condition for a river value.

Adaptive Management: Adaptive management refers to a “rigorous approach for learning through deliberately
designing and applying management actions as experiments” (Murray and Marmorek 2003). The CRMP includes
monitoring indicators and metrics associated with specific objectives. As the CRMP is implemented, monitoring
provides the data that inform the adaptive management process and is the critical link in determining when action
is needed. Adaptive management is an important component of this CRMP, as described in Chapter 6.

Monitoring: Evaluation of the condition of river value-related indicators to determine if they are protected and
enhanced or to detect adverse impacts and to inform the need for adaptive management actions. The monitoring
program for Fossil Creek is described in Chapter 6.

Indicator: Indicators are factors assessed through monitoring to determine the condition of river values.
Indicators are selected based their relationship to river values, their ease of measurement, precision, sensitivity to
changes over time, and, if possible, their ability to satisfy multiple objectives of the monitoring process. Chapter 6
describes the indicators specific to Fossil Creek’s monitoring program.

Thresholds: Thresholds signify degrees of movement toward adverse impact to or degradation of river values.
The thresholds are pre-defined decision points that indicate, barring mitigating circumstances, an adaptive
management action is warranted to ensure protection or prevent degradation of river values. These thresholds are
described in Chapter 6.

Soft Threshold: Soft thresholds indicate the point at which adverse impacts may be occurring.
Hard Threshold: Hard thresholds indicate the point at which degradation is threatened.

Resource Protection Measures: Resource protection measures consist of mitigations and best management
practices. Relevant resource protection measures are listed in Appendix A.

Mitigation: A component of resource protection measures. Mitigation includes: (a) avoiding the impact
altogether by not taking a certain action or parts of an action; (b) minimizing impacts by limiting the
degree or magnitude of the action and its implementation; (c) rectifying the impact by repairing,
rehabilitating, or restoring the affected environment; or (d) reducing or eliminating the impact over time
by preservation and maintenance operations during the life of the action.

Best Management Practices: Best management practices (BMPs) relate most directly to water quality
and include methods, measures, or practices selected by an agency to meet its nonpoint source pollution
control needs. BMPs include but are not limited to structural and nonstructural controls and operation and
maintenance procedures. BMPs can be applied before, during, and after pollution-producing activities to
reduce or eliminate the introduction of pollutants into receiving waters.

River Values Background

The Wild and Scenic Rivers Act (WSRA) Section 1(b) requires administering agencies (the Forest Service in the
case of Fossil Creek) to protect a wild and scenic river’s values. Section 1(b) states:

“It is hereby declared to the be policy of the United States that certain selected rivers of the Nation which,
with their immediate environments, possess outstandingly remarkable scenic, recreational, geologic, fish
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and wildlife, historic, cultural, or other similar values, shall be preserved in free-flowing condition, and that
they and their immediate environments shall be protected for the benefit and enjoyment of present and
future generations. The Congress declares that the established national policy of dam and other construction
at appropriate sections of the rivers of the United States needs to be complemented by a policy that would
preserve other selected rivers or sections thereof in their free-flowing condition to protect the water quality
of such rivers and to fulfill other vital national conservation purposes.”

The Interagency Wild and Scenic Rivers Coordinating Council has issued specific guidance and criteria for
identifying ORVs (IWSRCC 1999). To be considered outstandingly remarkable,

e Avalue must be river-related or river-dependent. To be considered river-related or river-dependent, a
value must be located in the river or on its immediate shorelands (generally within 0.25 mile on either
side of the river); contribute substantially to the functioning of the river ecosystem; and/or owe its
location or existence to the presence of the river.

e Avalue must be rare, unique, or exemplary in a regional or national context. Tobe considered rare,
unique, or exemplary, a value should be a conspicuous example from among a number of similar values
that are themselves uncommon or extraordinary.

A variety of methods assist land managers, as guided by IWSRCC 1999, in determining whether certain resources
are so unique, rare or exemplary as to make them outstandingly remarkable. Input from organizations and
individuals familiar with specific river resources should be sought and documented as part of the process.

The determination that a river contains outstanding values is a professional judgment on the part of an agency’s
interdisciplinary team, based on objective, scientific analysis. Only one value is needed for eligibility as a WSR.

Descriptions of Fossil Creek’s river values presented in this chapter are considered benchmarks against which all
proposals for future management will be measured for meeting the standard of protection and, to the extent
possible, enhancement.

Previous Identification of ORVs

In the 1990s, the Forest Service conducted studies of Arizona’s free-flowing rivers. The Preliminary Analysis of
Eligibility and Classification for Wild/Scenic/Recreational River Designation (USDA 1993a) identified 57 rivers
and streams as potentially eligible for inclusion in the National Wild and Scenic Rivers System. This study
concluded Fossil Creek was potentially eligible for designation and identified its ORVs for the first time as
geology, fish, wildlife, history, ecology, and riparian community values.

In the early 2000s, the Forest Service proposed management changes for Fossil Creek to provide resource
protection and improved recreation quality, partly in response to the expected decommissioning of the Arizona
Public Service’s (APS) Childs-Irving hydropower system. Although this planning process was not completed, the
proposal published on the Forest Service website included an analysis of the eligibility of Fossil Creek as a wild
and scenic river from Fossil Springs to the Verde River in anticipation of restoration of flows. The river’s
outstandingly remarkable values were modified to scenery, geology, fish, wildlife, history, and botany.

In 2003, the Arizona Wilderness Coalition published a report titled Fossil Creek Wild and Scenic River Study
(Arizona Wilderness Coalition 2003). This report evaluated resources of Fossil Creek from Fossil Springs to the
Verde River to determine outstandingly remarkable values. Using criteria consistent with those developed by
IWSRCC, it found scenery, geology, fish, wildlife, cultural resources, and ecology met the outstandingly
remarkable value criteria. Table 2-1 lists previously identified ORVs.
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Early 2000s Forest Service 2003 Arizona Wilderness
1993 reports planning Coalition report
Reach Just below Fossil Springs dam to | Fossil Springs to the Verde River | Fossil Springs to the Verde River
studied the Verde River (approximately (approximately 14 miles) (approximately 14 miles)
13.5 miles)*
ORVs e Geology e Scenery e Scenery
identified e Fish e  Geology e Geology
o Wildlife e Fish e Fish
e History o Wildlife e Wildlife
e Ecology e History e  Cultural Resources
e Riparian Community e Botany e Ecology

*In 1993, the WSR-eligible reach of Fossil Creek began just downstream of the diversion dam and extended to the Verde
River. Once the dam was partially removed during decommissioning, Fossil Creek in its entirety was eligible for designation.
When Congress formally designated Fossil Creek in 2009, it included approximately three additional miles over those
previously identified.

Shortly after Fossil Creek was designed as a wild and scenic river in 2009, the Forest Service released a resource
assessment for public comment (USDA 2010). This document conducted a new assessment of Fossil Creek’s river
values. In 2011, a revised resource assessment, which addressed public comments, was published (USDA 2011).
Over time, some river values were altered because of changed conditions since previous evaluations or additional
rigor in the analysis. For example, fish, aquatic species, wildlife, and habitat were combined into one biological
ORV in 2016 (USDA 2016).%

Final River Values, Including ORVs

This CRMP makes a final determination that Fossil Creek and its immediate environment possess one or more
outstandingly remarkable values. The significance of selected river values follows criteria provided in IWSRCC
1999 as incorporated into agency policy (FSH 1909.12, Ch. 82.73a).

Using public comments and a resource assessment identifying changed conditions, the Forest Service simplified
its river values to ensure they better align with agency policy related to WSRA. Characteristics of each potential
river value were assessed within a “region of comparison,” which for Fossil Creek is the Central Highlands
Planning Area; this regional area is one of seven planning areas identified by the Arizona Department of Water
Resources (ADWR 2009; figure 2-1). It encompasses approximately 13,900 square miles and includes the Agua
Fria, Salt River, Tonto Creek, Upper Hassayampa, and Verde River basins. The Central Highlands physiographic
province is a transition zone between the plateau uplands to the north and the basin and range lowlands to the
south.

Fossil Creek’s river values consist of water (free-flowing condition and water quality) and four ORVSs:

Geology

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

Changes to the previously identified river values are intended to streamline how they are addressed in the CRMP
and to reflect conditions that have changed since the earlier evaluations of Fossil Creek. For example, a variety of
ecological values, including fish, wildlife, and habitat components of the riparian area are combined into the
biological ORV to reflect the connectivity and interdependence of Fossil Creek’s ecology. Recreation was added
as an ORV because of the unique and outstanding recreation opportunities offered by the creek after restoration of
full flows, as evidenced by the recent increase in demand for access and the fact that it has become an
international destination. Scenery was removed from the list of river values because further evaluation indicated

15 Combining multiple resources into one river value does not in any way reduce the value of the individual parts but will
reduce redundancy in the environmental analysis.
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that, although the scenery in Fossil Creek is diverse, scenery is also striking in other rivers and areas within the
region and the state and large power lines impact the scenery within the corridor. Further, key components of
Fossil Creek’s scenery such as its geology, biology, and water, are protected as their own river values.

All river values are treated equally and retain the same status for protection under the CRMP. All river values
apply to the entire river corridor.

This section first describes the connection of Fossil Creek’s water to the ORVs. Next it describes the four ORVs in
the context of the criteria used to determine eligibility for designation as an ORV. Baseline and existing conditions
for the river values are described later in this chapter.
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Figure 2-1. Arizona Water Atlas planning areas. The Central Highlands is the region of comparison for this evaluation.

Water

WSRA requires that the free-flowing condition of designated wild and scenic rivers be preserved and their water
quality protected. As a result, this CRMP holds Fossil Creek’s water, defined as a combination of free flow and
quality, to a protection standard similar to that associated with the ORVs. Additionally, WSRA allows the federal
government to obtain a federal reserved water right for the quantity of water sufficient to achieve the purposes of
the WSRA (e.g. protecting ORVs). Though water quantity is not an ORV on its own, because it is a critical
component of Fossil Creek’s ORVSs, protecting water quantity is key to protecting the ORVs. The link between
free flow, water quality, and water quantity and the ORVs is summarized below and described throughout this
CRMP.
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Free Flow

The year of designation of Fossil Creek as a Wild and Scenic River, 2009, constitutes the baseline condition for its
free flow. Leading up to designation, the restoration of natural flows to the creek in 2005 and the lowering of the
Fossil Springs Dam in 2009 served to improve its free-flowing characteristics. The importance of free flow to
Fossil Creek’s ORVs is evidenced by changes in the river corridor seen after restoration of flows. For example,
without flow diverted into the flume system, travertine deposition appears to be returning to a pattern similar to
historic conditions (Overby 2018); wildlife species such as the lowland leopard frog have expanded their ranges; a
robust native fishery has become established in a large portion of the creek; the presence of full flows is a vital
element of the cultural values ORV; and water-based recreation opportunities have expanded substantially.

Water Quality

Fossil Creek’s water quality, particularly its unpolluted nature, calcium carbonate content, temperature, color, and
clarity, are important components of Fossil Creek’s ORVs.

Auvailable data suggest Fossil Creek has excellent water quality (ADEQ 2017). This contributes to the high-quality
habitat for fish and aquatic macroinvertebrates present in the creek, which is an important element of the
biological ORV. Additionally, the high water quality allows visitors to readily enjoy water-based recreation.

Water, infiltrating into the ground from recharge areas above the Mogollon Rim, dissolves limestone as it
percolates through sedimentary formations. Carbon dioxide is dissolved into the water during the limestone
dissolution process and emerges at Fossil Springs at pressures up to 150 times greater than atmospheric conditions
(Malusa et al. 2003). Outgassing of the dissolved carbon dioxide results in supersaturation with calcium carbonate
(CaCQOg). Once a critical level of supersaturation is exceeded, the calcium carbonate precipitates to form travertine
deposits. This travertine deposition is a critical component of the geology ORV and contributes to the wildlife and
fish habitat in and around the creek.

The temperature of the water discharging from Fossil Springs is relatively warm, ranging from 67 to 72 degrees
Fahrenheit, and the water is exceptionally clear and an attractive blue-green color during baseflow conditions.
These characteristics add substantially to the scenic and recreational qualities of the creek.

Water Quantity

Fossil Creek’s baseflow emerges over a 1,000-foot reach of channel from a complex of springs that constantly
discharge from just a few gallons of water per minute to more than 10 cubic feet per second (cfs). Total flows
from the spring complex range from about 40 to 52 cfs (Nelson 2003). The uniform nature of the discharge from
the springs maintains a constant baseflow in the creek.

Fossil Creek’s ORVs owe their existence to the combination of the abundant, constant flow of water at baseflow
conditions and periodic flood flows that can alter channel conditions, increase habitat complexity, and create the
conditions needed for recruitment of native riparian species. Fossil Creek’s travertine features are formed at times
of baseflow and altered by flood flows. This dynamic is key to shaping the creek’s geology, channel morphology,
and riparian ecosystem, which in turn contribute to complex wildlife and fish habitat. Constant water flow with
periodic flood flows allows for the presence of the native fishery and macroinvertebrates and creates a diverse and
extensive riparian community that is home to numerous wildlife species. Year-round water availability made
human habitation of the Fossil Creek area possible, creating the deep cultural connection of the Western Apache
and Yavapai to Fossil Creek. Continued flows create the landscape that is critical to maintaining this cultural
connection today. Finally, without Fossil Creek’s constant flows, the recreational opportunities in the area would
be far fewer, and the area would not be the draw that it is to people from around the state, country, and world.

Future quantification of the federal reserved water right to “to achieve the purposes of the WSRA” by protecting
Fossil Creek’s ORVs should account for the strong relationship between Fossil Creek’s full range of flows and the
existence of the ORVs. Both baseflows and flood flows are critical to maintaining this relationship.
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“Water in a desert state is the primary resource. It carves the red rock country, sustains our forests. And
supports all our unique flora and fauna. Water conservation and allocation will be the prime movers of our
economic and environmental survival. Please continue to thoughtfully protect this wild river and its basin
and drainage to the very best of your ability for the sake of all living things that depend upon it.”” —
Katherine E.1®

Geology ORV
Geology ORYV Ciriteria: For geology to be an ORV, per IWSRCC guidance, it should meet several criteria:

e The river, or the area within the river corridor, contains one or more examples of a geologic feature,
process or phenomenon that is unique or rare within the region of comparison.

e The feature(s) may be in an unusually active stage of development, represent a “textbook” example,
and/or represent a unique or rare combination of geologic features (erosional, volcanic, glacial or other
geologic structures).

Description: Fossil Creek produces travertine, which is a geologic feature and process phenomenon that is unique
within the region of comparison. The existence of extraordinary travertine dams extending some distance
downstream from the spring sources, often creating impressive pools, has long been documented. *’

Travertine is defined, per the American Geological Institute, as biotically and/or abiotically precipitated calcium
carbonate (predominately calcite and aragonite) from spring-fed, heated and/or ambient-temperature waters.
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.

Springs emitting water supersaturated with calcium carbonate (CaCOs) have the potential to create travertine
structures that dramatically alter stream morphology. Structures form when water interacts with the soil zone,
carbonate aquifers, organic material, or regional geothermal activity to produce inorganic carbonic acid (H.CO3).
The carbonic acid increases dissolution of carbonate rocks, resulting in elevated concentrations of dissolved
carbon dioxide (CO.) in the water. The concentration gradient between atmospheric CO; and dissolved CO; in
water emerging from an aquifer initiates outgassing. As carbon dioxide concentrations move toward equilibrium
through outgassing, the water becomes supersaturated with calcium carbonate. When a critical level is exceeded, a
kinetic barrier is surpassed and calcium carbonate precipitates to form travertine deposits.

After construction of a 26-foot high dam resulted in Fossil Creek’s diversion for the Childs-Irving hydropower
system in 1909, the travertine structures in the channel were breached and destroyed by episodic floods and debris
flows. The return of full flows to Fossil Creek in 2005 triggered rapid re-growth of travertine dams; within
months, hundreds of new travertine dams started to form within the stretch of river downstream of the historic
dam (Fuller et al. 2011).

In North America, only three travertine systems are larger (with respect to water discharge and mineral deposition
potential) than Fossil Creek; all three of these are partially or wholly contained within national parks. These
systems consist of Havasu Creek (Havasupai Indian Reservation and Grand Canyon National Park), Blue Springs
of the Little Colorado (Navajo Reservation and Grand Canyon National Park), and Mammoth Hot Springs
(Yellowstone National Park). In addition, sites similar to Fossil Creek in Mexico (Agua Azul) and Croatia
(Plitvice) are protected in national parks.

16 |_etter from Katherine E. to Coconino National Forest, March 20, 2019
17 Lummis (1891) and Chamberlain (1904), as cited in Malusa et al. 2003
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Fossil Creek is the only creek within the Central Highlands physiographic region that is dominated by travertine-
forming water chemistry.

Geology Finding: The travertine formations in Fossil Creek are the fourth largest in North America; the potential
to quickly rebuild a huge travertine system is a rare feature and contributes to complex, dynamic fish and wildlife
habitat. Based on these findings, geology is carried forward as an ORV with the same standing as all the other
Fossil Creek river values.

Biological ORV (Fish and Aquatic Resources)

The biological ORV is comprised of both habitat and populations of fish, aquatic invertebrates, and wildlife.
Discussion of the biological ORV is divided into two sections; this section focuses on fish and aquatic resources.

Biological (Fish and Aquatic Resources) Criteria: For fish and aquatic resources to be part of a biological ORV,
values may be judged on the relative merits of either populations or habitat, or a combination of these conditions,
per IWSRCC national evaluation guidance.

* Populations: The river is nationally or regionally an important producer of resident and/or anadromous fish
species. Of particular significance is the presence of wild stocks and/or federal or state listed (or candidate)
threatened, endangered or sensitive species. Diversity of species is an important consideration.

* Habitat: The river provides exceptionally high-quality habitat for fish species indigenous to the region of
comparison. Of particular significance is habitat for wild stocks and/or federal or state listed (or candidate)
threatened, endangered or sensitive species. Diversity of habitats is an important consideration.

Population Description

Once full flows were restored in 2005 and native fish populations were restored, Fossil Creek supported an
exclusively native fish community in more than 10 miles of stream above a permanent fish barrier. This fish
community is of particular importance to the value of the biological ORV and is primarily composed of roundtail
chub, desert sucker, Sonora sucker, speckled dace, and longfin dace.

Six federally listed or Forest Service sensitive fish species either are present or have suitable habitat in the Fossil
Creek area (table 2-2). The endangered fish species are the loach minnow, Gila topminnow, and spikedace. Forest
Service sensitive species, on the Southwestern Regional Forester’s 2013 sensitive species list, are the roundtail
chub, desert sucker, and Sonora sucker.

From 2007-2014, Arizona Game and Fish Department (AGFD) and the U.S. Fish and Wildlife Service (USFWS)
stocked razorback sucker 8, spikedace, loach minnow, and Gila topminnow. Longfin dace, although already
thought to be present in Fossil Creek, was stocked to augment the native Fossil Creek population. Populations of
Gila topminnow and spikedace have persisted for several years after stocking ceased, though catch per unit effort
of both species declined in recent AGFD surveys (Rinker and Rogers 2017; Rinker and Rogers 2018). Razorback
sucker and loach minnow have not been detected for several years and those repatriation efforts are considered
failed (Robinson and Mosher 2018).

Fossil Creek contains a high diversity of macroinvertebrates compared to other southwestern streams, with well
over 100 species. The Fossil springsnail and a caddisfly are listed as Forest Service sensitive species.

Table 2-2. Federally listed and Forest Service sensitive fish and macroinvertebrates with potential to occur in the
Fossil Creek corridor

Species | Status | Critical Habitat in Fossil Creek

Fish

Loach minnow, Tiaroga cobitis | Endangered | Yes

18 In previous Fossil Creek analyses, the razorback sucker (Xyrauchen texanus) was included based on its presence and
stocking of the fish. It has since been determined that this fish is no longer present (Robinson and Mosher 2018).
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Species Status Critical Habitat in Fossil Creek
Spikedace, Meda fulgida Endangered Yes

Gila topminnow, Poeciliopsis occidentalis | Endangered NA

Roundtail chub*, Gila robusta FS-S** NA**

Desert sucker, Pantosteus clarki FS-S NA

Sonora sucker, Catostomus insignis FS-S NA

Macroinvertebrates
Fossil springsnail, Pyrgulopsis simplex FS-S NA
A caddisfly, Wormaldia arizonensis FS-S NA

*In 2016, the headwater chub, roundtail chub, and Gila chub were determined to be a single species, referred to as the
roundtail chub (Page et al. 2017).

*ES-S = Forest Service Sensitive Species (USFS, Southwestern Region, Regional Forester's List —September 2013); NA =
Not Applicable (no critical habitat has been designated for this species).

After the restoration of native fish species, the Arizona Game and Fish Commission approved creating the
country’s first-ever blue ribbon catch-and-release-only seasonal roundtail chub fishery along four miles of Fossil
Creek in 2009.

Habitat Description

High-quality habitat for native fish, including federally listed or Forest Service species, contributes to Fossil
Creek’s diverse aquatic community. This community flourishes because of the removal of non-native fish from
the system. Macroinvertebrates provide the food base for many native fish, and the wide diversity of these species
in the system is unique in its own right.

A multi-partner fisheries restoration project has made Fossil Creek into one of the most valuable habitats for
native fish, reversing the effects of a century of water diversion and invasion of non-native fish species. As part of
this effort, a fish barrier was constructed in 2004 on the lower portion of Fossil Creek (4.5 miles above the
confluence with the Verde River), and non-native fish species above the barrier were removed. The fish barrier
prevented upstream incursion of non-native species from the Verde River. Survey of Fossil Creek’s aquatic habitat
by AGFD in fall 2007 determined suitable habitat for native fish species to be repatriated. All reaches above the
permanent fish barrier showed habitat complexity, especially the upper reach (Irving power plant upstream to
Fossil Springs) with variable gradient, current, depth, and substrates. Travertine formations created pools for
aquatic species. Although extreme winter flooding in 2008 and 2010 re-distributed stream substrates and
destroyed many of the travertine dams throughout the system, Fossil Creek’s system is dynamic, much as it was
prior to the early 1900s. Far from being a detriment to native aquatic species, natural flooding and related habitat
changes are generally beneficial, removing substrate embeddedness and re-distributing both sediments and
nutrients into the riparian zone and downstream. Habitat changes in Fossil Creek do not appear to have harmed
the previously established native fish species (Marsh et al. 2010; Rinker and Roger 2018), providing further
evidence that native Gila basin fish are well-adapted to flooding (Meffe and Minckley 1987).

“Fossil Creek is an Arizona and a National Treasure. A healthy desert riparian stream is very rare. A
healthy native fishery is even more rare. Fossil Creek is both. And in fact, Fossil Creek is the best native
fishery surviving in the Southwest.”” — Center for Biological Diversity and Maricopa Audubon Society 1

Biological (Fish and Aquatic Resources) Finding: Fossil Creek is home to a diverse native fish community,
presently comprised of six endangered or Forest Service sensitive species and two special-status
macroinvertebrates, with no non-native fish above the fish barrier. Interdependence exists among Fossil Creek
native fish, invertebrates, and their ever-changing habitat. Based on these findings, fish and aquatic resources are
carried forward as a component of the biological ORV, which has the same standing as all the other Fossil Creek
river values.

19 |_etter from Center for Biological Diversity and Maricopa Audubon Society to Coconino National Forest, April 2, 2019
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Biological ORV (Wildlife)

The biological ORV is comprised of both habitat and populations of fish, aquatic invertebrates, and wildlife.
Discussion of the biological ORV is divided into two sections in this document; this section focuses on wildlife.

Biological (Wildlife) Criteria: For wildlife to be part of a biological ORV, values may be judged on the relative
merits of either populations or habitat, or a combination of these river-related conditions, per IWSRCC national
evaluation guidance.

Populations: The river or area within the river corridor contains nationally or regionally important populations of
indigenous wildlife species. Of particular significance are species considered to be unique and/or populations of
federal or state listed (or candidate) threatened, endangered or sensitive species. Diversity of species is an
important consideration.

Habitat: The river, or area within the river corridor, provides exceptionally high quality habitat for wildlife of
national or regional significance, and/or may provide unigue habitat or a critical link in habitat conditions for
federal or state listed (or candidate) threatened, endangered, or sensitive species. Contiguous habitat conditions
are such that the biological needs of the species are met. Diversity of habitats is an important consideration.

Population Description

Fossil Creek and its associated riparian habitat supports roughly 200 known bird, mammal, reptile, and amphibian
species, based on survey observations. A potential 300 additional species could be present based on Fossil Creek’s
diverse available habitat.

Approximately 80 special-status species are present or potentially present within the Fossil Creek drainage. Six
federally listed or proposed wildlife species that occur or have existing or potential habitat are the Mexican
spotted owl, southwestern willow flycatcher, western yellow-billed cuckoo, northern Mexican gartersnake,
narrow-headed gartersnake, and Chiricahua leopard frog (table 2-3). In addition, Fossil Creek is home to eight
Forest Service sensitive species; two Forest Service locally important species; 19 federal and state identified
neotropical migratory bird species, and Bald and Golden Eagle Act species.

Table 2-3. Federally threatened and endangered wildlife with potential to occur in the Fossil Creek corridor

Wildlife Species Status Critical Habitat
Mexican spotted owl, Strix occidentalis lucida Threatened Yes
Southwestern willow flycatcher, Empidonax traillii extimus | Endangered No

Western yellow-billed cuckoo, Coccyzus americanus Threatened No

occidentalis

Northern Mexican gartersnake, Thamnophis eques Threatened Proposed*
Narrow-headed gartersnake, Thamnophis rufipunctatus Threatened Proposed*
Chiricahua leopard frog, Rana chiricauhensis Threatened No

*A small amount of proposed critical habitat for both gartersnakes occurs along the Verde River, which falls in the last 600 feet
of the Fossil Creek river corridor, where it converges with the Verde River. This area is managed under the completed Verde
WSR CRMP.

Birds: A number of bird species of regional significance occur near or along Fossil Creek, in particular the
common black-hawk and Mexican spotted owl. Other special-status birds observed in or near the Fossil Creek
corridor include bald and golden eagles, zone-tailed hawk, American dipper, Bell’s vireo, Lucy’s warbler, belted
kingfisher, peregrine falcon, and Costa’s hummingbird.

The common black-hawk, a riparian obligate, nests all along Fossil Creek. The common black-hawk is considered
a species of concern throughout much of its range in the southwestern United States because of human-caused
threats to riparian habitat that have reduced native fish and amphibians to feed its nestlings. Aquatic prey have
undergone significant declines in many riparian systems. In 2008 and 2009, a study documented prey delivery to
18 black-hawk nests in four tributaries of the \erde River drainage; fish dominated the prey composition brought
to Fossil Creek nests, distinguishing nests from the other three tributaries (Oak Creek, Wet Beaver Creek, Red
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Tank Draw; Etzel et al. 2014). Restoration of Fossil Creek may have allowed diets of nesting black-hawks to be
similar to historical diets due to an increase in native fish abundances.

While Mexican spotted owls are known to nest just outside of the Fossil Creek corridor, they historically nested in
the riparian area, likely using the corridor for foraging during the breeding season and spending time in the
riparian habitat in winter. The Fossil Creek corridor is considered recovery riparian habitat for the Mexican
spotted owl.

Potential habitat for the southwestern willow flycatcher and suitable habitat for the western yellow-billed cuckoo
exists in Fossil Creek. Surveys for these species in Middle Fossil have failed to detect either species; however,
Fossil Creek may be capable of supporting populations of cuckoos and flycatchers as these species re-occupy
their historic range.

Mammals: Mammal species of significance known to occur in Fossil Creek include Arizona gray squirrel, a high
diversity of bat species, beaver, river otter, ring-tailed cat, coatimundi, and various game species.

Avrizona gray squirrel populations have declined concurrent with the loss of southwest riparian woodlands. They
are uncommon and only occur in limited canyons within central and southern Arizona where water, walnuts, and
acorns are available.

Bat surveys in Fossil Creek have documented 17 of the possible 23 bat species that may occur in Fossil Creek.
Mexican free-tailed bat, pallid bat, and California myotis are the dominant species recorded. Forest Service
sensitive species include Allen’s lappet-browed, pale Townsend’s big-eared, spotted, and western red bats; all but
spotted bats have been detected along Fossil Creek. Despite few bat roost inspections, occupied bat roosts are
known to occur in cliff dwellings with other roosts occurring in natural structures, such as underneath loose bark
on snags, and in man-made structures, such as bridges and flume tunnels. Water sources such as earthen stock
tanks, springs, seeps, and streams are important for bat drinking and foraging.

Many game mammals occur in Fossil Creek. Rocky mountain bighorn were introduced into the West Clear Creek
area in 2006. Since then, populations have established in various portions of the Fossil Creek corridor. Other
species include javelina, mountain lion, bear, mule deer and white-tailed deer.

Non-game mammal species include several species of skunks, which occur primarily within riparian zones within
close proximity to the presence of camp supplies and trash. Other mammal species in the Fossil corridor include
rock squirrels and various species of woodrats and mice.

Reptiles and Amphibians: Reptile and amphibian species of significance in the Fossil Creek corridor include
lowland leopard frogs, gartersnakes, Arizona toads, and Gila monsters.

The only viable population of lowland leopard frogs on the Coconino National Forest persists in Fossil Creek.
Prior to restoration, lowland leopard frogs only persisted above the Fossil Springs dam and were at record low
numbers. Since restoration efforts, these frogs are recovering and recolonizing below the historic dam
downstream to Irving. Because of the lack of non-native fish and limited crayfish, the lowland leopard frog
population in Fossil Creek is the most secure population in the entire regional planning area.

Chiricahua leopard frogs, a federally listed species, occur at higher elevations and are present within the upper
watershed of Fossil Creek, but not in the Fossil Creek corridor.

While the federally listed narrow-headed and northern Mexican gartersnakes have not been detected in Fossil
Creek, narrow-headed gartersnakes have been detected along the Verde River near the Fossil Creek confluence. It
is unknown whether these two gartersnakes historically occurred in Fossil Creek because there were no
herpetological surveys prior to hydropower operations at the turn of the 20th century. The travertine-dominated
portion of Fossil Creek with its dense aquatic vegetation, pools, and slower flows provides optimal habitat.
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The Arizona toad historically occurred in Fossil Creek, but intensive amphibian surveys have not detected any
juveniles or adults. Gila monsters occur in the Fossil Creek corridor as well as along FR 708 to Highway 260.

Habitat Description

Riparian areas, which are the most productive biotic communities in the southwest, provide habitat for wildlife,
including the majority of breeding bird species of the West. Less than one percent of the Coconino and Tonto
national forests are comprised of riparian areas. The conservation value of riparian areas is disproportionate to
their spatial extent, particularly in arid and semi-arid environments (Miller et al. 2003).

Upward of 80 percent of southwestern wildlife species (Chaney et al. 1990) and approximately 60 to 70 percent of
Western bird species completely depend on riparian areas (Ohmart 1996). Breeding bird densities along the Verde
River were found to be in excess of 800 pairs per 100 acres (Carothers et al. 1974). This represents the highest
avian population density per unit area recorded in North America (Johnson et al. 1977). Given that Fossil Creek is
contiguous to the Verde River and that Fossil Creek’s travertine supports even more complex habitat, it is likely
that breeding bird densities along Fossil Creek are similar to or even higher. Riparian areas also provide critical
resources for migrating birds.

Riparian corridors facilitate faunal mixing on a regional level, especially at the interface of different biomes or
ecoregions (Sogge et al. 2005). When compared to other Verde River tributaries, Fossil Creek is the only intact
perennial system with continuous flow without any water diversions in Arizona. Fossil Creek provides the only
uninterrupted system between the Verde River and the Mogollon Rim. This unfragmented system not only
provides contiguous habitat for riparian obligates, it also provides a contiguous corridor for wildlife species
moving through during dispersal or migration.

Fossil Creek’s riparian area is unusual compared to most riparian areas because it is travertine-dominated. The
deposition of travertine and creation of travertine dams has resulted in impoundment of sediments and 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.

Adjacent to the riparian habitat, there are important areas of mesquite bosques (woodlands), which provide critical
nesting and foraging habitat for certain species such as yellow-billed cuckoo, Bell’s vireo, Lucy’s warbler, and
verdin.

The presence of introduced plants and weeds from historic and ongoing human disturbance in Fossil Creek is
evident. Even though the Forest Service has continued to treat the high-priority invasive species along the riparian
corridor, invasive weed populations continue to persist.

Finding: Fossil Creek is home to a diverse native wildlife community with hundreds of species, six of which are
federally listed and many others are special-status. Fossil Creek is the only intact perennial system with
continuous flow without any water diversions in Arizona. The diverse habitat, free of non-native fish, supports
regionally important populations of species, such as the common black-hawk and the lowland leopard frog. This
unfragmented system not only provides contiguous habitat for species that can only survive in riparian habitat; it
also provides a contiguous corridor for wildlife species moving through during dispersal or migration. In the
travertine-dominated reaches, creation of travertine dams has resulted in the formation of terraces that support a
variety of submergent, floating, emergent, herbaceous, and shrubby habitat components. Based on these findings,
wildlife is carried forward as a component of the biological ORV, which has the same standing as all the other
Fossil Creek river values.
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Western Apache and Yavapai Traditional and Contemporary Cultural Values
ORV

Cultural ORYV Ciriteria: For cultural values to be an ORV, per IWSRCC national evaluation guidance, they
should meet several criteria:

The river or area within the river corridor contains a site(s) or feature(s) associated with a
significant event, an important person, or a cultural activity of the past or present that was or is
rare, unusual, or one-of-a-kind in the region. Many such sites are listed on the National Register
for Historic Places, which is administered by the National Park Service. A historic site(s) and/or
feature(s) in most cases is 50 years old or older. There may also be locations of exceptional
cultural value or importance to American Indian tribes.

Traditional cultural practices and ceremonies, together with associated sites and spaces, constitute the Western
Apache and Yavapai traditional and contemporary cultural values ORV. In Fossil Creek’s past, two concurrent
historic occupations existed: one by the indigenous Apache and Yavapai and one by Anglo workers associated
with hydropower production.

Prehistory through Historic Times: Human habitation in the Fossil Creek river corridor began several millennia
ago and extended into the 1950s; most recently, the Apache and Yavapai peoples inhabited the river corridor and
currently live in its vicinity.

Certain Apache and Yavapai clans consider Fossil Creek to have been a central part of their home territory from
the beginning of memory (Randall et al. 2009). Although both the Yavapai and Apache lived a nomadic lifestyle,
the Apache developed farmland along Fossil Creek and returned seasonally to plant and harvest crops. The
Apache likely would have been in residence along Fossil Creek when the first Europeans made their way into
what is now Arizona. The rough terrain initially would have insulated the river corridor from Anglo settlers who
began streaming into the Verde Valley in the 1860s.

By the 1870s, the U.S. Cavalry pursued an active campaign against the Yavapai and Apache throughout central
and southern Arizona. By 1873, only a few families lived in secrecy along Fossil Creek, remaining hidden from
government troops. Some of these families survived through the entire Reservation Period (approximately 1871
until 1900) without ever being sent to San Carlos Reservation (Pilles 1981; Randall et al. 2009). These few
individuals provided an unbroken cultural continuum—Iiving isolated along Fossil Creek and then renewing the
traditional culture among those who returned from San Carlos.

Euro-American settlers started to explore Fossil Creek in the late 19" and early 20" centuries. % The seclusion of
the area changed in 1900, when Lew Turner filed for water rights in Fossil Creek. This set the stage for the long
process that eventually resulted in the development of the Childs-Irving hydroelectric power system; with it came
a bustle of activity that continued for more than a century.

Fossil Creek was the site of the first hydrologic power system in Arizona, when, in 1909, construction began on
the Childs-Irving system. Hydropower generation facilitated the development of mines in the Prescott, Jerome,
and Humboldt areas. The Childs-Irving hydroelectric project was also supplying up to 70% of the power for
Phoenix in 1920 (Effland & Macnider 1991). The Childs-Irving system was listed on the National Register of
Historic Places in 1991 to recognize both its accomplishment as an engineering and construction feat and its
contribution to the economic development of Arizona.

The construction of the Childs-Irving hydropower system played a role in the return of the Yavapai and Apache to
Fossil Creek. Both the Yavapai and Apache were beginning to leave the reservations at San Carlos, Fort
McDowell, and elsewhere in the early 1900s. Many returned to familiar places along the Verde River and the

20 An isolated parcel of land in Fossil Creek was homesteaded in 1906, but very little is known about how the homesteaders
fit into the larger history of Fossil Creek.
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Mogollon Rim, only to find that settlers had taken over their traditional homelands during their 30-year absence.
The sudden flood of Indians in need of employment and space where they would be allowed to set up camps for
their families coincided with the need for huge amounts of manual labor to construct the Childs-Irving system.
Some brought their families and stayed, either doing maintenance on the power system after initial construction
was completed or farming along Fossil Creek. The return of people to their traditional territory, rich with cultural
significance, and a reconnection with traditional practitioners who managed to survive along Fossil Creek
reinvigorated traditional religious practices.

By the mid-1950s, much of the two power plants had been automated, and few Indians remained on the payroll.
Their farms had also been abandoned as families moved onto reservation lands in the Verde Valley or closer to
towns where wage jobs were easier to find. The last of the Apache camps were bulldozed by APS in the early
1950s, thus ending the long history of Apache and Yavapai residential habitation of Fossil Creek. Traditional
Apache camps left little permanent archaeological evidence, and the sites in the Fossil Creek river corridor are no
exception. (KenCairn & Randall 2007; Krajl & Randall 2009; Randall et al. 2009).

The process of returning natural flows to Fossil Creek led to the dismantling and removal of much of the Childs-
Irving hydropower system. There is scant evidence of this astonishing engineering accomplishment left on the
landscape. There are still interpretive opportunities related to the power system, but the significance of the
remaining features would not be obvious to the typical visitor without specific explanation.

Traditional and Contemporary Cultural Use Description: The Fossil Creek area is very important in Apache
and Yavapai culture. The Apache maintain many place names associated with features in and adjacent to the
corridor (North, Senior, & Foster 2002; Vincent Randall and Chris Coder, personal communication, March 30,
2011). Fossil Creek plays a role in several Apache creation stories and other significant stories (Krajl & Randall
2009). Apache elders have identified several locations within the corridor as being “holy” (significant beyond that
connoted by “sacred,” Vincent Randall and Chris Coder, personal communication, March 30, 2011; Bob Bear,
personal communication, March 12, 2013). The Yavapai-Apache Nation has requested that a portion of the Fossil
Creek river corridor be nominated to the National Register of Historic Places as a Traditional Cultural Property.
Both the Yavapai and Apache continue to conduct ritual visits to Fossil Creek (Randall et al. 2009).

*“...Fossil Creek, its water sources, watershed, and distinctive riparian area possess singular and
exceptional values for Apache, Yavapai, and other Indigenous peoples. In particular, the area affected by
the CRMP has served as a uniquely important place of refuge from violent invasion, as a source of animals,
plants, and minerals essential to the conduct and perpetuation of our cultures, and as a still-vital
wellspring for spiritual and cultural inspiration and refreshment.” —San Carlos Apache Tribe #

Traditional and Contemporary Cultural Values Finding: Fossil Creek played a significant role in two
interconnected events that occurred over the past 100-plus years. First, Fossil Creek was a traditional territory of
the Yavapai and Apache, and it was one of the first places that many families returned to after being allowed to
leave reservations. Also, some families hid out in the Fossil Creek area during the reservation period and were
able to retain and pass on important cultural information. The Yavapai-Apache Nation has provided oral evidence
that Fossil Creek has in the past and continues to play an important role in their traditional practices and spiritual
wellbeing. Based on these findings, Western Apache and Yavapai traditional and contemporary cultural values are
carried forward as an ORV with the same standing as all the other Fossil Creek river values. Second, the Childs-
Irving hydropower system was built along Fossil Creek in the early 20" Century and played an important role in
early state of Arizona economic development. However, there is very little visible evidence left to attest to the
history of hydropower generation that has played out along Fossil Creek over the past century due to the
decommissioning of the system before the Wild and Scenic River designation. Therefore, hydropower cultural
sites are not considered outstandingly remarkable.

21 |_etter from San Carlos Apache Tribe to Coconino National Forest, April 29, 2019
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Recreation ORV

Recreation ORV Criteria: For recreation to be an ORV, per IWSRCC national evaluation guidance, it should
meet several criteria:

o Recreational opportunities are, or have the potential to be, popular enough to attract visitors from
throughout or beyond the region of comparison or are unique or rare within the region. Visitors are
willing to travel long distances to use the river resources for recreational purposes. River-related
opportunities could include, but are not limited to, sightseeing, wildlife observation, camping,
photography, hiking, fishing, hunting, and boating.

e Interpretive opportunities may be exceptional and attract, or have the potential to attract, visitors from
outside the region of comparison.

Description: Fossil Creek provides outstanding opportunities for a variety of recreational activities and it
historically has attracted large numbers of visitors per day, many of whom return year after year and come from
outside the local area. Permit data from 2016 revealed that 89 percent of visitors were from outside the local area.
Fossil Creek provides relief from the desert heat. Visitors enjoy the shade and cooler temperatures created by the
dense riparian canopy, and there is an abundance of deep, clear pools in which to wade, swim, and snorkel. The
springs that form Fossil Creek keep the water flow constant throughout the year, which is an uncommon and
welcome attribute for visitors in the desert southwest. Calcium carbonate dissolved in the water gives it a
beautiful blue-green color and creates interesting travertine structures, admired by visitors.

Other attractions and opportunities include the 72-degree Fahrenheit water, camping, hiking, wilderness
appreciation, fishing, wildlife and nature observation, photography, bird watching, and cultural and historical site
interpretation. Visitors typically access Fossil Creek along the 3.5 miles of road that parallels the creek, by hiking
northeast of the road along Fossil Creek to a waterfall, and by hiking or backpacking using the Bob Bear
(formerly Fossil Springs) Trail. Specific river-related recreation opportunities in Fossil Creek include:

Swimming: Fossil Creek has numerous swimming holes and waterfalls that were greatly enhanced by the return
of full flows to Fossil Creek in 2005. Swimming is reported as the most popular activity in Fossil Creek.

*“...my favorite part [of Fossil Creek] is getting to swim in the crystal clear water. | swam there for the first
time last summer and it was the most magical experience. There is something so serene and almost
euphorical about swimming in such perfect and clear water. The fact that it's an oasis in Arizona, makes it
even more of a treasure that should be enjoyed by those who dare to trek the hot and extensive hike.”” —
Hannah J. %

Camping: Dispersed camping is also a popular form of recreation at Fossil Creek. Car camping occurs in Middle
Fossil, and backpacking occurs in the Fossil Springs area and, to a lesser extent, in the wild segments. Visitors
historically camped in Fossil Creek year-round, but because of adverse resource effects camping is currently only
available in portions of the river corridor during the low-use season. Year-round designated camping opportunities
may be expanded under this CRMP.

Hiking: The trail system in and around Fossil Creek provides diverse hiking and backpacking opportunities,
including to the Mazatzal Wilderness, Fossil Springs Wilderness, Fossil Springs Botanical Area, and Verde Wild
and Scenic River. Portions of four designated trails are present in the Fossil Creek river corridor: the Flume Trail,
the Bob Bear (formerly Fossil Springs) Trail, the Mail Trail, and the Deadman Mesa Trail. The first three trails
lead into the Fossil Springs Wilderness and the botanical area. Deadman Mesa Trail, which is rarely used,
accesses the Mazatzal Wild Segment and Verde Wild and Scenic River. A one-mile trail connects the Dixon Lewis

22 |_etter from Hannah J. to Coconino National Forest, January 27, 2017
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(formerly Waterfall) Trailhead to the popular waterfall destination. This trail is designated as a National Forest
System Trail through the CRMP.

Boating: Since the return of natural flows to Fossil Creek in 2005, kayakers and pack rafters often boat Fossil
Creek between the Waterfall and Bridge, and, to a lesser extent, other sections of creek. They enjoy kayaking all
year long—a rare opportunity as most streams in the warm desert run dry in summer or are too cold in winter in
other areas. Fossil Creek is the only major whitewater in Arizona that is both accessible and navigable year-round,
and is the only boat-navigable travertine waterway in the U.S.

“Fossil Creek’s waterfalls, deep pools, rapids, geology, scenery, water quality, and flow regime combine to
make it a rare, unique, and exemplary whitewater paddling resource.”” — American Whitewater 23

Cultural Attractions: The Childs-Irving hydropower system is designated as a National Register Historic
District. Surveys and predictive models suggest prehistoric sites are present in high densities. All alluvial flats
used for camping and picnicking are likely to contain prehistoric resources. Opportunities exist to interpret these
cultural resources.

Fishing: After dam removal, the Arizona Game and Fish Commission approved a catch-and-release seasonal
roundtail chub fishery along a portion of Fossil Creek (the season is currently the first Saturday in October
through April 30). Many anglers enjoy fishing for native species in their native habitat, an opportunity that is rare
in Arizona.

Hunting: Hunting is popular in the Fossil Creek area, especially for deer, javelina, and quail. The Fossil Creek
river corridor is part of game management units 6 and 22.

The existence of the recreation ORV is directly related to the existence and condition of Fossil Creek’s other river
values. The abundant, consistent water flow; high water quality; and outstandingly remarkable geology, biology,
and cultural values together make up a place that visitors from around the world seek to experience. Protecting the
health of the other river values is essential to protecting the recreation ORV.

“Allowing for recreational use within Fossil Creek is extremely import[ant] to many Arizona residents, this
can be seen in the large numbers of people who flock to Fossil Creek during the warm summer months.
This recreational site provides a unique experience as it is one of the few bodies of water in Arizona, and is
the closest to our friends in the valley who feel the heat of the summer most intensely. It provides an escape
to those who commonly find themselves in city environments most of the time.” — Prestin C. 2

Recreation Finding: Many visitors to Fossil Creek come from outside the Arizona Central Highlands region.
Although it is common for Phoenix residents to comprise a large proportion of visitors at recreation areas in
Arizona, including Fossil Creek, Fossil Creek also attracts both national and international visitors. The river
corridor contains exceptional opportunities to swim, wade, boat, hike, view wildlife and native fish, and
appreciate the history and geology of the area, and it is rare that all of these opportunities exist in one place. Based
on these findings, recreation is carried forward as an ORV with the same standing as all the other Fossil Creek
river values.

Water Quantity and Quality Requirements to Protect River Values

The USGS installed a continuously recording flow gage in 2010 at the Fossil Creek Bridge along FR 708; data
collected by the gage are important to developing an understanding of Fossil Creek’s flows. A more explicit
explanation of the connection between Fossil Creek’s flow, water quality, and protection of its river values will be

23 |etter from American Whitewater to Coconino National Forest, January 20, 2017
24 |etter from Prestin C. to Coconino National Forest, April 3, 2019
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completed separately. Protecting Fossil Creek’s flow would contribute to protection, and, potentially,
enhancement all of Fossil Creek’s river values.

Protecting and Enhancing River Values

WSRA requires comprehensive planning for wild and scenic rivers to provide for the protection and enhancement
of ariver’s free-flowing condition, water quality, and the ORVs that make it worthy of designation in the National
Wild and Scenic Rivers System. WSRA further specifies that designated rivers and their values be protected and
enhanced for the enjoyment of present and future generations. WSRA Section 10(a) states:

“Each component of the national wild and scenic rivers system shall be administered in such manner as to
protect and enhance the values which caused it to be included in said system without, insofar as is
consistent therewith, limiting other uses that do not substantially interfere with public use and enjoyment of
these values. In such administration primary emphasis shall be given to protecting its aesthetic, scenic,
historic, archeologic, and scientific features. Management plans for any such component may establish
varying degrees of intensity for its protection and development, based on the special attributes of the area.”

In 1982, the secretaries of the departments of the Interior and Agriculture jointly issued guidelines for
implementing WSRA. These guidelines ?® interpreted Section 10(a) as a “nondegradation and enhancement policy
for all designated river areas, regardless of classification” (p. 39458). The guidelines further clarify that wild and
scenic rivers “will be managed to protect and enhance the values for which the river was designated, while
providing for public recreation and resource uses which do not adversely impact or degrade those values. Specific
management strategies... will always be designed to protect and enhance the values of the river area” (pp. 39458-
59).

A statutory amendment to WSRA in 1986 added Section 3(d)(1), requiring river managers to prepare a detailed
CRMP:

“For rivers designated on or after January 1, 1986, the Federal agency charged with the administration of
each component of the National Wild and Scenic Rivers System shall prepare a comprehensive
management plan for such river segment to provide for the protection of the river values. 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.”

In addition, the IWSRCC interpreted “protection” and “enhancement” of river values. Protection is the
elimination of adverse impacts (also referred to as adverse effects) on river values, including those occurring on
the date of designation; enhancement is the improvement in conditions (IWSRCC 2002).

As part of the general management principles, the 1982 interagency guidelines advise agencies to address carrying
capacity, the amount of public use and access, and the types of public facilities that the river area can sustain
without adverse impact or degradation of river values. Carrying capacity (referred to as user capacity) is
addressed in Chapter 4.

In order to satisfy the requirement of WSRA to protect and enhance Fossil Creek’s river values, the CRMP
includes the following components:

1. Adetailed description of free flow, water quality, water quantity, and the outstandingly remarkable values
identified for Fossil Creek, including a description of the baseline (2009) and existing resource conditions
— this chapter;

2. Anassessment of the river values for the presence of adverse impacts or degradation — this chapter;

2 National Wild and Scenic Rivers System; Final Riverside Guidelines for Eligibility, Classification and Management of
River Areas, September 7, 1982, 47 Fed. Reg. 39453-39461.
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3. Desired conditions (goals), standards, guidelines, objectives, and management approaches for protecting
and enhancing river values — Chapter 3, Management Direction;,

4. Management actions (including establishing user capacities and addressing development of lands and
facilities) designed to eliminate any adverse impacts or degradation and protect and enhance river values
— Chapter 5, Management Actions;

5. A monitoring plan with specific indicators for each river value and thresholds identified for conditions at
which adverse impacts or degradation are threatened — Chapter 6, Monitoring and Adaptive Management,
and

6. Adaptive management actions that may be taken to eliminate adverse impacts or degradation if thresholds
are reached —Chapter 6, Monitoring and Adaptive Management.

The plan identifies management actions needed to correct situations where river values are threatened and
describes additional actions using adaptive management if needed to eliminate adverse effects on river
values.

Baseline and Existing Conditions

The year a wild and scenic river is designated represents the baseline condition against which subsequent
conditions of river values are assessed (IWSRCC 2018). Baseline condition serves as the basis on which the
degree or intensity of any existing impacts can be measured and future impacts assessed, should they occur. All
future activities are to be measured from this baseline to ensure continued high-quality conditions and, with
respect to river values, to eliminate adverse effects (protect) or improve conditions (enhance) within the river
corridor. The existing condition of the river values can then be compared baseline condition. This comparison
supports establishing management direction and prioritizing management actions in the CRMP.

This section describes baseline and existing conditions for all of the river values. This section also provides
general definitions of adverse impact, degradation, protection, and enhancement for each river value. More
specific information for determining the condition of river values is provided elsewhere in the CRMP. Chapter 3
contains desired conditions that provide detail on conditions that would represent protection and opportunities for
enhancement; Chapter 3 also contains standards and guidelines designed to prevent adverse impact and
degradation. Chapter 6 describes indicators for measuring the condition of river values and thresholds that
represent specific points at which adverse impact or degradation are threatened.

Water: Free-Flowing Condition, Quality, and Quantity

Baseline and Existing Conditions for Free Flow

The Fossil Creek-Verde River 5th Code watershed occupies about 140 square miles in the Central Highlands
physiographic province of Arizona. The upper elevations of the watershed are at approximately 7,260 feet and
Fossil Creek’s confluence with the Verde River is at approximately 2,550 feet. Approximately 14.5 miles of Fossil
Creek between Fossil Springs and the Verde River flows year-round.

Fossil Creek has been free-flowing with few impediments since the restoration of flows to the creek in 2005 and
lowering of the diversion dam in April 2009. Fossil Creek’s free flow was described in Loomis 2010 and is
summarized below. These descriptions represent both baseline and existing conditions. Six constructed features,
which existed in 2009 and still exist today, are present within the creek: the historic diversion dam, an old
diversion structure at Irving, a low water crossing at Irving, the Fossil Creek Bridge, road gabions on FR 502, and
a permanent fish barrier. A temporary fish barrier existed from August 2011-August 2013. Five of the structures
are found in the recreational segment, and the fish barrier is within the Mazatzal Wilderness in the Mazatzal wild
segment.

Historic Fossil Springs Dam: The dam is located approximately 0.4 miles downstream of the start of perennial
flow in Fossil Creek. The dam formerly diverted the creek into the flume system. The dam was partially removed
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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: This features is a concrete and rock structure located at the former Irving power
plant site. 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 creek bed. 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 Gabion: The gabion is located on FR 502 south of the Sally May recreation site. The gabion was installed
to protect the road from flood flows in Fossil Creek. The gabion is a rock-filled wire basket that is approximately
70 feet long and 12 feet high and extends downstream to the point where the road curves away from the stream.
The structure is a form of riprap and because of 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
following a flood event that damaged the barrier, a temporary fish barrier was installed through 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.

Overall, the free-flow analysis determined that the historic Fossil Springs Dam, Irving low water crossing, Fossil
Creek Bridge, road gabion, and the permanent fish barrier affect free flow by modifying the waterway.
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.

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.
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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.

Baseline and Existing Conditions for Water Quality

Arizona Department of Environmental Quality (ADEQ) is responsible for establishing state water quality
standards and monitoring the quality of the state’s surface water. ADEQ has designated Fossil Creek as an
“Qutstanding Arizona Water,” which recognizes the quality and recreational and ecological significance of its
water. As required under the Clean Water Act, ADEQ assesses the water quality of Arizona every periodically and
publishes its findings in a report submitted to the Environmental Protection Agency (EPA) titled “Water Quality in
Arizona 305(b) Assessment Report” (305(b) 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. The most recent 305(b) 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 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 1000 primary contact recreators and a geometric mean of 30 cfus/200mL 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 in 2010 through 2013 at three sites in Middle Fossil Creek, including a site 0.3 miles below the popular
Waterfall area, 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, however, 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 as part of a
graduate study (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 incidents were highest at Homestead
with 831 and lowest at the Irving site with 27. This is waste that was disposed of improperly and could lead to
bacterial contamination of Fossil Creek. In 2017, eight vault toilets were installed in Fossil Creek to replace most
of the temporary toilets in the WSR corridor.

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, also on the Coconino National Forest. The resuspension of
bottom sediments through recreation activities and increases 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. 26 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

26 https://www.epa.gov/national-aquatic-resource-surveys/indicators-enterococci
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Creek including Irving, Sally May, FR 708 bridge, and Purple Mountain did not detect any exceedances of state
water quality standards for this species of fecal indicator bacteria.

Recreational users in Fossil Creek are expected to pack out all of their garbage, except at the Bob Bear (Fossil
Springs) Trailhead site, where a trash can is present. NAU (Adams et al. 2011) detected increasing amounts of
garbage at transects in riparian areas established to detect disturbance to riparian areas between 2010 and 2011.
Trash has been picked up annually by volunteers, including kayakers, and seasonal employees regularly at high-
use recreation sites along Fossil Creek during the high-use. The Forest Service removed 11,511 pounds of trash
from Fossil Creek in 2015, 4,463 pounds in 2016, and 2,490 pounds in 2017. Trash may negatively affect water
quality.

The other water quality constituent of concern in 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 (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) 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))

In April 2009, when the Fossil Springs Dam was lowered by 14 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 created an incised zone that extends upstream
from the remnants of the dam approximately 800 feet. Steep eroding banks up to 15 feet high border the channel
in this reach, but this has decreased over time with 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 floods in 2008, 2010, 2013, 2015, and 2017. 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 approximately four-mile section of FR 708 between the Dixon Lewis
(Waterfall) Trailhead and Bob Bear (Fossil Springs) Trailhead because of the deteriorating condition of the road.
In particular, a road segment of at least %2 mile extending from the Waterfall parking area to the first switchback is
hydrologically connected the 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 Dixon Lewis (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 this trail, mitigating effects to riparian
habitat, native fish, and Fossil springsnails. By elevating the footbridges above the exposed wetted soils, sediment
input was reduced to Fossil Creek at this location. Management efforts in recent years have also 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.

Baseline and Existing Conditions for Water Quantity

A stream gage (No. 09507480), installed by the U.S. Geological Survey (USGS) at Fossil Creek Bridge, has
provided continuous stream flow data since Sept. 15, 2010 (figure 2-2). Descriptions here represent both baseline
and existing conditions.

USGS 09507480 FOSSIL CREEK NEAR STRAWBERRY, AZ
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Figure 2-2. Instantaneous discharge in cubic feet per second at USGS Gage 09507480 at Fossil Creek Bridge

The main stem of Fossil Creek begins at the confluence of Calf Pen and Sandrock canyons, which drain from the
Mogollon Rim. The creek is intermittent for the first three miles, flowing in response to rainfall and snowmelt.
The subdued topography above the Mogollon Rim, geologic structures, high winter precipitation, and a winter
snowpack all promote high rates of infiltration and recharge (Parker et al. 2005). Precipitation infiltrating through
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volcanic rocks at the top of the Mogollon Rim is thought to flow vertically downward through Coconino
Sandstone and recharge the limestone aquifers below, including the Naco Formation, the Redwall Limestone, and
the Martin Formation. The volume and stability of discharge from Fossil Springs, as well as hydrogen and oxygen
isotope values, suggest water discharging from Fossil Springs has a large contributing area and is connected with
the limestone aquifer by large open structures. Perennial flow begins at Fossil Springs where a series of springs
emerge from the contact between the sedimentary Naco Formation and the Redwall Limestone over a 1,000-foot-
long reach of channel.

Numerous individual spring orifices form the Fossil Springs complex. Discharge from these springs ranges from a
few to nearly 4,500 gallons per minute. Annual water yield from the springs is estimated at approximately 33,000
acre feet per year (NAU 2005). Water yield at the springs, where instantaneous stream flow measurements were
collected for two years starting in 1997, recorded an average discharge of approximately 47 cubic feet per second
(cfs). These flows were based on 48 manual monthly flow measurements collected by the Forest Service to
support an instream flow water right application for Fossil Creek (Nelson 2003). Discharge data from the USGS
gage at Fossil Creek Bridge have indicated a mean discharge close to 42 cfs with peaks in flow occurring in
conjunction with monsoonal and winter weather precipitation events. Small increases in Fossil Creek’s flow occur
where other springs discharge to Fossil Creek, such as where Hardscrabble Creek discharges into Fossil Creek
near the confluence with the Verde River. Fossil Creek increases the flow in the Verde River by almost 50 percent
(based on median monthly flows at a Camp Verde gage) during the low-flow season from May through July.

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 (ADWR 2009). Fossil Creek’s baseflows are greater than most of the major tributaries to the
Salt and Verde rivers, all of which have much larger contributing watershed areas than Fossil Creek. Only the
Black and White rivers, which form the headwaters of the Salt River, and the main-stems of the Salt and Verde
rivers have greater baseflows. Reports of Fossil Creek a century ago remarked on the uniformity of the discharge
from Fossil Springs (Masson 1910). The uniform nature of this discharge (as well as the magnitude of the
discharge) made Fossil Creek attractive as a hydroelectric power source.

The Fossil Creek Bridge gage’s peak flow of record was on Feb. 28, 2017. On this date, the gage had a height
above 10 feet and a discharge level above 7,000 cfs. Using USGS methods for estimating flood magnitude and
frequency in Arizona, this 7,000 cfs stream flow approaches a 25-year flood recurrence interval. A 50-year flood
would measure 11,150 cfs, and a 100-year flood would measure 16,175 cfs at the Fossil Creek Bridge gage. Both
Fossil Creek’s consistent baseflow and its periodic flood flows are essential to the existence—and protection—of
its river values. A full range of flows is a component of the creek’s free-flowing condition and influences its
natural water quality characteristics. The quality, extent, and diversity of wildlife and fish habitat are a direct
result of consistent water flow punctuated by flood events that modify channel characteristics, support wetland
vegetation, and promote regeneration of riparian species. The cycle of travertine growth and destruction that is an
important component of the geology ORYV, and that creates valuable habitat diversity, would not exist if not for
consistent baseflow and periodic flood flows. The recreation ORV owes its existence to the riparian corridor
created by the creek’s natural flow regime. The cultural values ORV is rooted in the persistence of natural
processes, which are shaped by the flow regime.

A potential threat to water discharge from Fossil Springs is groundwater use in the vicinity of Fossil Creek. 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 Fossil Springs would
likely impact discharge at the 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.
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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 dam; 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 to surrender its license and decommission
its facilities in Fossil Creek included a stipulation to transfer its water right claims to the Forest Service. This
transfer was completed in August of 2011. The Forest Service, however, has not been able to convert the power
production right into an instream flow right because, as currently written, the Arizona water rights statutes do not
make such a conversion possible.

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 and provides for
monthly instream flows, ranging from 42.5 cfs in September to 51 cfs in February. Total volume of the right is
33,280 acre feet per year. Flows are intended to provide water for wildlife, including fish, and recreation. The
reach protected by the Arizona state instream flow certificate begins approximately one-half mile above the
historic Fossil Springs dam and extends to the confluence of Fossil Creek 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.

WSRA allows the federal government to obtain a federal reserved water right for the quantity of water sufficient
to achieve the purposes of the WSRA and protect river values. This right is to waters not otherwise obligated
under state law. The priority date for the federal reserved right is the date of Fossil Creek’s wild and scenic
designation on March 30, 2009. The Forest Service needs to quantify stream flows required to protect 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.

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. Adverse impact to and degradation of water quantity are
considered synonymous because any persistent change in Fossil Creek’s baseflow discharge has the potential to
degrade river values. Additionally, although outside the scope of the CRMP to address, water development in the
Fossil Creek watershed that alters the timing, duration, and frequency of flood flows constitutes and adverse
impact and may lead to degradation.

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
natural flow regime.

Geology ORV

Travertine dams or terracing is the dramatic geological phenomenon that makes Fossil Creek both aesthetically
and scientifically valuable and contributes to the finding that geology is an ORV.

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 began in Fossil Creek 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
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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 after 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
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.

Baseline Conditions — 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
this had minimal effects to travertine dam growth and deposition. One research study was conducted between
2005 and 2009 that 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 20009.
This description of baseline conditions draws heavily from this research.

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
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
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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 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 (figure 2-3). 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 dam formation occurring below the waterfall.

Figure 2-3. Fossil Creek channel above the diversion dam in August 2009 with willows and aquatic vegetation (left)
and 2010 after flood flows (right).

Adverse Impact to Geology

The geology ORV would be adversely impacted if public use, development, or administrative use result in new
damage to travertine dams and other features that cannot be visibly restored through the natural annual depositing
phase of the constructive-destructive cycle.

Degradation of Geology

The geology ORV would be degraded if public use, development, or administrative use alter the natural pattern of
formation of travertine dams and other travertine features throughout the reach of Fossil Creek characterized by
travertine deposition.

Protection and Enhancement of Geology

The geology ORYV is protected if the natural pattern of formation of travertine dams and other travertine features is
present and public use, development, or administrative use do not damage the dynamics of travertine system
within Fossil Creek. Opportunities for enhancement include expanding interpretation related to Fossil Creek’s
travertine system and educational programming intended to reduce human impacts to travertine, focusing
recreational use in areas or at times less likely to impact travertine deposition, or supporting additional research
intended to improve the understanding of travertine system dynamics.
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Biological ORV (Fish and Aquatic Resources)

Fish and aquatic resources in Fossil Creek are especially valuable because they are an example of an aquatic
system that does not suffer from habitat modification via damming or diversion and are composed of primarily
native species. Water flow restoration increased the number of native fish in the system three-fold (Marks et al.
2010). Although some specific data regarding conditions at time of designation or after are unavailable or limited,
conditions described here can be reasonably assumed to represent baseline (2009) and existing conditions.
Macroinvertebrate studies available for Fossil Creek are limited with inadequate sampling to provide baseline
monitoring data. %’

Fish and Aquatic Resources Populations

The 2004 fish restoration resulted in habitat free of non-native fish and the four common native fish (roundtail
chub, desert sucker, Sonora sucker, speckled dace) populations grew dramatically (Marks et al. 2010). Four
endangered fish species (spikedace, loach minnow, Gila topminnow, and razorback sucker) have been stocked
into Fossil Creek (Robinson and Mosher 2018). The intent of stocking the first three species was to establish new
populations in Fossil Creek; razorback sucker were stocked into Fossil Creek with the hope that they would utilize
the stream as a “grow out” area, thus moving into the Verde River at a size large enough to avoid most predators.
Special-status macroinvertebrates are also present, including the caddisfly Wormaldia arizonensis and the Fossil
springsnail, both of which are Forest Service sensitive species.

Populations of roundtail chub, desert sucker, Sonora sucker, and speckled dace appear resilient to natural flooding
events, and longfin dace populations remain small but present (Rinker and Rogers 2018). Initial 5-year
repatriations of spikedace, loach minnow, Gila topminnow, and razorback sucker are complete, and future
augmentations are not currently planned (Robinson and Mosher 2018). Loach minnow and razorback suckers are
not found in Fossil Creek and these repatriations are considered to have failed (Robinson and Mosher 2018).
Spikedace and Gila topminnow repatriations have been more successful in that natural reproduction has been
detected for both species, and Gila topminnow was found in the creek by the hundreds (Robinson and Mosher
2018; Rinker and Rogers 2018). However, the success of both species occurred during a period of several years
where Fossil Creek did not see significant flooding events. AGFD survey data from fall 2017 indicates
populations of both species have declined, perhaps due to large flooding events during winter 2016-2017 and
spring 2017. The long-term viability of spikedace and Gila topminnow in Fossil Creek is thus in question.

The following is a summary of the baseline and existing condition of specific native species.

Spikedace and its Critical Habitat: Spikedace is an endangered species with designated critical habitat in Fossil
Creek. The critical habitat includes 13.8 miles of Fossil Creek from its confluence with the Verde River upstream
to the historic dam. Stockings occurred 2007-2012, with small numbers of spikedace found in 2009. Spikedace
were uncommon in Fossil Creek through 2016 (Robinson and Mosher 2018, Rinker and Rogers 2018), but the
population appears to have declined sharply following winter 2016-2017 floods with only one fish detected
between the fish barrier and Irving falls (Rinker and Rogers 2018). Spikedace is considered present, but its long-
term viability in Fossil Creek is in doubt.

Gila Topminnow: Gila topminnow, an endangered species, is a small viviparous fish that historically inhabited
springs, cienegas, and slow moving side channel habitats of the Gila River. The middle Santa Cruz lineage Gila
topminnow was stocked in Fossil Creek six times from 2007-2011, with success based on AGFD monitoring.
Though Gila topminnow expanded their distribution in the creek indicating reproduction (Robinson and Mosher
2018), populations declined following winter 2016-2017 floods with only two fish detected between Irving Falls
and the fish barrier (Rinker and Rogers 2017).

27 The Arizona Department of Environmental Quality periodically surveys macroinvertebrates above the dam and publishes
Index of Biological Integrity (IBI) values. There are fewer invertebrate surveys that follow IBI protocol and present 1BI
scores below the dam. Therefore most of the creek has inadequate sampling to provide baseline IBI monitoring data.
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Loach Minnow and its Critical Habitat: Loach minnow is an endangered species with designated critical
habitat in Fossil Creek. It is a small cyprinid that specializes in riffle habitats. Male loach minnow excavate nests
under cobbles in early spring, so unembedded cobble substrate is a critical habitat feature for spawning. The
travertine nature of Fossil Creek may make unembedded cobble a rare habitat feature. Loach minnow were
stocked into Fossil Creek from 2007-2013 and may have been present in 2009; however, the 2009 population was
not considered established. Loach minnow stockings ceased in 2013. Though difficult to detect, loach minnow are
not thought to persist today in Fossil Creek, and no further stockings are planned (Robinson and Mosher 2018).

Roundtail Chub: Roundtail chub, a Forest Service sensitive species, % is found throughout the upper and lower
Colorado River basins and within all aquatic habitats in Fossil Creek. Roundtail chub are a common fish species
in Fossil Creek, found throughout the system in nearly all habitat types. AGFD snorkel surveys in 2017 detected
roundtail chub in nearly 80% of surveyed pools (Rinker and Rogers 2017). Roundtail chub is a legal sport fish in
Arizona and does not appear to be threatened by fishing (Rinker and Rogers 2018).

Desert Sucker: Desert sucker, a Forest Service sensitive species, % is a medium-sized member of the sucker
family common in nearly all Fossil Creek habitat types. Desert sucker still occurs throughout most of its range
and populations are considered stable (USFWS 2009a). They are common in Fossil Creek and are found
throughout the system, primarily in pools, backwaters, and runs. AGFD snorkel surveys in 2017 detected desert
suckers in more than 85% of pools between Irving Falls and the fish barrier (Rinker and Rogers 2017).

Sonora Sucker: Sonora sucker, also known as the Gila sucker, is a Forest Service sensitive species common in
Fossil Creek and found in nearly all habitat types (Marks et al. 2010). Sonora suckers spawn in late winter or
early spring on graveled riffles, and hybridization between the Sonora and desert suckers has been known to occur
(AGFD 2002a). Sonora suckers still occur throughout most of their historical range and populations are
considered stable (AGFD 2002b, USFWS 2009b). AGFD snorkel surveys in 2017 detected desert suckers in more
than 60% of pools between Irving Falls and the fish barrier (Rinker and Rogers 2017).

Agquatic Macroinvertebrates: Fossil Creek supports a diverse macroinvertebrate community, with several rare or
sensitive species (Adams 2012, Marks et al. 2005, Dinger and Marks 2007, Stevens and Ledbetter 2014). This
diversity contributes to the aquatic resources that form Fossil Creek’s biological ORV. Furthermore,
macroinvertebrates are a critical link in the food web with their role of transferring energy from primary
producers to higher level predators. Macroinvertebrates are a primary food source for aquatic vertebrates
(icthyofauna and herpetofauna) and alterations to the food web at the lower levels will have repercussions to these
higher-level consumers.

As a group, aquatic macroinvertebrates are often sensitive to environmental disturbance and are thus one of
numerous parameters identified as a valid indicator of water quality and normative function for stream ecosystems
(ADEQ 2015). From 2010 to 2011, NAU researchers surveyed macroinvertebrates in Fossil Creek, following the
Arizona warm water Index of Biological Integrity (IBI) methods to compare invertebrate diversity in Fossil
Creek. NAU surveyed five sites from above the historic dam to below the permanent fish barrier. The most
dominate taxa were the dipterans of the Chironomidae and Ceratopogonidae families. Increasing sediment
changes the benthic habitat in favor of chironomids, Oligochaetes, and other sediment dwellers over mayflies,
stoneflies, and caddisflies that prefer substrate with greater particle sizes and larger interstitial spaces (Rabeni and
Minshall 1977, McClelland and Brusven 1980, Berkman and Rabeni 1987, Waters 1995, Zweig and Rabeni
2001). The site with the greatest mean insect abundance and richness was the furthest upstream site, referred to as
Above Dam, also with the greatest IBI value (70.8). The Purple Mountain site had the lowest IBI score of 43.1,

28 Roundtail chub is a member of the Gila species complex. Fossil Creek was previously thought to contain two species of
chub, roundtail chub (Gila robusta) and headwater chub (Gila nigra). Taxonomic changes to the genus Gila have resulted in
combination of three Gila species (G. robusta, G. nigra, and G. intermedia) into the species Gila robusta (Page et al. 2017).
29 Both the desert sucker and the Sonora sucker are Forest Service sensitive and on the Tier 1B species of greatest
conservation need in the State of Arizona.
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which is the only site that had a score in the inconclusive range. The Arizona IBI classifies any score between 40
and 49 as being inconclusive while a score below 39 is considered to be impaired (ADEQ 2015).

e Rare Macroinvertebrates: Notable rare macroinvertebrates that have been confirmed in Fossil Creek
include the caddisflies Polycentropus arizonensis, Hydropsyche venada, Wormaldia arizonensis,
Metrichia nigritta, and Mayatrichia acuna (Adams 2012, NAU 2005, Dinger 2006, Stevens and Ledbetter
2014). All of these species are relatively rare in Arizona, occurring in between 2-17% of Arizona streams
with limited distributions across the Southwest.

Fossil Springsnail: One of Fossil Creek’s most notable aquatic macroinvertebrates is the Fossil springsnail,
which is listed as a Forest Service sensitive species and is of interest because only a few small populations exist;
as such, they are vulnerable to population die-offs and risk of extinction. Fossil springsnails are found only in the
headsprings and upper sections of perennial free-flowing springs and seepages feeding Fossil Creek. These
endemic springsnails, which prefer shallow areas of springs that are close to spring sources to meet their need for
stable water chemistry and flow, are considered indicators of spring health. Only certain springs have been
surveyed for Fossil springsnails. Many seeps and springs are inaccessible due to extremely steep terrain or the
spring orifices being tucked in narrow spaces in travertine formations; a recent mapping effort revealed 11
potential springsnail sites not visited due to inaccessible terrain.

Surveys in the 1970s-1990s documented seven springsnail populations in the Fossil Creek river corridor. NAU
conducted surveys between 2002 and 2009, documenting springsnails in six out of eight springs surveyed.
Surveys by USFWS in 2011 and 2013 monitored four known sites (Fossil Springs and four along FR 708),
determining springsnails continued to exist in these sites. AGFD has assisted with monitoring existing populations
in 2005, 2013, and 2017. Through the 2017 effort, an additional population of springsnails was located near the
Waterfall Trail. Also in 2017, Forest Service biologists surveyed for springsnails in five locations in the Fossil
Springs area; none were detected, including at a spring that previously was known to support springsnails. As of
2018, 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.

To protect the springsnail’s riparian habitat, since 2011 the Forest Service has limited camping impacts, closed a
user-created trail crossing a springsnail-occupied stream, and installed footbridges across three springs crossing
the Dixon Lewis (Waterfall) Trail. Himalayan blackberry is present in the vicinity of some springs and may pose a
threat to springsnail populations.

Adverse Impact to Fish and Aquatic Resources Populations

The fish and aquatic resources population component of the biological ORV would be adversely impacted if
public use, development, or administrative use result in aquatic habitat changes or negatively impact the size
(number of fish), structure (population metrics such as length-frequency), or requirements of a population of
native fish, populations of aquatic macroinvertebrates, or populations of Fossil springsnails in the Fossil Creek
corridor.

Degradation of Fish and Aquatic Resources Populations

The fish and aquatic resources population component of the biological ORV would be degraded if native fish
populations (population size, structure) are being negatively impacted by non-native fish or if public use,
development, or administrative use impact the size, structure, or requirements of an established population of
native fish, populations of aquatic macroinvertebrates, or populations of Fossil springsnails to the extent that a
reduction of population viability in the Fossil Creek corridor is likely.

Protection and Enhancement of Fish and Aquatic Resources Populations

The fish and aquatic resources population component of the biological ORV is protected if no non-native fish are
present above the permanent fish barrier and the size and structure of established populations of native fish,
aquatic macroinvertebrates, and Fossil springsnails support long-term species viability in the Fossil Creek
corridor. Opportunities for enhancement include expanding interpretation and educational programming related to
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fish and aquatic resources intended to reduce human impacts to these species’ populations, actions that would
enhance water quantity and quality, and supporting inventories and research intended to improve the
understanding of fish and aquatic resources populations.

Fish and Aquatic Resources Habitat

Key habitat components for fish and aquatic resources include a variety of suitable habitat types (for example,
riffles, runs, chutes, shallow pools, deep pools, and shallow still water); suitable habitat conditions for all life
stages (for example, natural hydrologic and sedimentation regime, spawning substrate, and slack water areas for
larvae); absence of non-native fish; a functioning riparian system; and absence of human impacts such as
pollution, trash, and unnatural sedimentation (i.e. sediment redistribution due to recreation).

Before full flows were restored in 2005, the Fossil Springs diversion dam dewatered approximately 14 miles of
Fossil Creek. For nearly a century, approximately four miles of the stream below Fossil Springs dam received
only a fraction of historic baseflow (only 1-3 cfs, as compared to 43 cfs). The impact of this water diversion on
native fish was clear: the reduction in water flow appears to have altered the aquatic food base and reduced the
available habitat so there were about 60 percent fewer fish below the dam than above (Marks et al. 2010).

The restoration of Fossil Creek began with the 2004 installation of a permanent fish barrier in Fossil Creek within
the Mazatzal Wilderness to prevent non-native fish from swimming upstream. A partnership of federal and state
agencies conducted a chemical renovation through piscicide treatments to remove non-native fish in 9.5 miles of
Fossil Creek in 2004 (Weedman et al. 2005). % The treatment successfully removed all non-native fish from the
system above the barrier, and the barrier functioned to prevent re-contamination from downstream sources.

Dramatic changes in Fossil Creek’s ecosystem were clear within two years of flow restoration. Roundtail chub,
Sonora sucker, desert sucker, speckled dace, and longfin dace were present, and four species of imperiled fish
were stocked (razorback sucker, Gila topminnow, spikedace, and loach minnow). The restoration of flow shifted
the food base of the restored section of creek to an autochthanous system similar to the unaltered section above
the dam (Marks et al. 2010).

Fossil Creek was surveyed in 2007 upstream from the permanent fish barrier for potential native fish stocking
sites (Carter 2007). The lower reach (from the barrier upstream to the lowest road access point in the Mazatzal
Wilderness) was described as being canyon-bound with a steep gradient, turbulent riffles, boulder-cobble
substrate, deep pools, and deep runs. Habitat in this reach supported sizeable populations of roundtail chub, desert
sucker, Sonora sucker, and longfin dace with speckled dace in low abundance and appeared best suited for
razorback sucker. The middle reach (up to Irving) was dominated by travertine formation with loach minnow
habitat offered by shallow riffles and supported all native fish present pre-renovation. The upper reach (Irving to
Fossil Springs) contained yet more habitat complexity, with travertine formation and habitat suitable for loach
minnow, spikedace, Gila topminnow, and desert pupfish (Carter 2007). From the dam to Fossil Springs, there was
no travertine formation, and Fossil Creek appeared more typical of other nearby streams that are able to support
loach minnow, spikedace, topminnow, and pupfish, with longfin dace present in low abundance.

Observations after flooding in January 2010 indicated that the flooding re-distributed stream substrates and
destroyed many of the travertine dams throughout the system, changing or removing many pool and side-channel
habitats, including riparian vegetation, that had developed behind them (Marsh et al. 2010). This dynamic system,
much as it was prior to the early 1900s, produces a variety of habitat types and is beneficial.

The 2010 flooding also deposited boulders below the fish barrier, which allowed smallmouth bass to re-invade the
protected portion of Fossil Creek. A second bass re-invasion event, also in 2010, was the discovery of about nine
large smallmouth bass in a pool near Homestead. Installation of a temporary fish barrier occurred in August 2011
downstream of Sally May wash to limit further upstream migration of non-natives while the second bass invasion

%0 piscicides were used on Stehr Lake non-native fish in 2006. Razorback suckers were salvaged prior to piscicide use.
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site became the target of a massive mechanical removal effort. The permanent fish barrier was repaired, and the
stream below the temporary barrier was re-treated with piscicide in 2012 to remove the bass. The re-invasion and
quick actions to control and re-treat Fossil Creek serve as a reminder that the fish barrier and species present
above the barrier require monitoring to ensure the creek remains a safe and secure habitat for native fish.

Adverse Impact to Fish and Aquatic Resources Habitat

The native fishery habitat component of the biological ORV would be adversely impacted if non-native fish that
are likely to be invasive are present above the permanent fish barrier or if terrestrial (especially riparian) habitat,
water quantity, or water quality indicators display adverse impacts because of their influence on the condition of
fish and aquatic species. Fossil springsnail habitat would be adversely impacted if the function of occupied
springs is trending downward as a result of public use, development, or administrative use.

Degradation of Fish and Aquatic Resources Habitat

The native fishery habitat component of the biological ORV would be degraded if non-native fish populations
have increased to the point that native fish populations are being impacted (changes in population size, structure)
or if terrestrial (especially riparian) habitat, water quantity, or water quality indicators are degraded because of
their influence on the condition of fish and aquatic species. Fossil springsnail habitat would be degraded if public
use, development, or administrative use interfere with occupied springs’ ability to attain and maintain functional
condition in the long term.

Protection and Enhancement of Fish and Aquatic Resources Habitat

The native fishery habitat component of the biological ORV is protected if no non-native fish are present above
the permanent fish barrier and terrestrial habitat, water quantity, and water quality are protected because of their
influence on the condition of fish and aquatic species. Fossil springsnail habitat is protected if public use,
development, or administrative use are not causing a downward trend in the function of occupied springs.
Opportunities for enhancement include expanding interpretation and educational programming related to fish and
aquatic resources that is intended to reduce human impacts to habitat, actions that would enhance water quantity
and quality and spring function, and supporting research intended to improve the understanding of fish and
aquatic resources habitat requirements.

Biological ORV (Wildlife)

The biological ORV is comprised of wildlife and fish and aquatic resources. The wildlife component of the
biological ORV consists of both wildlife habitat and populations.

Fossil Creek and its associated riparian habitat support roughly 200 known bird, mammal, reptile, and amphibian
species, based on survey observations. A potential 300 additional species could be present based on Fossil Creek’s
diverse available habitat. Although some specific data regarding conditions at time of designation (2009) are not
available, conditions described here can be reasonably assumed to represent baseline and existing conditions.

Wildlife Populations

Special-status wildlife species in Fossil Creek include federally listed or proposed species, Forest Service
sensitive species, Forest Service locally important species, federally and state-identified neotropical migratory
bird species, and Bald and Golden Eagle Act species. Dozens of special-status species are present or potentially
present in Fossil Creek.

Federally Listed Species: Six federally listed or proposed wildlife species that occur or have existing or potential
habitat in the Fossil Creek corridor are the Mexican spotted owl, southwestern willow flycatcher, western yellow-
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billed cuckoo, northern Mexican gartersnake, narrow-headed gartersnake, and Chiricahua leopard frog . Though
these species are not currently known to occur in the corridor, it is possible they will be present in the corridor in
the future so their habitat requirements are described here.

Mexican spotted owls do not occur within the Fossil Creek WSR corridor; however, habitat exists in the larger
watershed, which contains five Mexican spotted owl protected activity centers (PACs). The northern portion of
the WSR corridor contains 112 acres of designated critical habitat. Southwestern willow flycatchers prefer dense
riparian thickets in areas where perennial flow, surface water, or saturated soil is present when nesting. Surveys in
the Fossil Creek corridor do not show the presence of southwestern willow flycatchers; nor is there critical habitat
within or near the river corridor. Since full flows were restored, travertine formations have created step pools with
slower water, resulting in better quality habitat for flycatchers. Western yellow-billed cuckoos prefer large tracts
of undisturbed riparian deciduous forest where willow, cottonwood, sycamore, or alder occur, or, in higher
elevations, mesquite and tamarisk. Although a yellow-billed cuckoo was detected in Fossil Creek in 1999 and
again in 2019, multiple surveys by NAU from 2005-2009 did not detect cuckoos. No critical habitat exists near or
within the river corridor, but potential habitat exists where the channel is not canyon-bound and where adjacent
mesquite woodlands occur, such as at Homestead, Purple Mountain, Mazatzal, and Stehr Lake. The northern
Mexican gartersnake is most closely linked to shallow slow-moving or impounded waters and is associated with
leopard frogs, which are a major prey species. Although data are not available on whether gartersnakes existed
historically in Fossil Creek, restoration has allowed Fossil Creek’s riparian area to become potential habitat.
Critical habitat is proposed for the northern Mexican gartersnake along the Verde River; therefore, a small amount
occurs within the WSR corridor at the confluence of Fossil Creek with the Verde River. Similar to the northern
Mexican gartersnake, data are not available on whether narrow-headed gartersnakes existed historically in Fossil
Creek. One occurrence was documented in 2005 by an AGFD fish survey on the Verde River near the confluence
with Fossil Creek. Critical habitat is proposed for the narrow-headed gartersnake along the Verde River; therefore,
a small amount occurs within the WSR corridor at the confluence of Fossil Creek with the Verde River. There are
no records of Chiricahua leopard frogs in Fossil Creek (the species of leopard frog in Fossil Creek is the lowland
leopard frog). 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 river
corridor.

Other Species: In addition to the federally listed species, Fossil Creek is home to eight Forest Service-designated
sensitive species, two Forest Service locally important species (table 2-4), and 19 neotropical migratory birds. Of
the other wildlife species, common black-hawks and lowland leopard frogs are of particular focus because they
are good indicators for the condition of riparian and aquatic populations and habitats.

Table 2-4. Forest Service sensitive species and locally important species list for Fossil Creek WSR Corridor

Common Name | Scientific Name | Status
Mammals
Western red bat Lasiurus blossevillii Sensitive
Spotted bat Euderma maculatum Sensitive
Allen’s lappet-browed bat Idionycteris phyllotis Sensitive
Pale Townsend’s big-eared bat Corynorhinus townsendii pallescens Sensitive
Birds
Bald eagle Haliaeetus leucocephalus Sensitive
American peregrine falcon Falco peregrinus anatum Sensitive
Common black-hawk Buteogallus anthracinus Locally Important Species
Northern goshawk Accipiter gentilis Sensitive
Amphibians
Lowland leopard frog | Lithobates yavapaiensis | Sensitive

31 In previous Fossil Creek analyses, the Yuma clapper rail (Rallus longirostris yumanensis) was analyzed based on the
presence of marginal habitat, primarily Stehr Lake. Since the power system’s decommissioning that resulted in Stehr Lake
drying up, it has been determined that this bird is no longer present.
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Common Name Scientific Name Status

Arizona toad Bufo microscaphus microscaphus Locally Important Species

Common Black-hawk: Currently a Coconino National Forest locally important species, the common black-hawk
in Fossil Creek is an important species *2 because it is an indicator of human disturbance within the watershed and
a good indicator for other canopy nesting, riparian obligate bird species. The black-hawk has been observed in all
reaches of Fossil Creek where suitable nesting habitat is present. Nesting and food availability along Fossil Creek
above the fish barrier reflect historic conditions for this top level predator.

Occupying low-elevation riparian areas, the black-hawk is dependent upon mature, relatively undisturbed habitat
supported by a permanent flowing stream. Unlike all other perennial system in the Verde Valley, abundant native
prey (fish) is available in Fossil Creek to black-hawks (Etzel et al. 2014). Groves of tall trees must be present
along the stream course for nesting and for hunting from tree perches. Streams of low to moderate gradient and
less than one foot deep with scattered boulders are ideal for foraging. NAU conducted a prey delivery study to
compare Fossil Creek prey deliveries to those of other Verde Valley tributaries (Oak Creek, Wet Beaver Creek,
and Red Tank Draw) in 2008 and 2009. Fossil Creek black-hawks delivered a higher percentage of native aquatic
prey (fish and amphibians) to nestlings than black-hawks in other systems (which relied on predominately
crayfish * and reptiles).

Surveys for black-hawks were conducted in 2005, 2006, 2007, 2009, 2011, and 2019. Black-hawk populations in
2009 are used to represent baseline condition. In 2006, four nests were occupied along 4.25 miles between Fossil
Springs and Irving. After 2007, numbers of nest sites from the historic dam downstream to just below Irving had
decreased from four to two—with abandoned nest sites by the historic Fossil Springs dam and by the Waterfall in
Middle Fossil. During the 2009 survey, two additional black-hawk nests were found, both downstream of the
Mazatzal recreation site, equating to a total of four nests. In 2011, surveys showed the two nest sites downstream
of Mazatzal were abandoned but six nests still existed elsewhere. Areas of nest abandonment, throughout the
seven years of monitoring, appear to correspond to areas with increased recreational activity. In particular,
between 2008 and 2009, visitation almost doubled, with definite impacts from camping observed per bare soil
indicators at the Waterfall and at Fossil Springs.* Surveys in 2019 were completed from just upstream of the
historic dam to Fossil Creek Bridge and from the Bridge to the fish barrier. Four active nests were detected.

Lowland Leopard Frog: As a Forest Service sensitive species, the lowland leopard frog in Arizona is now only
found below the Mogollon Rim in central and southeastern Arizona. Fossil Creek supports the single remaining
viable population on the Coconino National Forest and a significant population on the Tonto National Forest.

The lowland leopard frog prefers permanent stream pools, springs, stock tanks, and side channels of major rivers
from almost sea level to 6,400 feet in elevation. Leopard frogs are seldom found in association with non-native
bullfrogs or crayfish, which can cause declines of leopard frogs by predating on them. All life stages of leopard
frogs have been observed in high to moderate abundance from the Fossil Springs area downstream to the
Waterfall and in low abundance from the Waterfall downstream to above the Waterfall Trailhead.

Prior to restoration of the native fishery and full flows in Fossil Creek, few leopard frogs remained and were
limited to above the historic dam. Historically, lowland leopard frogs were found near the Fossil Creek Bridge in
1950 but not in the 1980s or 1990s.

Decommissioning activities were closely managed in order to prevent the loss of the Fossil Creek population.
Forest Service frog surveys from 2005 to 2009 showed leopard frogs responded well to more flows, complex
habitats created by travertine formations, and the lack of non-native fish. In response to restoration of full flows,

32 Common black-hawk had been listed as a Forest Service sensitive species prior to 2013.
33 Crayfish are non-native and take more energy for birds (adults and nestlings) to consume because of the hard exoskeleton.

34 During the high-use season (generally April-September), approximately 45,938 people or 15,573 vehicles visited Fossil
Creek in 2008 as compared to 80,745 people or 27,371 vehicles in 2009.
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lowland leopard frogs recolonized Fossil Creek below the historic dam and reached viable population levels
before the historic dam was lowered.

Although 2009 baseline conditions showed an increase in the number of leopard frogs, a decrease likely
attributable to multiple factors, including increased decommissioning activities and flood events, began shortly
after. After APS lowered the Fossil Springs dam in 2009, the new channel height above the lowered dam was
unstable with raw exposed banks and no vegetation. Exacerbating this condition were several large flood events in
2009 and 2010 that further scoured the banks and channels, impacting established frog habitat below the dam. At
the same time, frog monitoring showed lower population levels. Limited surveys in 2010, 2011 and 2012 showed
frog numbers increasing. By 2017, surveys showed the frogs persisting and abundant with well more than 100
estimated in the Fossil Springs area but not present in Middle Fossil below the Waterfall Trailhead.

Fossil Creek’s intricate ecological habitat plays a key role in the success of the lowland leopard frog. The reach
from the Fossil Springs downstream to the Waterfall contains the most developed travertine formations and the
most complex habitat. Suitable habitat exists downstream of the Waterfall although habitat below the Waterfall
has fewer travertine formations, more bedrock with swift flows, and less aquatic vegetation.

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 affect 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.

Wildlife Habitat

The wildlife habitat component of the biological ORV is based on the vigorous deciduous riparian community and
the complexity of aquatic habitat created by travertine formations within the stream channel.

The Fossil Creek corridor occurs in Arizona’s transition zone province and ranges from approximately 2,550 feet
in elevation at the confluence with the Verde River to 5,000 feet in the vicinity of Fossil Springs. This large
elevational gradient produces a wide range of temperatures and amounts of precipitation, which leads to a high
diversity of habitat types. Fossil Creek is characterized by seven vegetative communities: riparian, semi-desert
grassland, pinyon/juniper woodland, juniper/grassland transition, alligator/Utah juniper savanna, ponderosa pine
forest, and mixed conifer forest. As described in the Wildlife Populations section above, this habitat diversity
supports a wide diversity of wildlife species. A high diversity of plant species is also present, with recent
estimates suggesting approximately 540 species potentially present in the corridor.

Approximately 10% of the river corridor is comprised of riparian vegetation. Fossil Creek’s riparian communities
consist of lotic (riverine), lentic (springs), and wetland systems. Over 20 miles of stream occur in the river
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corridor. 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 springs are
present in the river corridor, with the highest concentration in the Fossil Springs area. Wetlands are present along
the creek and around springs.

Travertine formations in the stream channel represent a remarkable component of Fossil Creek’s habitat. These
formations are most pronounced between the historic dam and the waterfall. This reach is characterized by an
extremely dynamic network of travertine dams and deep pools that are shaped by rapid deposition of travertine
and episodic flood flows that can remove large sections of the dams. Where the dams are above water, they are
often covered by watercress and monkeyflower (figure 2-4). Significant evolution of these dams has been
witnessed since restoration of full flows and time of designation, with travertine dams between the historic dam
and waterfall generally expanding and dams downstream of Irving that were formed by flows released from the
flume reduced by flood flows.

Figure 2-4. Travertine formations in 2012 (left) below the historic dam. Mature travertine formations create deep, long
pools below the dam in 2017 (right).

Impacts to wildlife habitat observed in Fossil Creek have been associated with visitor use and invasive plant
species. The amount of bare soil associated with areas receiving visitor use was tracked as an indicator of human-
caused disturbance and potential for impacts to wildlife habitat 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. 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 indicated that
camping had created a total of 2.2 acres of bare soil adjacent to Fossil Springs and Fossil Creek. The amount of
this disturbance peaked in 2011 at 5.9 acres and decreased to 4.4 acres in 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). Decreases in the amount of bare soil have
corresponded with improved management of visitor use, as described in the “Recreational Use and Management”
section of Chapter 1.

Non-native invasive plant species do exist in the Fossil Creek corridor. The main species include giant reed,
tamarisk, Himalayan blackberry, and tall fescue. Mechanical and herbicide treatments have been conducted on
tree of heaven, salt cedar, giant reed, and Russian olive in 2010, 2012, 2013, 2014, 2019, and 2020 from the Fossil
Springs area 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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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.

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.

Western Apache and Yavapai Traditional and Contemporary Cultural Values
ORV

Fossil Creek continues to be recognized as a place of special cultural and religious importance to many traditional
Apache and Yavapai people (KenCairn and Randall 2007; Krajl and Randall 2009; Randall et al. 2009). Many
stories continue to “live” along Fossil Creek that are tied to specific places within the corridor.

It is impossible to unravel the sacred from the secular when considering the traditional cultural use of any
landscape by Indian tribes. However, Fossil Creek (7w Dott’izh, “Blue Water”) and the canyon it lies in clearly
rise to the highest level of cultural importance for local tribes (Vincent Randall and Chris Coder, personal
communication, March 30, 2011; Wally Davis Jr., personal communication to Noni Nez, November 29, 2011; Bob
Bear, personal communication, March 12, 2013). The Apache and Yavapai occupied the Fossil Creek corridor
from sometime in prehistory through historic times, and the project area falls within the traditional territories of
the Dilzhé ¢, as well as a few Yavapai clans.*® Several Dilzhé’é clans, some intermarried with Yavapai, are known
to have inhabited portions of the project area or kept farms there (North et al. 2003; Vincent Randall and Chris
Coder, personal communication, March 30, 2011). Although specific sites with evidence of Apache or Yavapai
occupation are poorly represented in the current archaeological inventory, several specific locations are known to
have been inhabited by Apache families during the early 1900s. In addition, the Dilzhé’é maintain many place
names associated with features in and adjacent to the project area (North et al. 2003; Vincent Randall and Chris
Coder, personal communication, March 30, 2011).

Fossil Creek plays a prominent role in the mythologies of both the Western Apache and Yavapai, including some
creation stories (KenCairn and Randall 2007; Krajl and Randall 2009). Apache elders have identified several
locations within the corridor as being “holy”, that is significant beyond that connoted by “sacred” because they
are places where humans interacted directly with God/the Creator (Vincent Randall and Chris Coder, personal
communication, March 30, 2011; Bob Bear, personal communication, March 12, 2013; Vincent Randall, personal
communication, June 2, 2015). Both the Yavapai and Apache continue to conduct ritual visits to Fossil Creek, and

3 The term Dilzhé ¢ is preferred by many Apache over the more common “Tonto Apache” used to refer to those Western
Apache who traditionally lived between the San Francisco Peaks and the Pinal Mountains and between the Verde River and
Canyon Creek (KenCairn and Randall 2007).
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one contemporary Apache “Holy Ground” is within the project area. The tribes have clearly demonstrated that
Fossil Creek has exceptional traditional cultural value to various Western Apache and Yavapai groups and
continues to play an important role in their traditional practices and spiritual wellbeing (Randall et al. 2009).

The cultural ORV is defined from the point of view of traditional cultural practitioners, principally the Yavapai —
Apache Nation, and any changes to its condition are defined from their point of view as well. For traditional
cultural practitioners, a healthy cultural ORV consists of Fossil Creek looking, sounding, and feeling as natural
and untrammeled as possible, while allowing for some concentrated recreational use at compatible locations along
Middle Fossil and limited backcountry recreational use focused around the creek and adjacent banks. The
principal way Yavapai-Apache Nation members have described the health of the Cultural ORV is through the lens
of the number of people in Fossil Creek and associated impacts. Impacts have included overcrowding, denuded
soil from parking and foot traffic, and increased trash and human excrement on the landscape. The reporting of
these impacts has corresponded with periods of unmanaged recreational use, and reports of improved conditions
have corresponded with implementation of measures designed to better manage recreational use and reduce
undesirable impacts.

Prior to the 2009 designation, traditional practitioners had access to natural resources and most places along the
corridor without conflict. There were no facilities within the corridor at the time of designation to devalue the
visual setting for traditional cultural practitioners.

At the time of the 2009 designation, visitation numbers nearly doubled between the 2008 and 2009 summer
seasons, from approximately 45,000 people to approximately 80,000 per year. Many visitors at this time acted
with a notable lack of stewardship ethic. As a result, recreation-related impacts increased to a point that exceeded
levels acceptable to the tribes. In December 2009, the Yavapai-Apache Nation informed the Forest Service that
visitation, and resulting impacts, were unacceptably high, particularly at certain locations, including the Dixon
Lewis (Waterfall) Trailhead and the Waterfall (Randall, personal communication 2009). Based upon this,
recreation-related impacts were presumably at an acceptable level the year before designation in 2008, but
exceeded that level in the following year when designation occurred.

By 2011, recreation-related impacts, particularly crowding, appeared to the Yavapai-Apache Nation to be at their
worst. The multi-year surge in visitors expanded the recreational footprint throughout the riparian corridor,
increasing areas of bare soil due to dispersed camping, dispersed parking, and user-created trails. Bare ground
presents a potentially serious problem because it disrupts the natural setting of the cultural ORV and leads to
increased erosion within heritage resources. Apache elders visiting Fossil Creek in the summer of 2011 reported
that there were “too many” people at Fossil Creek (Vincent Randall and Bob Bear, personal communication, June
7, 2011). Some types of recreational behavior, such as drinking, cliff jumping, and swimming were perceived as
being disrespectful at several locations, particularly sacred locations. Forest Service interim management
measures, including capacity controls and camping restrictions, were implemented, producing an improvement in
visitor behavior shown, for example, by reduced trash and human waste, as noted by the Yavapai-Apache Nation.

Cultural ORV conditions from 2016 to the present have improved. Vehicles parked in established spaces and
fewer visitors spread more evenly throughout the corridor have also led to a decrease in the amount of denuded
area within the corridor. The Yavapai—Apache Nation has told the USFS that the 2016 permit system and the 2017
vault toilet installation have improved the condition of the Cultural ORV to an acceptable condition (Yavapai-
Apache Nation Tribal Consultation, June 26, 2017). The Cultural ORV is a renewable resource and can be
degraded and subsequently enhanced by management actions.

Adverse Impact to Cultural Values

The Western Apache and Yavapai traditional and contemporary cultural values ORV would be adversely impacted
if traditional cultural practitioners, principally the Yavapai-Apache Nation, determine that the Fossil Creek area
fails to look, sound, and feel as natural and untrammeled as possible while allowing for some concentrated
recreational use at compatible locations along Middle Fossil and limited backcountry recreational use focused
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around the creek and adjacent banks. Past impacts have included overcrowding, denuded soil from parking and
foot traffic, and trash and human excrement on the landscape.

Degradation of Cultural Values

The Western Apache and Yavapai traditional and contemporary cultural values ORV would be degraded if
traditional cultural practitioners, principally the Yavapai-Apache Nation, determine that the accumulation of
adverse impacts impairs the Fossil Creek area at the segment-wide and long-term scales.

Protection and Enhancement of Cultural Values

The Western Apache and Yavapai traditional and contemporary cultural values ORV is protected if traditional
cultural practitioners, principally the Yavapai-Apache Nation, describe Fossil Creek as looking, sounding, and
feeling as natural and untrammeled as possible while allowing for some concentrated recreational use at
compatible locations along Middle Fossil and limited backcountry recreational use focused around the creek and
adjacent banks. Opportunities for enhancement include expanding interpretation and educational programming
related to traditional and contemporary cultural values in the Fossil Creek area, actions that manage recreational
use in a way that maintains access and protects river corridor resources; and providing opportunities for
traditional cultural practitioners to actively participate in the management of Fossil Creek.

Recreation ORV

Fossil Creek hosts outstanding recreational opportunities as a year-round freshwater source that provides relief
from the desert heat. Visitors enjoy the shade and cooler temperatures under the dense riparian canopy, and there
is an abundance of clear, blue-green pools in which to wade, swim and snorkel. Travertine formations represent
unusual and interesting landscape features.

River-dependent recreation and visitor experience quality are the principle components of the recreation ORV. The
following elements contribute to the recreation ORV: public access, experience quality, and river-dependent
recreation activity participation, and will be used in describing baseline and existing conditions. Because of the
difficulty of quantifying recreation activities and capturing the qualitative nature of the recreation experience, data
can be limited or have limited reliability.

e Public access: Evaluated by the number of people able to visit Fossil Creek during the April-September
peak-use season.

o Recreation experience quality: Inferred based on proposed management actions that would address
problems (like trash, toilets, and crowding) identified by 2011 survey respondents (Lee 2012).

¢ Recreation activity participation: Inferred based on the principle that more recreation availability or
infrastructure would result in more potential for public participation in camping, hiking, kayaking, rafting,
swimming/wading, fishing, hunting, and wildlife viewing.

Fossil Creek provides a diversity of recreation opportunities. A 3.5-mile stretch of road paralleling the creek in the
recreation segment provides visitors easy access to the creek, while the two wild segments, overlapping with the
Mazatzal and Fossil Springs wildernesses, allow experienced hikers and backpackers to venture into remote areas,
exploring primitive nature surrounded by rugged, steep-walled canyons and springs.

Fossil Creek has a long history of recreational use (described in more detail in Chapter 4, “Visitor Use and User
Capacity”). Visitation data from before full-flows were restored to the creek in 2005 are limited; however, after
dam removal was completed in April 2009, the Forest Service started more consistent patrols of the area,
including counting of people and vehicles. During the summer of 2009, rangers patrolled nearly every day to
interact with visitors and count people and vehicles. Rangers observed that recreation use grew dramatically 2006-
2012. Simultaneously, the Forest Service initiated parking capacity measures and other restrictions* to manage

3 In the Fossil Creek river corridor, campfires have been prohibited since 2010 and glass containers since 2014.
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the impacts of increasing use. In 2009, an estimated 80,745 people entered Fossil Creek during the April-
September peak-use season. By the year 2012, the highest number of visitors entered—90,396—during the April-
September peak-use season.*” With an interim permit system instituted in 2016 for the high-use season, a
decrease in visitor numbers was observed, with 47,927 visitors entering in 2016 and 52,301 in 2017.3®

Baseline and Existing Conditions in the Recreational Segment: In 2009, recreation opportunities in the
recreational segment of Fossil Creek were similar to those currently available. The most common visitor activity
in this segment was swimming (42 percent of visitors)—with more than 100 people at popular swimming holes,
such as the Fossil Creek Bridge, Irving, and the Waterfall, during weekends and holidays—and camping (29
percent) as the second most common activity, according to opportunistic visitor interviews (Rotert 2009a). Other
activities visitors participated in included hiking/running, relaxing/getting away, and observing the creek, with
very few visitors participating in OHV use (1 percent) or kayaking/rafting (1 percent).*

Visitor use increased dramatically in the years following the 2005 restoration of full flows. In 2006, the estimated
number of people at Fossil Creek from May to October was 20,480 people. In 2009, the estimated number of
people at Fossil Creek during the same time period was 80,745, about fourfold compared to 2006 (Rotert 2013b).
It is possible that the large increase in use levels had an effect on recreation experience quality. About a third of
visitors choosing to participate in opportunistic conversations with field staff in 2009 may have felt some level of
crowding since they believed the area would benefit from a permit system in order to manage capacity (but about
a quarter indicated 2009 conditions were fine).

The most useful research on visitor experiences was collected in 2011 by NAU, using a statistically representative
survey method, which will be used to describe the baseline condition. Visitor responses to the survey were mixed
regarding the perception of trash and the crowding. While 37.7 percent of visitors perceived trash as the most
negative environmental and social condition, 37.9 percent indicated the amount of trash was not bad. While 23.1
percent of visitors perceived the number of people as negative, 31.1 percent indicated the area was not too
crowded. Visitors stated their preferences for improvements to facilities and infrastructure related to trash disposal
(20.7 percent) and more, or permanent, toilets (11.6 percent and 20.5 percent, respectively). Conversely, 36.4
percent stated that facilities were good as is, and 12.8 percent preferred less development. Finally, the majority of
visitors (79.9 percent) indicated a desire for some overnight camping in Fossil Creek due to the long drive or to
enjoy the area longer (Lee 2012).

Of particular concern within the recreational segment has been unrestricted camping through the years that
impacted areas adjacent to Fossil Springs and Fossil Creek. “Engineering” of campsites and the search for
firewood resulted in damage to soils, trees, and shrubs (Roughan 2003; Rotert 2009b). Continued camping at
riparian locations eliminated the natural vegetation, leaving areas devoid of ground cover or infested with noxious
weeds. Dispersed camping has been mapped and evaluated multiple times, including in 1988, 1996, 2002, 2010,
and 2013. In response to increasing disturbance from camping in the Fossil Creek riparian area, the Forest Service
implemented restrictions on camping at certain locations *° in the corridor beginning in 2010. Decreases in the
number of campsites and denuded area were observed after restrictions were implemented (Rotert 2014).

Prior to 2012, access to Fossil Creek was essentially unlimited. Anybody who wanted to go to Fossil Creek could
do so. Increasing visitation resulted in congestion along FR 708, vegetation and soil disturbance from unmanaged

37 As capacity controls began as interim management measures, the number of people turned away increased from 2012
through subsequent years until the start of the 2016 permit system.

38 With the interim permit system, an estimated 136,160 visitors could enter Fossil Creek during the high-use season if all of
the 148 permits were reserved each day.

3% Approximately 1% of visitors kayaked or packrafted the section of Fossil Creek between the Waterfall and Irving or the
bridge, per 2009 observations; however, data collection only occurred during the summer season, which would not have
included winter/spring high flows popular with creek boaters. Further, sampling methodologies were not representative.

40 Camping restrictions existed in 2010 within 100 feet of Fossil Creek and within the reach of Fossil Creek from the historic
dam downstream to the Fossil Creek Bridge.
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parking, and blocked access for emergency responders. As a result, in 2009-2011, the Forest Service began
managing traffic and parking, delineating parking areas, and restoring disturbed sites, and, in 2012, managing
capacity by physically limiting visitor access. Separately, in 2011, a 4-mile section of FR 708 was closed to public
use because of rockfall and road damage. Challenges with capacity management practices began in 2012,
particularly safety concerns for Forest Service personnel and the public, leading to a parking permit system in
2016 through www.recreation.gov. The permit system allowed for 148 vehicles (approximately 740 people) per
day: 115 vehicles at eight designated locations in Middle Fossil and 33 vehicles at the Fossil Springs Trailhead.
No camping was allowed in the Fossil Creek river corridor during the permit season (however, camping can occur
from Stehr Lake to Childs and outside the permit boundary year-round). Outside of the permit season, dispersed
camping was allowed downstream of the Fossil Bridge and in the Fossil Springs area.

In 2016-2017, the Forest Service took several actions to reduce resource damage and improve the visitor
experience, including modifying parking at the Fossil Creek Bridge, installing eight vault toilets to replace
portable toilets, and constructing hardened creek access trails at Fossil Bridge and Sally May. The Forest Service
also provided funding to the Oak Creek Watershed Council’s Verde Watershed Ambassador program to assist with
weekend public education, cleanup, and restoration in Fossil Creek.

In 2012 and subsequent years, recreation opportunities in Fossil Creek were similar to those in 2009. Field
observations in 2012 hinted that visitors participated in similar activities and in similar proportions as in 2009
(Rotert 2012a). For instance, the most common visitor activity continued to be swimming, with camping the
second most common visitor activity. Hiking was again the third most popular activity. Similarly, a much smaller
number of visitors reported that they were there to use OHVs or to kayak/raft. The number of people able to
access the Waterfall in Middle Fossil and Fossil Springs area were also reduced due to fewer parking spaces
available at the Waterfall Trailhead and Fossil Springs parking lots. Direct vehicle access to Fossil Creek from
Strawberry, including for OHVs, was no longer available following closure of a section of FR 708 in 2011.

Overall, current recreation opportunities are more constrained in the recreational segment compared to the 2009
baseline condition due to limitations placed on camping and parking. Conversely, the quality of the visitor
experience has likely improved due to actions taken to address primary public concerns (identified in the 2011
NAU visitor survey) by installing vault toilets and creating reservable parking in designated lots.

Baseline and Existing Conditions in the Wild Segments: The wild segments of Fossil Creek are located within
designated wilderness areas, both north (Fossil Springs Wilderness) and south (Mazatzal Wilderness) of the
recreational segment.

e Mazatzal Wild Segment: Visitors have relatively easy access to the Mazatzal Wilderness from Middle
Fossil since the wilderness boundary is a short distance from the Mazatzal parking area. Most visitors
only go about a quarter mile from the wilderness boundary to access a few swimming holes. Very few
visitors venture beyond this point unless occasionally to camp within the first half mile of the wilderness.

e Fossil Springs Wild Segment: Most visitors access Fossil Springs Wilderness via the Bob Bear (Fossil
Springs) Trail on the south side of the wilderness coming from Strawberry. It is also possible to access the
wilderness from Highway 260 above the rim via the Mail Trail.

Since the wilderness areas have relatively little visitor use, they offer exceptional opportunities for experienced
hikers and backpackers to venture into remote areas, explore primitive nature and have a wilderness experience
characterized by solitude, personal reflection, immersion in nature, and self-reliance. No formal studies
documenting visitor satisfaction, perceptions of crowding, or encounter rates have been conducted in either of
these wilderness areas. Use in these areas is uncommon enough that it is assumed that visitor satisfaction is high
(for those looking for a wilderness experience) and that crowding and encounter rates are not an issue.

The existing condition of the recreation ORV for the wild segments of Fossil Creek is most likely similar to the
2009 baseline condition. There is little reason to assume that the amount of recreation or the types of recreation
activities in the wild segments have changed substantially since 2009. No formal studies documenting visitor

satisfaction, perceptions of crowding or encounter rates have been conducted in either of these wilderness areas.
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Adverse Impact to Recreation

The recreation ORV would be adversely impacted by declines in visitor satisfaction, visitor access to Fossil Creek
during the peak use season, or availability of river-depended recreation activities compared to 2009 baseline
conditions or by adverse impacts to other river values.

Degradation of Recreation

The recreation ORV would be degraded by substantial declines in visitor satisfaction, visitor access to Fossil
Creek during the peak use season, or availability of river-depended recreation activities compared to 2009
baseline conditions or by degradation of other river values.

Protection and Enhancement of Recreation

The recreation ORV is protected if visitor satisfaction, visitor access to Fossil Creek during the peak use season,
or availability of river-depended recreation activities are maintained to at least 2009 baseline conditions and if
other river values are protected. Protecting the health of the other river values is essential to protecting the
recreation ORV. Opportunities for enhancement include actions that improve visitor satisfaction, expanding access
to and availability of river-dependent recreation activities, and actions that enhance other river values.

Other Resource Summaries

Throughout CRMP development, natural and cultural resources beyond those defined as ORVs have been studied.
Although these resources in and of themselves did not rise to the level of outstandingly remarkable, in many
cases, aspects of them are related to the river values. These relationships are summarized below. Specifically,
resources previously identified as ORVs (see table 2-1) are incorporated to a great extent in the final river values.

Ecology: Fossil Creek’s ecology is related to the free-flow and water quality river values and the biological and
geology ORVs.

Riparian communities and botanical resources: Fossil Creek’s riparian communities and botanical resources
are related to the free-flow and water quality river values and the biological and geology ORVs. The riparian
communities along Fossil Creek are not unique within the Arizona Central Highlands Planning Area. The
botanical diversity of the riparian vegetation is important, but does not rise to the level of outstandingly
remarkable. Although potentially suitable habitat exists within the Fossil Creek WSR corridor, threatened,
endangered, or sensitive plant species have not yet been documented. Riparian communities and botanical
resources are important but not outstandingly remarkable values.

Scenery: Criteria for determining whether scenery is outstandingly remarkable relate to landscape elements of
landform, vegetation, water, color and related factors as notable or exemplary visual features and/or attractions
within the region. When analyzing scenic values, additional factors such as seasonal variations in vegetation, scale
of cultural modifications, and the length of time negative intrusions are viewed may be considered. The criteria
allow scenery and visual attractions to be highly diverse over the majority of the river or river segment. Although
the scenery on Fossil Creek is diverse, scenery is striking in other rivers and areas within the region and state. In
addition, power lines impact the scenery within the corridor. Fossil Creek’s scenery, therefore, was not deemed
unique or rare within the region, so it does not rise to the level of outstandingly remarkable.

Other heritage resources: Other heritage resources consist of National Register of Historic Places (NRHP)-
eligible historic properties. Many of the prehistoric sites within the Fossil Creek corridor have integrity and meet
the criteria to be listed on the NRHP; however, none of these sites is substantially different from numerous sites
found in the Verde Valley and along the Mogollon Rim. There is nothing known from the archaeological record
indicating Fossil Creek fostered any unique prehistoric cultural developments; therefore, prehistory of Fossil
Creek does not rise to the level of outstandingly remarkable. Additionally, many heritage sites along Fossil Creek
have been impacted by activities associated with the Childs-Irving system and recreational use. Construction of
the power system and subsequent maintenance was done without regard to impacts to cultural sites.
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The Childs-Irving system was hamed a Historic Mechanical Engineering Landmark in 1971 and was added to the
NRHP in 1991 as an engineering and construction feat and in recognition of its contribution to the economic
development of Arizona. Additionally, the Fossil Creek Bridge is listed on the NRHP as an unaltered example of
an important Arizona bridge type. However, there is little visible evidence of the history of hydropower in Fossil
Creek over the past 100+ years. The cultural sites that remain are interesting but not outstandingly remarkable.
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Chapter 3. Management Direction

Introduction

This chapter provides management direction that must be followed when managing the Fossil Creek Wild and
Scenic River Corridor special area. Management direction includes desired conditions, standards, guidelines,
objectives, and management approaches for Fossil Creek’s river values and other resources and uses occurring in
the area. This management applies to all future projects and activities within the Fossil Creek WSR special area.

Special areas are identified and managed to maintain their unique special character or purpose and may be
designated by statute or administratively. The Fossil Creek CRMP establishes a formal boundary for the Fossil
Creek WSR special area (figure 3-1). This boundary coincides with the Fossil Creek WSR corridor described in
Chapter 1 and includes approximately 5,192 acres.

Figure 3-1. Fossil Creek special area boundary
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In addition to the management direction included in this chapter, forest-wide Coconino and Tonto National forest
plan components and components in the Verde Valley Management Area (described in the Coconino National
Forest plan) apply to the Fossil Creek WSR special area. When plan components conflict, the more restrictive
plan components generally prevail. A project- or activity-level evaluation, however, may be required to resolve
the conflict. For those portions of the Fossil Creek WSR corridor that overlap with the Verde WSR corridor, ** the
Verde WSR CRMP prevails in order to ensure management continuity of the Verde WSR corridor.

Definitions of Management Direction

This chapter provides plan components and other content for the Fossil Creek WSR special area. Plan components
include desired conditions, objectives, standards and guidelines. Once plan components are approved, any
substantive changes to them will require a plan amendment. Other content, in the form of management
approaches, is meant to provide information and assist in understanding the larger management context but is not
mandatory direction. A change to “other content” may be made using an administrative correction process.
Administrative corrections are also used to make nonsubstantive changes to plan components, such as data and
map corrections or updates, minor boundary adjustments, and typographical error corrections. The public will be
notified of all plan amendments and administrative corrections.

Plan Components

Desired conditions set forth the social, economic, and ecological goals for managing Fossil Creek. They attempt
to paint a picture of what we (the public and the Forest Service) desire the WSR corridor to look like or the goods
and services we desire it to provide. Desired conditions are generally expressed in broad, general terms; however,
more specificity may be added to clarify the intent. Desired conditions are timeless in that there is no specific date
by which they are to be completed. They are aspirations and not commitments or final decisions that approve
projects or activities, and they may only be achievable over a long timeframe. In some cases, a desired condition
matches the current condition, in which case the goal is to maintain the current condition.

Projects and site-specific activities must be consistent with desired conditions. Project documentation should
explain how the project or activity is consistent with desired conditions and describe any short-term or negligible
long-term adverse effects the project may have concerning the maintenance or attainment of any desired
condition. Projects that conflict with desired conditions will require a plan amendment.

To be consistent with the desired conditions outlined in this chapter, a project or activity, when assessed at the
appropriate spatial scale, must be designed to meet one or more of the following conditions:

e Maintain or make progress toward one or more of the desired conditions without adversely affecting
progress toward, or maintenance of, other desired conditions; or

e Be neutral with regard to progress toward plan desired conditions; or

e Maintain or make progress toward one or more of the desired conditions over the long term, even if the
project or activity would adversely affect progress toward or maintenance of one or more desired
conditions in the short term; or

¢ Maintain or make progress toward one or more of the desired conditions over the long term, even if the
project or activity would adversely affect progress toward other desired conditions in a negligible way
over the long term.

Standards are constraints upon project and activity design. A standard is an absolute requirement to be met in the
design of projects and activities. A project or activity is consistent with a standard when its design is in accord
with the explicit provisions of the standard; variance from a standard is not allowed except by plan amendment.

41 The Verde WSR corridor overlaps with the Fossil Creek WSR corridor for a distance of 1/4 mile upstream of the
confluence of Fossil Creek and the Verde River.
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Guidelines are sideboards that guide management activities and provide specifications that a project or activity
would adopt unless there is a compelling or defensible reason to vary from the guideline. Unlike a standard,
deviation from the explicit provisions of the guideline is permitted without a plan amendment, as long as the
intent of a guideline is met. Deviation from the explicit provisions of a guideline, if it is meeting the intent of the
guideline, must be documented in the project record. Projects that deviate from a guideline’s intent must be
accompanied by a plan amendment that would allow for the deviation.

Objectives are statements of measurable, anticipated results that help achieve or make progress toward desired
conditions over the life of the plan. Objectives are projections based on recent trends, current and anticipated
staffing levels, and anticipated budgets. Not every action the Forest Service may undertake is identified here as an
objective.

Obijectives may be exceeded or not fully achieved based on changes in environmental conditions, budgets, and
other factors during the plan period, which may result in a need to re-evaluate plan objectives. Objectives are not
decisions that authorize specific actions in specific locations; project-level planning and decisions are used to
authorize specific actions in specific locations. Objectives are not targets, nor are objectives intended to be
limitations on management activities. For example, an objective would not restrict the amount of treatment that
can occur or the type of treatment that can be used.

Other Content

To support plan components, management approaches help clarify how plan direction may be applied and
identify probable management actions that are designed to maintain or make progress toward desired conditions
and objectives. Management approaches describe the priorities and expectations for future program coordination.
Partnerships and collaborative arrangements may also be included as part of the management approaches for
accomplishing desired conditions. Management approaches are strongly influenced by recent trends, past
experiences, anticipated staffing levels, and short-term budgets. Decisions about what projects are actually
proposed and approved, as well as details of project design, are determined by public involvement, science, and
professional experience at the project or activity level.

Management Direction for the Fossil Creek Wild and Scenic River

This section provides management direction for the Fossil Creek Wild and Scenic River. While some direction
applies generally across the corridor, most is organized by resource area or use. Most management direction
applies both to the recreational segment and the two wild segments. When direction applies only to the wild
segments or recreational segment, this is noted in bold text.

General Management Direction

Desired Conditions

The character and integrity of Fossil Creek and the wild and scenic river corridor associated with the Wild and
Scenic Rivers Act designation are maintained, with special emphasis on the protection and enhancement of Fossil
Creek’s river values (free flow, water quality, and outstandingly remarkable values).

Upland and riparian areas outside of recreation sites, construction footprints, and designated roads and trails are
managed to 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 is no use of heavy machinery or development of
infrastructure except as needed to maintain recreation sites and designated roads and trails.
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Other uses *? within and around the Fossil Creek WSR corridor do not adversely impact the river values and are
consistent with river segment classifications.

Activities in wild segments are primarily nature-based and are consistent with the characteristics that merit the
wild classification.

The primary emphasis of the portion of the recreational segment between 1/4-mile upstream of the waterfall to
1/4-mile downstream of the historic dam is protection of travertine formations, riparian and aquatic habitat, and
soil productivity.

A variety of recreation opportunities are available throughout the Fossil Creek corridor. Recreation opportunities
provide for a spectrum of river-related or river-dependent user experiences within the capacity of forest resources
to support them. As population in the region continues to grow and new forms of recreation and/or use increases,
recreational use does not adversely impact river values.

Constructed features, facilities, and management activities facilitate sustainability of recreation sites so that use of
these sites does not adversely impact river values.

“Leave No Trace,” “Tread Lightly,” fire prevention, safe hiking practices, wildlife awareness (such as lead
reduction, Be Bear Aware, Animal Inn, etc.) and archaeological resource protection principles are promoted and
practiced by the visiting public.

Standards
River values shall not be degraded.

Monitoring* is used to determine management impacts on river values and inform implementation of the CRMP,
including adaptive management actions.

Forest orders are issued as necessary to protect and enhance river values and other river-related resources and
protect public health and safety.

Motorized access or development that would compromise the wild classification of the wild segments are not
permitted in the wild segments.

Guidelines

Resource protection measures * should be applied where appropriate to minimize adverse effects of management
activities to river values and other resources.

Management Approaches

Develop collaborative relationships with partners and local communities that create opportunities for volunteers
and partners to work with the Forest Service to manage recreation, implement projects, provide conservation
education programs, and conduct research and monitoring.

42 The Interagency Wild and Scenic Rivers Coordinating Council defines “other use” 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” (IWSRCC 2018).
43 The monitoring and adaptive management strategy is provided in Chapter 6.

4 Relevant resource protection measures (often referred to as best management practices and mitigation measures) are listed
in Appendix A of the CRMP.
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Work with local law enforcement, medical, and other relevant officials to ensure safety of visitors and to improve
timely emergency access where possible.

Phased development of additional parking and visitor facilities may occur at Cactus Flat, Heinrich, and Bridge, if
consistent with river value protection, to support increased visitor capacity. Improvements at other recreation sites
should focus on supporting use at and sustainability of those sites. New trails for hiking, bicycling, and equestrian
use may be established to enhance recreational opportunities.

Free Flow, Water Quality, and Water Quantity

Desired Conditions for Free Flow, Water Quality, and Water Quantity

Fossil Creek exists in a free-flowing condition with a natural range of flows. Flows provide optimum conditions
for native fish and wildlife, travertine formation and maintenance, riparian vegetation recruitment and
maintenance, and human enjoyment.

Volumes and rates of spring recharge and discharge remain robust. Stream flows, including peak flows and flood
events, occur within the range of natural variability and are not affected by human disturbances. Groundwater
flow paths are within their natural range of variability and continue to contribute to base surface flows in Fossil
Creek.

Fossil Creek’s water quality maintains Arizona Department of Environmental Quality (ADEQ) standards. Water
quality is protected or enhanced to conform to the creek’s classification as an Outstanding Arizona Water and to
protect and enhance its outstandingly remarkable values.

Standards for Free Flow, Water Quality, and Water Quantity
All proposals for water resources projects are subject to a Wild and Scenic Rivers Act Section 7 review process. *°

Water quality shall be managed for non-degradation of ADEQ standards and to support Fossil Creek’s designation
as an Outstanding Arizona Water.

All public water systems on national forest system (NFS) lands that use groundwater shall comply with the
Environmental Protection Agency’s groundwater rules. Proposed wells on NFS lands or that transport
groundwater across NFS lands within the river corridor shall comply with regional and national groundwater

policy.

Guidelines for Free Flow, Water Quality, and Water Quantity

Ecological processes and biodiversity of groundwater-dependent ecosystems should be protected. Adverse
impacts to groundwater-dependent ecosystems should be minimized by (1) maintaining natural patterns of
recharge and discharge and minimizing disruption to groundwater levels that are critical for ecosystems; (2) not
polluting or causing significant changes in groundwater quality; and (3) rehabilitating degraded groundwater
systems where possible. Preferential consideration should be given to groundwater-dependent resources when
conflicts among land use activities occur.

Maintenance or modification of existing structures (e.g. the permanent fish barrier, gabion, and abutments of the
Fossil Creek Bridge) should preserve or improve their integrity and function to protect river values. Temporary
impediments to free flow, such as temporary fish barriers, should remain within the ordinary high water mark for
as short a time as possible to minimize impacts to free-flow of the river.

4 More guidance on the Section 7 determination process can be found in the Interagency Wild and Scenic Rivers
Coordinating Council technical report Wild & Scenic Rivers Act: Section 7 (IWSRCC 2004).
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Sanitary and trash facilities should be provided or other strategies should be used, where needed, to minimize
impacts from human waste and trash and to protect Fossil Creek’s water quality.

Objectives for Free Flow, Water Quality, and Water Quantity

Quantify stream flows needed to protect Fossil Creek’s outstandingly remarkable values and claim a federal
reserved water right to protect these flows within five years of plan approval.

Block and rehabilitate trails leading to Switchback Spring within five years of plan approval.

Management Approaches for Free Flow and Water Quality
Continue to measure and record Fossil Creek’s stream flow.

Secure a federal reserved water right for stream flows needed to protect Fossil Creek’s outstandingly remarkable
values.

Claim water rights on springs within the Fossil Creek corridor, with priority given to springs that support
populations of Fossil springsnails and other sensitive wildlife species.

Seek opportunities to restore the structure and function of springs and seeps that support populations of Fossil
springsnails and other sensitive wildlife species as needed.

Coordinate with ADEQ to assess, monitor, and adjust (as needed) management actions in order to meet state water
guality standards.

Develop working relationships with local and state agencies with jurisdiction related to zoning of private property
and/or use of groundwater and surface water.

Provide input to local and/or state planning processes that may impact Fossil Creek’s water quantity, such as
groundwater development to supply water to local communities.

Protect stream access by developing recreation sites and a sustainable trail system using appropriate best
management practices (BMPs); in particular, designate armored (bedrock or extremely rocky surfaces) stream
access points.

Increase vegetation canopy and soil litter by rehabilitating disturbed or denuded areas where recre