U.S. Fish & Wildlife Service

Sheldon
National Wildlife Refuge

Final Comprehensive Conservation Plan
and Environmental Impact Statement



Our Vision for the Future

Sheldon National Wildlife Refuge will foster a strong land ethic and provide scientific
leadership through collaboration with a diverse network of partners and utilize the
highest principles of conservation. Sheldon Refuge will promote opportunities for people
to actively seek and discover natural and cultural treasures in the vast and rugged high
desert characterized by solitude, abundant wildlife, and wildlands free from human
influences. Management will focus on Sheldon Refuge’s wild character, biological
integrity, and contribution within the larger landscape of the Great Basin as driven by
natural ecological processes. As a result, Sheldon Refuge will perpetuate its unique
cultural history and critical role in the preservation and study of the sagebrush-steppe
ecosystem with its diverse and vital native species.

Comprehensive Conservation Plans provide long-term guidance for
management decisions and set forth goals, objectives, and strategies
needed to accomplish refuge purposes and identify the Service’s best
estimate of future needs. These plans detail program planning levels
that are sometimes substantially above current budget allocations
and, as such, are primarily for Service strategic planning and
program prioritization purposes. The plans do not constitute a
commitment for staffing increases, operational and maintenance
mcereases, or funding for future land acquisition.
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Abstract: We developed alternatives, including preferred and no action alternatives, as required by
National Environmental Policy Act regulations, for the Sheldon National Wildlife Refuge. We
addressed issues, opportunities, and refuge management options in the alternatives. Summaries of
the alternatives follow.

Alternative 1 (No Action). Under Alternative 1 we would maintain current Refuge management
programs and where feasible, restore habitats, including maintaining populations of approximately
800 horses and 90 burros. Hunting, fishing, wildlife observation, photography, interpretation,
environmental education, commercial outfitting and guiding, rock collecting, scientific research and
study, camping, boating, backpacking, horseback riding, and vehicle use would continue. The area
referred to as “Little Sheldon” and lands near the refuge headquarters at Dufurrena would remain
closed to all hunting. In addition, Catnip and Big Springs reservoirs would remain closed to
waterfowl hunting.

Alternative 2 (Preferred Alternative). Under Alternative 2 we would maintain current wildlife and
habitat management, with the following improvements: removal of all feral horses and burros within
five years, removal of abandoned livestock developments, relocation of campgrounds away from
riparian habitats and prehistoric cultural sites, restoration of riparian habitats, aggressive reduction of
encroaching western juniper, and closure of some primitive unmaintained routes to motorized vehicle
public uses. Improvements to wildlife-dependent public uses would include improving existing
campground facilities, developing an accessible interpretive trail, designating a self-guided auto tour
route, and relocating the visitor contact station.

Alternative 3. Under Alternative 3 we would maintain current wildlife and habitat management,
with the following improvements: removal of all feral horses and burros within 15 years,
establishment or improvement of fuel breaks to allow greater use of wildland fire and less aggressive
fire suppression, consolidation of campgrounds, discontinued stocking of non-native fish, and closure
of additional primitive routes to public use of motorized vehicles. Improvements to wildlife-
dependent public uses would include increased opportunities for solitude and primitive recreation.

Public Comments: We accepted comments from the public for a period of 60 days following
publication of the Notice of Availability for the Sheldon Refuge Draft Comprehensive Conservation
Plan and Environmental Impact Statement in the Federal Register. We summarized the comments
received, and our responses to those comments are in an appendix to the Final Comprehensive
Conservation Plan and Environmental Impact Statement.
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Executive Summary

This document is a summary of the combined Comprehensive Conservation Plan and Environmental
Impact Statement (CCP/EIS) for long-term management of the Sheldon National Wildlife Refuge
located in northwest Nevada. The U.S. Fish and Wildlife Service (Service) is required by the
National Wildlife Refuge System Administration Act of 1966 (as amended) to develop and
implement a CCP for the long-term management of all national wildlife refuges. This CCP/EIS
evaluates and compares three alternatives for the conservation of fish, wildlife, and plants within
Sheldon National Wildlife Refuge (referred to here as Sheldon Refuge) primarily through monitoring
of their populations, management and restoration of their habitats, and control of invasive and feral
species. The three alternatives also include management of public uses such as wildlife observation
and photography, hunting, fishing, environmental education, interpretation, and rock collecting in a
manner that is compatible with the primary conservation purposes for Sheldon Refuge. The
environmental consequences section of the CCP/EIS evaluates the impacts from management
activities and public uses on refuge resources, including wilderness and cultural resources and is the
basis for determining the compatibility of public uses and the minimum administrative actions
necessary for the management of the eight proposed wilderness areas within Sheldon Refuge.
Appropriateness findings, compatibility determinations, and minimum tool analysis for public uses
and activities that are part of the Service’s preferred alternative (Alternative 2) are included with the
CCP/EIS as appendices.

The three alternatives presented are the outcome of a public planning process, which was initiated in
2007 and has involved thousands of individuals, non-profit organizations, state and local agencies,
and tribal governments. Effects from the management activities and public uses under consideration
are identified and evaluated, with attention to those effects that are potentially significant.

The Final CCP/EIS will be approved and a Record of Decision signed by the Service’s Regional
Director in Portland, Oregon. The Final CCP will guide management of Sheldon Refuge for the next
15 years.

Refuge Information and Background

Located in a remote area of northwestern Nevada, Sheldon Refuge encompasses 575,000 acres of
sagebrush-steppe habitat within the Great Basin and is managed by the Service. Originally
established in 1931 for the conservation and protection of the once-imperiled pronghorn (4ntilocapra
americana), Sheldon Refuge (along with its refuge complex companion, the Hart Mountain National
Antelope Refuge) now conserves habitat for a number of additional native, rare, and imperiled
species of fish, wildlife, and plants that depend upon the sagebrush-steppe ecosystem.

Blanketing high basalt tablelands and mountains, which average 6,000 feet in elevation, the vast
expanses of sagebrush habitats are dotted with springs, pockets of aspen (Populus spp.), and isolated
stands of mountain mahogany (Cercocarpus ledifolius ledifolius). Only at its edges does the refuge
vary noticeably, with the pale rhyolite of Virgin Valley on the eastern edge, which holds highly
prized black opal, and the high escarpment on the western edge where western juniper (Juniperus
occidentalis occidentalis) dominates.

Beginning in the late 1800s and lasting until the mid-1990s, homesteading and ranching had a
noticeable influence on habitats through ranching operations, livestock grazing, and wildland fire
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suppression. Influence from these activities remain in the form of abandoned water developments,
feral horses, and continued fire suppression—all of which continue to influence habitat and natural
conditions throughout Sheldon Refuge.

With the exception of a two-lane paved highway, a few scattered buildings, abandoned water
troughs, and some primitive dirt roads, Sheldon Refuge appears today much as it has for the past
12,000 years or more that people have lived in this region. This long history of habitation is apparent
throughout the refuge from the prehistoric stone tools, petroglyphs, and ancient campsites that
remain. Today people continue to hunt, hike, and camp within Sheldon Refuge but for recreation
rather than subsistence. Management of eight proposed wilderness areas continues to protect the
remoteness, primitive character, and opportunities for solitude within 341,500 acres of Sheldon
Refuge.

Wildlife observation and photography are two of the most popular activities enjoyed by nearly all
visitors either by vehicle, or on foot in the refuge backcountry. A number of visitors also participate
in hunting for big-game and upland birds during the fall seasons throughout much of Sheldon
Refuge. Areas closed to hunting include approximately 34,000 acres in the western portion of the
refuge, which represents the original refuge established in 1931, and the area surrounding the Refuge
Headquarters at Dufurrena. Opportunities for waterfowl hunting exist but are constrained by the lack
of habitat and limited areas of open water for hunting. Fishing at the Dufurrena Ponds, Catnip
Reservoir, and at Big Spring Reservoirs (when water is available) is another activity popular with
Nevada residents mostly during the summer months. During the spring and early summer, rock
collecting is the primary public use activity within the Virgin Valley area of Sheldon Refuge.

Public uses throughout Sheldon Refuge are supported by various facilities, including 13 designated
primitive, semi-primitive, and developed campgrounds, informational kiosks, the Refuge
Headquarters at Dufurrena, and a network of roads ranging from paved highway to rugged two-track
routes suitable only for high-clearance four-wheel-drive vehicles. Hunting guides and outfitters
provide additional visitor services under Special Use Permits from the Service.

As a large and relatively undeveloped area, Sheldon Refuge provides rare opportunities to study and
research the fish, wildlife, and plants that occur in the sagebrush-steppe. Current and recent work
conducted by the Service and in partnership with other Federal agencies, the State of Nevada,
universities, and non-profit organizations include studies of Greater sage-grouse (Centrocerus
urophasianus) populations, American pika (Ochotona princeps) distribution, desert lizard
populations, amphibian distribution, bat species distribution, feral horse and burro population
movements and impacts, and effects from fire.

Refuge Purposes, Vision, and Management Goals
The primary purposes for Sheldon Refuge are:

e “.as arefuge and breeding ground for wild animals and birds...” Executive Order (EO) 5540
dated January 26, 1931

e “.setapart for the conservation and development of natural wildlife resources and for the
protection and improvement of public grazing lands and natural forage resources...” EO 7522
dated December 21, 1936
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e “.to conserve (A) fish or wildlife which are listed as endangered species or threatened
species....or (B) plants...” 16 United States Code (U.S.C.) 1534 (Endangered Species Act of
1973)

e “_for use as an inviolate sanctuary, or for any other management purpose, for migratory

birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act)
The Service’s vision for Sheldon Refuge included in the CCP/EIS is stated as follows:

Sheldon National Wildlife Refuge will foster a strong land ethic and provide scientific
leadership through collaboration with a diverse network of partners and utilize the highest
principles of conservation. Sheldon Refuge will promote opportunities for people to actively
seek and discover natural and cultural treasures in the vast and rugged high desert
characterized by solitude, abundant wildlife, and wildlands free from human influences.
Management will focus on Sheldon Refuge’s wild character, biological integrity, and
contribution within the larger landscape of the Great Basin as driven by natural ecological
processes. As a result, Sheldon Refuge will perpetuate its unique cultural history and critical
role in the preservation and study of the sagebrush-steppe ecosystem with its diverse and
vital native species.

This vision for Sheldon Refuge would be achieved through management toward the following goals
as stated in the CCP/EIS:

Goal 1: Manage feral horse and burro populations consistent with the purposes for Sheldon
Refuge, the National Wildlife Refuge System Administration Act, national wildlife refuge
policy, and to protect and preserve a diverse assemblage of native plant and wildlife species,
habitats, and naturally functioning systems characteristic of the Great Basin Ecosystem.

Goal 2: Protect, maintain, and restore sagebrush-steppe and associated upland communities
characteristic of the Great Basin Ecosystem.

Goal 3: Restore, protect, and maintain the structure and function of riparian and aquatic
habitats characteristic of the Great Basin Ecosystem.

Goal 4: Protect unique and rare habitats, wildlife, and communities.

Goal 5: Using an integrated approach, prevent, control, or eliminate non-native species that
threaten Sheldon Refuge resources.

Goal 6: Collect information and create partnerships necessary to support adaptive
management decisions at a landscape scale.

Goal 7: Provide an active fire management program.

Goal 8: Provide visitors of diverse interests and abilities with the opportunities to experience
a variety of quality wildlife-dependent recreational and interpretive activities on vast, rugged,
and remote high desert landscapes. These experiences would enhance visitors’ understanding
of and appreciation for the unique natural and cultural resources conserved by Sheldon
National Wildlife Refuge and the National Wildlife Refuge System.
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Goal 9: Protect and manage Sheldon National Wildlife Refuge Wilderness Study Areas to
maintain wilderness character and values.

Goal 10: Protect and manage the prehistoric, historic, and paleontological resources of
Sheldon Refuge to ensure present and future generations recognize the significance of the
area’s past.

Goal 11: Reduce illegal and unauthorized activities on Sheldon Refuge.

Management Issues

Development of the CCP/EIS was driven primarily by the need to address several important
management issues as identified by the Service, local tribal governments, state governments, other
Federal agencies, and the public. The following major issues were identified and expressed by the
public, various constituents, and Service staff, and have been analyzed and addressed during CCP
development.

Management of feral horses and burros

Western juniper encroachment into adjacent sagebrush-steppe habitats

Wildland fire and its management related to both lightning-caused and prescribed burning
Control of invasive non-native plants

Management of sport fishing

Management of campgrounds

Recommendations for proposed wilderness areas

Public access, especially vehicle access

Management Alternatives

The CCP/EIS includes three alternatives. Alternative 1 reflects the current management of Sheldon
Refuge and would continue to implement applicable management direction from other existing
management plans. Alternative 1 is the baseline against which the other alternatives are evaluated.
Alternative 2 is the Service’s preferred management alternative and is generally a more intensive
approach to management of refuge resources when compared with current management under
Alternative 1. The primary emphasis of Alternative 2 is the restoration of native habitats throughout
Sheldon Refuge for the benefit of fish, wildlife, and plants. Alternative 3 is generally a less intensive
management approach when compared with Alternative 1 or Alternative 2.

The Service has selected Alternative 2 as its preferred alternative because it would more likely
restore degraded habitats throughout Sheldon Refuge currently being adversely impacted by:
populations of feral horses and burros; the presence of abandoned and unnecessary commercial
livestock developments; continued long-term suppression of lightning-caused wildland fire; the
introduction and rapid spread of invasive non-native weeds along road corridors; and designated
camping areas located within riparian areas and/or prehistoric cultural sites.

Alternative 2 would best implement Service policy for the removal of feral horses and burros from
Sheldon Refuge; for management for self-sustaining high-quality sport fishing opportunities; and for
designation of roads and motorized vehicle routes in support of wildlife-dependent public uses that
minimize adverse impacts to refuge resources. The recommendation for proposed wilderness areas
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in Alternative 2 would allow intensive management and manipulation of habitats within those
portions of Sheldon Refuge where action is most needed, while at the same time protecting and
preserving wilderness values within those portions of the Refuge where only minimal manipulation
of habitats or management activity is needed or anticipated.

Alternative 1 (the no action alternative). Populations of approximately 800 feral horses and 90
feral burros would continue to be maintained within Sheldon Refuge. Control methods would
continue to include helicopter and horseback gathers, followed by shipment to private facilities for
adoption or fertility control and release. Prescribed fire, mowing of sagebrush, thinning of
encroaching juniper, and protection of mountain mahogany from wildfire would continue to be the
primary management activities to maintain, restore, or improve habitats throughout Sheldon Refuge.
The majority of water control structures would remain abandoned and unmaintained throughout
Sheldon Refuge. Other water developments (primarily reservoirs, ponds, and rain-collecting
guzzlers) would continue to be maintained for wildlife and recreation opportunity.

Nearly the entire Sheldon Refuge would continue to be available for public wildlife viewing and
photography. Hunting and fishing harvest seasons and limits would continue to be coordinated with
the Nevada Department of Wildlife, and reservoirs and ponds that support recreational fisheries
would continue to be maintained and restocked with fish as needed. Environmental interpretation
and outreach within Sheldon Refuge would continue to be conducted mostly through signs,
brochures, and occasional volunteer projects. In addition, Sheldon Refuge would remain one of the
only national wildlife refuges in the Refuge System where opportunities for surface collection of
rocks and minerals are provided. Outstanding opportunities for solitude and primitive and
unconfined wildlife-dependent recreation would remain available in the various proposed wilderness
areas, as well as in other remote portions of Sheldon Refuge. All existing designated campgrounds
and roads would continue to be maintained at their current locations.

Sheldon Refuge would continue to manage the existing 341,500 acres of proposed wilderness areas
to protect and preserve their natural primitive character, solitude, opportunities for primitive
recreation, and other special resource values. Occasional intrusions to provide fire suppression, and
conduct fish, wildlife, and habitat management necessary to fulfill the primary purposes for Sheldon
Refuge are anticipated. Management activities within the wilderness areas would include aerial
population surveys, habitat monitoring, habitat restoration and rehabilitation, research studies and
associated temporary structures, law enforcement activities, prescribed burning, and thinning of
encroaching trees and shrubs.

Alternative 2 (Service’s preferred alternative). The primary habitat management action under this
alternative would be the removal of feral horses and burros from Sheldon Refuge. Other actions
would rehabilitate and restore a variety of sites and small areas to improve habitat conditions,
including the removal of abandoned livestock water developments from springs throughout Sheldon
Refuge. In addition spring, springbrook, playa, wet meadow, and stream habitats throughout
Sheldon Refuge would be restored to more natural conditions. A broad range of management tools
would be available for application including prescribed and natural fire, mechanical treatment, and
water management as necessary to meet native wildlife life history requirements. In many cases,
management would restore, maintain, or mimic natural ecosystem processes. Under this alternative,
Sheldon Refuge would increase efforts to control, reduce, and remove feral, invasive, exotic, and
noxious non-native species.
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Wildlife-dependent public uses would be highlighted with opportunities for hunting, fishing, wildlife
observation, photography, interpretation, and environmental education maintained or improved from
present conditions. Rainbow trout (Salmo gairdneri) in Big Spring Reservoir and Virgin Creek
would be replaced with trout indigenous to the region (i.e., Lahontan cutthroat trout [Oncorhynchus
clarki henshawi], Alvord cutthroat trout, or redband trout [O. mykiss spp.]). Up to nine designated
campgrounds would be relocated and some road segments realigned to reduce erosion and impacts to
sensitive riparian areas, but the size, general location, or types of developments currently found at
these campgrounds would remain unchanged.

Other actions would include relocation and enlargement of the visitor contact station, improvement
of campground facilities, development of an accessible interpretive trail, the creation of a self-guided
auto tour route, and improved signing of routes open to vehicle use. As part of this alternative,
Sheldon Refuge would propose some existing primitive unmaintained routes be closed to public use
by motorized vehicles to protect various refuge resources. Management action would be taken to
reduce impacts from other existing routes. In addition, visitors would be required to register all off-
highway vehicles for use on refuge roads and routes designated open to vehicle use.

Areas managed for wilderness values under Alternative 2 (preferred) would include those currently
proposed for wilderness designation under Alternative 1 (no action) and additional areas for
wilderness study as part of the 2009 Sheldon Refuge Wilderness Review. As a result, a larger
portion of Sheldon Refuge (424,360 acres) would be managed for wilderness character than under
the other alternatives in the short term. The areas recommended for wilderness designation by
Sheldon Refuge are somewhat different in location and configuration than those currently proposed
under Alternative 1 (no action), but the total area recommended is essentially the same
(approximately 341,500 acres under Alternative 1 versus approximately 341,495 under Alternative
2).

Alternative 3 (emphasis on natural processes). Under Alternative 3, Sheldon Refuge would focus
on management actions to mimic the effects of and restore natural processes such as fire, succession
of native plant communities, flooding, and cycles or variation in wildlife populations needed to
maintain or enhance native fish, wildlife, and plant diversity. Maintenance and/or restoration of
shrub-steppe, riparian, wetland, woodland, grassland, and cliff-talus habitats would take place
through protection of natural processes as opposed to active management.

As with Alternative 2, the primary habitat management action in Alternative 3 would be the removal
of feral horses and burros from Sheldon Refuge, but removal would be accomplished within a longer
period of time. Alternative 3 would result in less prescribed burning, mowing, and thinning when
compared with Alternative 1 (no action) and Alternative 2 (preferred). Where such activities are
conducted, the primary objective would be creating conditions where natural fire could be allowed
while maintaining an acceptable level of safety and protection for people, property, and certain
unique or critical resources. Management would focus on allowing natural fire, but constraints
necessary to protect firefighter safety, public safety, and private property make the likelihood of such
fires very small.

Wildlife-dependent public uses, including hunting and fishing, would continue to be available
although not emphasized; non-native fish stocking would be eliminated; and rock collecting would
be more closely monitored and possibly regulated. There would be limited access, facilities, and
interpretive visitor contact facilities or signs provided; instead, self-exploration of Sheldon Refuge
resources would be emphasized. Similar to Alternative 2 (preferred), designated campgrounds would
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be relocated out of sensitive riparian habitats to reduce impacts. However, instead of merely moving
existing campgrounds to a nearby location, campgrounds would be consolidated. This would result
in fewer but larger campgrounds in order to maintain the same number of campsites as under
Alternative 1 (no action) and Alternative 2 (preferred).

Alternative 3 would propose fewer miles of existing primitive routes be designated for public vehicle
use than is proposed under Alternative 1 (no action) or Alternative 2 (preferred). When combined
with the recommendation that a smaller number of acres be designated as wilderness, Alternative 3
(natural processes) would result in the least amount of vehicle-accessible area and the smallest area
managed for wilderness values when compared with the other alternatives.

Environmental Consequences

Implementation of each alternative presented in the CCP/EIS would be expected to cause both
beneficial and adverse impacts to refuge resources, recreation opportunities, and local communities
and their economies. The CCP/EIS addresses these impacts, with the majority of discussion and
detail focused on impacts that are potentially significant. The following briefly summarizes the
various impacts anticipated from each of the three alternatives.

Alternative 1. Overall, we anticipate Alternative 1 would have the greatest long-term, adverse
impact to the fish, wildlife, plants and their habitats, recreation opportunity, cultural resources, and
wilderness values. These adverse impacts would result primarily from:

The continued presence of approximately 800 feral horses and 90 feral burros
The continued presence of non-native fish
The spread of non-native invasive plants,

The continued alteration of the natural fire regime and plant community succession from fire
suppression and prescribed fire,

Habitat fragmentation and wildlife disturbance from motorized vehicle routes and their use,

e Impacts to water flow and riparian habitats from the presence and/or maintenance of
abandoned livestock developments,

e Impacts to recreation opportunity from the lack of adequate facilities,

e Trammeling of wilderness condition from repeated management activities and habitat
manipulation.

Important beneficial impacts from Alternative 1 would be habitat improvement following removal of
encroaching juniper and fire-fuel reduction to protect old-growth mountain mahogany, benefits to
pronghorn from the continued maintenance of Swan Lake Reservoir and associated late-summer
forage, benefits to quality sport-fishing opportunities from the continued maintenance of reservoirs
and fish stocking, and preservation of opportunities for primitive and unconfined types of recreation.

Alternative 2. We anticipate Alternative 2 would have the greatest long-term beneficial impacts on
fish, wildlife, plants and their habitats, recreation opportunity, and cultural resources, primarily as a
result of more intensive and aggressive management action to improve ecological integrity
throughout Sheldon Refuge. We also anticipate those same management actions would have a
number of short-term, but likely less intensive, adverse impacts. Beneficial impacts would be related
primarily to:
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Improved ecological integrity from the removal of feral horses and burros
Discontinued stocking of fish not indigenous to the region

More directed and aggressive control of non-native invasive plants

Removal of abandoned livestock developments, stream and playa restoration efforts
Fire-fuel reduction to protect old-growth mountain mahogany

More aggressive thinning and removal of encroaching juniper

Relocation of camping areas out of riparian habitats and/or away from prehistoric cultural
sites

Beneficial impacts to recreation opportunity would occur from improved campground and visitor
contact facilities and indirectly from the removal of feral horses and burros. Beneficial impacts to
wilderness values would occur following removal of livestock developments and from improved
ecological conditions. Important adverse impacts include continued effects from invasive animal
species (primarily non-native fish and bullfrogs), alteration of the natural fire regime and plant
community succession from continued fire suppression and prescribed fire, and trammeling of
wilderness condition from management activities to restore ecological integrity.

Alternative 3. Alternative 3 is expected to result in both adverse and beneficial impacts to a variety
of resources. Many of these impacts represent a trade-off between actions to achieve one
management goal at the expense of another. Overall, we anticipate long-term impacts from
Alternative 3 would be more beneficial to refuge resources when compared with Alternative 1 but
less beneficial when compared with Alternative 2. Beneficial impacts from Alternative 3 would
include improved ecological integrity from the removal of feral horses and burros and consolidation
of designated camping areas. Wilderness solitude would improve as a result of fewer management
activities and lesser use of mechanized and motorized tools and equipment. Adverse impacts from
Alternative 3 would include:

e Increased risk for larger more intense wildland fires from fewer and/or less effective fire-fuel
breaks and encroaching juniper removed from fewer acres

Poor or insufficient recovery of springs following removal of livestock developments

Fewer opportunities for sport fishing as maintenance of ponds and reservoirs are discontinued
Fewer public access opportunities as maintenance of Virgin Valley road is discontinued
Fewer opportunities for primitive recreation with increased motorized access
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Chapter 1. Introduction, Purpose of, and Need for Action

1.1 Introduction and Background

Located in a remote area of northwestern Nevada, the Sheldon National Wildlife Refuge (referred to
here as Sheldon Refuge) encompasses 575,000 acres of sagebrush-steppe habitat within the Great
Basin (Figure 1.1) and is managed by the U.S. Fish and Wildlife Service (the Service). Originally
established in 1931 for the conservation and protection of the once-imperiled pronghorn (Antilocapra
americana), Sheldon Refuge (along with its refuge complex companion Hart Mountain National
Antelope Refuge) now conserves habitat for a number of additional native, rare, and imperiled
species of fish, wildlife, and plants that depend upon the sagebrush-steppe ecosystem.

Blanketing high basalt tablelands and mountains, which average 6,000 feet in elevation, the vast
expanses of sagebrush habitats are dotted with springs, pockets of aspen, and isolated stands of
mountain mahogany. Only at its edges does the refuge vary noticeably, with the pale rhyolite of
Virgin Valley on the eastern edge, which holds highly prized black opal, and the high escarpment on
the western edge where western juniper (Juniperus occidentalis occidentalis) dominates.

With the exception of a two-lane paved highway, a few scattered buildings, abandoned water
troughs, and some primitive dirt roads, Sheldon Refuge appears today much as it has for the past
12,000 years or more that people have lived in this region. This long history of habitation is apparent
throughout the refuge from the prehistoric stone tools, petroglyphs, and ancient campsites that
remain. Today people continue to hunt, hike, and camp within Sheldon Refuge, but for recreation
rather than subsistence.

This document is a combined Refuge Comprehensive Conservation Plan and Environmental Impact
Statement (CCP/EIS). This CCP/EIS evaluates and compares three alternatives for the conservation
of fish, wildlife, and plants within Sheldon Refuge primarily through monitoring of their populations,
management and restoration of their habitats, and control of invasive and feral species. The three
alternatives also include management of public uses such as wildlife observation and photography,
hunting, fishing, and rock collecting in a manner that is compatible with the primary conservation
purposes for Sheldon Refuge. The three alternatives presented are the outcome of a public planning
process, which was initiated in 2007 and has involved thousands of individuals, non-profit
organizations, state and local agencies, and tribal governments. Effects from the management
activities and public uses considered in the alternatives are identified and evaluated, with attention to
those effects that are potentially significant.

The Final CCP/EIS will be approved and a Record of Decision signed by the Service’s Regional
Director in Portland, Oregon. The Final CCP will guide management of Sheldon Refuge for the next
15 years.

1.2 Proposed Action

The Service is proposing to adopt and implement a comprehensive conservation plan for Sheldon
National Wildlife Refuge. This document is a Comprehensive Conservation Plan and Environmental
Impact Statement (CCP/EIS) for Sheldon Refuge. The CCP sets forth management guidance for
Sheldon Refuge over the next 15 years, as required by the National Wildlife Refuge System
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Administration Act of 1966 (16 U.S. Code [U.S.C.] 688 dd-688 ee, as amended by the National
Wildlife Refuge System Improvement Act of 1997) to address significant problems that may
adversely affect the populations and habitat of fish, wildlife, and plants and the actions necessary to
correct or mitigate such problems. The Improvement Act mandated that a CCP be developed for
each refuge in the National Wildlife Refuge System.

The proposed action in the CCP/EIS is to implement Alternative 2, which has been identified as the
Service’s Preferred Alternative. This CCP/EIS explores this option along with two other options
(alternatives) for the CCP and discloses anticipated effects for each alternative, pursuant to the
National Environmental Policy Act of 1969 (NEPA), as amended (42 U.S.C. 4321-4347).
Alternatives are presented in Chapter 2, and effects are analyzed in Chapter 3, 4, 5, and 6.
Appendices provide supporting information.

The actions under Alternative 2 best achieve the purpose and need for the CCP while maintaining
balance among the varied management needs and programs. Alternative 2 addresses the issues and
relevant mandates, and is consistent with principles of sound fish and wildlife management.
Alternative 2 is consistent with the mission of the National Wildlife Refuge System and the goals of
the National Wilderness Preservation System.

1.3 Purpose and Need for the Comprehensive Conservation Plan

The purpose of the CCP is to provide reasonable, scientifically grounded guidance for improving
Sheldon Refuge’s shrub-steppe, riparian, wetland, woodland, grassland, and cliff-talus habitats, for
the long-term conservation of pronghorn, native plants and animals, and migratory birds. The CCP
will identify appropriate actions for protecting and sustaining the biological features of Sheldon
Refuge’s pronghorn, Greater sage-grouse (Centrocerus urophasianus), California bighorn sheep
(Ovis canadensis), and pygmy rabbit (Brachylagus idahoensis) populations and threatened,
endangered, or rare species. The Decision Record for the 2008 Sheldon National Wildlife Refuge
Horse and Burro Management Environmental Assessment (EA) stated feral horses and burros would
be managed to maintain population levels that existed at that time. However, this Decision Record
also stated this management direction would be re-evaluated as part of the Sheldon Refuge CCP. A
final purpose of the CCP is to provide guidance for providing high-quality public use programs in
hunting, fishing, wildlife observation, photography, camping, environmental education, and
interpretation.

Not only are CCPs for all national wildlife refuges required under the National Wildlife Refuge
System Improvement Act, a CCP for Sheldon Refuge is needed for a variety of reasons. Primary
among these is the need to identify and deal with key threats to the above habitats, including invasive
plants and animals, altered fire regimes, and altered hydrological regimes. There is a need to address
Sheldon Refuge’s role in the conservation of Greater sage-grouse and pygmy rabbits and their
habitats because these species use certain refuge habitats for all life history needs. There is also a
need to address the contributions of Sheldon Refuge to the biodiversity of the Great Basin. There is a
need to address public concern about feral horse and burro populations that negatively impact refuge
habitats.

There is a need to analyze public use programs for the Refuge System’s “Big Six” uses and to
determine what improvements or alterations should be made in the pursuit of higher quality
programs. The Big Six wildlife-dependent uses are hunting, fishing, wildlife observation,
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photography, environmental education, and interpretation (See Section 1.5.3 for more on the Big Six
uses.)

There is also a need to determine whether and how Sheldon Refuge should continue to offer camping
and other non-wildlife-dependent uses, including horseback riding, rock collecting, and off-highway
vehicles (OHVs). There is a need to address strategies to better prevent use of refuge lands for illegal
uses including off-road use and poaching. Finally, there is a need to describe the steps that should be
taken to better protect cultural resources.

1.4 Content and Scope of Plan

This CCP provides guidance for management of refuge habitats and wildlife and administration of
public uses on refuge lands and waters. An outline of the key information in the CCP follows.

e An overall vision for Sheldon Refuge and the role in the local ecosystem (Chapter 1).

e Updated and revised management direction in the form of goals and objectives for specific
conservation targets and public use programs, as well as strategies for achieving the
objectives (Chapter 2).

e A description of the conservation targets, their condition and trends on Sheldon Refuge and
within the local ecosystem, a presentation of the key desired ecological conditions for
sustaining the targets, and a short analysis of the threats to each conservation target (Chapter
2).

e A description of the physical, biological, and social environments that exist within Sheldon
Refuge (Chapters 3, 4, and 5).

e An overview of Sheldon Refuge’s public use programs and facilities, a list of desired future
conditions for each program, and other management considerations (Chapters 2 and 5).

e An analysis of the environmental effects associated with implementing the management
actions prescribed under each alternative (Chapters 3, 4, and 5).

e An analysis of the environmental consequences of the proposed action, including cumulative
effects (Chapter 6).

e An inventory of Sheldon Refuge wilderness resources, including a recommendation of
Refuge lands suitable for wilderness designation (Appendix F).

e Compatibility determinations for existing and proposed public and economic uses (Appendix
D).

e An outline of the projects, staff, and facilities needed to implement the alternatives
considered (Appendix E).

A list of species known or suspected to occur on Sheldon Refuge, with information about their state
and Federal conservation status (Appendix B).

1.5 Planning and Management Guidance

The U.S. Fish and Wildlife Service, an agency within the Department of Interior, is the principal
Federal agency responsible for conserving, protecting, and enhancing fish, wildlife and plants and
their habitats for the continuing benefit of the American people. The Service manages the 96-
million-acre National Wildlife Refuge System, which encompasses 545 national wildlife refuges,
thousands of small wetlands, and other special management areas.
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Refuges are guided by various Federal laws and executive orders, Service policies, and international
treaties. Fundamental are the mission and goals of the National Wildlife Refuge System (NWRS or
Refuge System) and the designated purposes of the refuge unit as described in establishing
legislation, executive orders, or other documents establishing, authorizing, or expanding a refuge.

Key concepts and guidance of the Refuge System derive from the National Wildlife Refuge System
Administration Act of 1966 as amended (16 U.S.C. 668dd-668ee), the Refuge Recreation Act of
1962 (16 U.S.C. 460k-460k-4), as amended, Title 50 of the Code of Federal Regulations, and the
Fish and Wildlife Service Manual. The National Wildlife Refuge System Administration Act is
implemented through regulations covering the National Wildlife Refuge System, published in Title
50, subchapter C of the Code of Federal Regulations. These regulations govern general
administration of units of the Refuge System.

1.5.1 U.S. Fish and Wildlife Service Mission

The mission of the Service is “working with others, to conserve, protect, and enhance fish and
wildlife and their habitats for the continuing benefit of the American people.” National natural
resources entrusted to the Service for conservation and protection include migratory birds,
endangered and threatened species, inter-jurisdictional fish, wetlands, and certain marine mammals.
The Service also manages national fish hatcheries, enforces Federal wildlife laws and international
treaties on importing and exporting wildlife, assists with state fish and wildlife programs, and helps
other countries develop wildlife conservation programs.

1.5.2 National Wildlife Refuge System

The National Wildlife Refuge System is the world’s largest network of public lands and waters set
aside specifically for conserving wildlife and protecting ecosystems. From its inception in 1903, the
Refuge System has grown to encompass 545 national wildlife refuges in all 50 states, and waterfowl
production areas in 10 states, covering more than 96 million acres of public lands. More than 36
million visitors annually fish, hunt, observe, and photograph wildlife, or participate in environmental
education and interpretive activities on these national wildlife refuges.

1.5.3 National Wildlife Refuge System Mission and Goals

The mission of the Refuge System is “to administer a national network of lands and waters for the
conservation, management, and where appropriate, restoration of the fish, wildlife, and plant
resources and their habitats within the United States for the benefit of present and future generations
of Americans” (National Wildlife Refuge System Administration Act of 1966, as amended)(16
U.S.C. 668dd-668ee).

Wildlife conservation is the fundamental mission of the Refuge System. The goals of the National
Wildlife Refuge System, as articulated in the Mission Goals and Purposes Policy (601 FW 1) are to:

e Conserve a diversity of fish, wildlife, and plants and their habitats, including species that are
endangered or threatened with becoming endangered.

e Develop and maintain a network of habitats for migratory birds, anadromous and inter-
jurisdictional fish, and marine mammal populations that is strategically distributed and
carefully managed to meet important life history needs of these species across their ranges.
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e Conserve those ecosystems, plant communities, wetlands of national or international
significance, and landscapes and seascapes that are unique, rare, declining, or
underrepresented in existing protection efforts.

e Provide and enhance opportunities to participate in compatible wildlife-dependent recreation
(hunting, fishing, wildlife observation and photography, and environmental education and
interpretation).

e Foster understanding and instill appreciation of the diversity and interconnectedness of fish,
wildlife, and plants and their habitats.

Management of Sheldon Refuge is directed, in large part, by the legislation that created and
established purposes for Sheldon Refuge and by the goals described later in this chapter. However,
other laws, regulations, and policies also guide the management of Sheldon Refuge. This section
identifies the acts and policy guidance that are integral in the development of this CCP.

1.5.3.1 Legal Guidance

Operation and management of Sheldon Refuge is influenced by a wide array of laws, treaties, and
executive orders. Among the most important are the National Wildlife Refuge System
Administration Act, as amended by the National Wildlife Refuge Improvement Act, the Refuge
Recreation Act, and the General Mining Act of 1872. These acts are described briefly in Appendix J
along with other acts and legal guidance that influence management of Sheldon Refuge.

1.5.3.2 Policy Guidance

Programmatic guidance and policy documents provide additional direction for the management of
national wildlife refuges throughout the System. These documents include the following:

Fish and Wildlife Service Manual chapters
Director’s orders

National policy issuances

Handbooks

Director’s memoranda

Regional directives

Among the more important policies relating to management of Sheldon Refuge are Service policies
for biological integrity, diversity, and environmental health; compatibility; and wilderness
stewardship. These policies are described briefly in Appendix J along with other important policies
and guidance that influence management of Sheldon Refuge.

1.5.4 Refuge Management Direction

A number of previous planning efforts have been completed for Sheldon Refuge. These various
plans provide the current management direction for Sheldon Refuge. This CCP will substantially
revise or replace this existing management direction to reflect revised and updated Service policies
and guidelines, new resource information and research findings, and to address issues identified
through the scoping process.
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The Sheldon National Wildlife Refuge Renewable Natural Resources Management Plan Final
Environmental Impact Statement (referred to here as simply the Sheldon Natural Resource Plan) was
completed and released to the public on August 18, 1980. The plan was a detailed and valuable
document covering location, history, environment, resources, administration, land status, agreements
and permits, and management direction.

In addition, several smaller “step-down” plans (plans addressing one program or resource) have been
developed for Sheldon Refuge including:

e Virgin Valley Winter Grazing Plan and Environmental Assessment (amended the Sheldon
Natural Resource Plan) (1989)

e Fisheries Management Plan (1990)

e Western Juniper Control Project Plan and Environmental Assessment (2001)

e Feral Horse and Burro Management Plan (amended the Sheldon Natural Resource Plan)
(2008)
e Fire Management Plan (2009)

With the exception of the Fire Management Plan, the Final Record of Decision for the Sheldon
Refuge CCP/EIS will supersede the previous planning decisions and management direction listed
above in their entirety. The Fire Management Plan will be updated to reflect any additional or
revised management direction included in the CCP/EIS Final Record of Decision.

1.5.5 Future Step-down Management Plans

The CCP will be revised every 15 years or earlier if monitoring and evaluation determine that
changes are needed to achieve Sheldon Refuge purposes, vision, goals, or objectives. The CCP
provides guidance in the form of goals, objectives, and strategies for refuge program areas but may
lack some of the specifics needed for implementation. Step-down management plans will therefore
be developed for individual program areas, as needed, following completion of the CCP. Step-down
plans require appropriate NEPA compliance. The following step-down management plans will be
revised or completed in accordance with the CCP management goals, objectives, and strategies
following the Final Record of Decision:

Minerals and Mining Management Plan
Wilderness Stewardship Plan
Transportation Management Plan
Visitor Services Plan

Law Enforcement Plan

Cultural Resources Management Plan
Cold-water Fisheries Management Plan
Habitat Management Plan

Integrated Pest Management Plan

1.6 Refuge Establishment, Refuge Purposes, Refuge Goals

The purpose for which a refuge was established or acquired is of key importance in refuge planning.
Purposes must form the foundation for planning and management decisions. The purposes of a
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refuge are specified in or derived from the law, proclamation, executive order, agreement, public
land order, donation document, or administrative memorandum establishing, authorizing, or
expanding a refuge, refuge unit, or refuge subunit.

Unless the establishing law, order, or other document indicates otherwise, purposes dealing with the
conservation, management, and restoration of fish, wildlife, and plants, and the habitats on which
they depend take precedence over other purposes in the management and administration of any unit.
Where a refuge has multiple purposes related to fish, wildlife, and plant conservation, the more
specific purpose will take precedence in instances of conflict. When an additional unit is acquired
under an authority different from the authority used to establish the original unit, the addition takes
on the purpose(s) of the original unit, but the original unit does not take on the purpose(s) of the
newer addition.

By law, refuges are to be managed so as to achieve their purposes. When a conflict exists between
the System mission and the purpose of an individual refuge, the refuge purpose may supersede the
System mission.

Refuge purposes are also the driving force in the development of the refuge vision statements, goals,
objectives, and strategies in the CCP and are critical to determining the compatibility of all existing
and proposed refuge uses. The purposes for Sheldon Refuge have been established through a series
of congressional acts, presidential executive orders, and public land orders as follows.

This section includes a list and brief description of the establishing and acquisition authorities for
Sheldon Refuge. A comprehensive history of the establishment of Sheldon Refuge is included in
Appendix L.

1.6.1 Sheldon Refuge Purposes

“...as a refuge and breeding ground for wild animals and birds...” Executive Order (EO) 5540 dated
January 26, 1931

“...set apart for the conservation and development of natural wildlife resources and for the protection
and improvement of public grazing lands and natural forage resources...” EO 7522 dated December
21, 1936

“...to conserve (A) fish or wildlife which are listed as endangered species or threatened species....or
(B) plants...” 16 U.S.C. 1534 (Endangered Species Act of 1973)

“...for use as an inviolate sanctuary, or for any other management purpose, for migratory birds.” 16
U.S.C. 715d (Migratory Bird Conservation Act)

1.6.1.1 Establishing and Acquisition Authorities

Migratory Bird Conservation Act of 1929, as amended (16 U.S.C. 715-715r):
“...for use as an inviolate sanctuary, or for any other management purpose, for migratory
birds...” and “...to conserve and protect migratory birds in accordance with treaty

obligations...and other species of wildlife found thereon, including species that are listed...as
endangered species or threatened species, and to restore or develop adequate wildlife habitat”
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Charles Sheldon Wild Life Refuge, Nevada (EO 5540, January 26, 1931):

“...reserved and set apart for...use...as a refuge and breeding ground for wild animals and
birds....”

Enlarging Charles Sheldon Wildlife Refuge, Nevada (EO 7364, May 6, 1936):

“...in order to effectuate further the purposes of the Migratory Bird Conservation Act
...withdrawn from settlement, location, sale, entry, or other form of appropriation and
reserved and set apart...as an addition to the existing Charles Sheldon Wildlife Refuge....”

Charles Sheldon Antelope Range, Nevada (EO 7522, December 21, 1936):

“...withdrawn from settlement, location, sale, or entry and reserved and set apart for the
conservation and development of natural wildlife resources and for the protection and
improvement of public grazing lands and natural forage resources...;” and “...the natural
resources therein shall be first utilized for the purpose of sustaining in a healthy condition a
maximum of three thousand five hundred (3,500) antelope, the primary species, and such
nonpredatory secondary species in such numbers as may be necessary to maintain a balanced
wildlife population....”

National Wildlife Refuge System Administration Act of 1966, as amended (16 U.S.C. 668dd-668ee),
including the Game Range Act of 1976 (Public Law 94-223, 90 Stat. 199):

“...for the conservation, management, and where appropriate, restoration of the fish, wildlife,
and plant resources and their habitats within the United States for the benefit of present and
future generations of Americans”

Nevada—Prior Amendment of Executive Order No. 7522; Prior Revocation of Public Land Order
No. 5497; Consolidation of Charles Sheldon Antelope Range and Charles Sheldon Wildlife Refuge;
Change of Name to Sheldon National Wildlife Refuge; Clarification of Administration and
Management Under National Wildlife Refuge System Administration Act (Public Land Order [PLO]
5634, April 25, 1978):

Consistent with, “The Act of February 27, 1976 (Public Law 94-223, 90 Stat. 199) [a.k.a. the
Game Range Act] which amended...the National Wildlife Refuge System Administration
Act of 1966 ...the Charles Sheldon Antelope Range, shall be administered by the Secretary
of the Interior exclusively through the United States Fish and Wildlife Service...;” and “The
operation and administration of the Charles Sheldon Antelope Range, including grazing...is
now being administered, in accordance with the National Wildlife Refuge System
Administration Act...;” and “...the lands and interests in land comprising the Charles
Sheldon Wildlife Refuge...and the adjoining Charles Sheldon Antelope Range...are hereby
consolidated into one administrative unit...designated and known as the Sheldon National
Wildlife Refuge”

Mineral Withdrawal of a Portion of the Sheldon National Wildlife Refuge; Nevada (PLO 6849, April
15, 1991):
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“...withdraws approximately 445,766 acres of the Sheldon National Wildlife Refuge...from
mining location...to protect the wildlife habitat and unique resource values of the refuge
lands”

1.6.2 Refuge Vision Statement

Sheldon National Wildlife Refuge will foster a strong land ethic and provide scientific leadership
through collaboration with a diverse network of partners and utilize the highest principles of
conservation. Sheldon Refuge will promote opportunities for people to actively seek and discover
natural and cultural treasures in the vast and rugged high desert characterized by solitude, abundant
wildlife, and wildlands free from human influences. Management will focus on Sheldon Refuge’s
wild character, biological integrity, and contribution within the larger landscape of the Great Basin as
driven by natural ecological processes. As a result, Sheldon Refuge will perpetuate its unique
cultural history and critical role in the preservation and study of the sagebrush-steppe ecosystem with
its diverse and vital native species.

1.6.3 Refuge Management Direction: Goals

1.6.3.1 Habitat and Wildlife Goals

Goal 1: Manage feral horse and burro populations consistent with the purposes for Sheldon Refuge,
the National Wildlife Refuge Improvement Act, national wildlife refuge policy, and to protect and
preserve a diverse assemblage of native plant and wildlife species, habitats, and naturally functioning

systems characteristic of the Great Basin Ecosystem.

Goal 2: Protect, maintain, and restore sagebrush-steppe and associated upland communities
characteristic of the Great Basin Ecosystem.

Goal 3: Restore, protect, and maintain the structure and function of riparian and aquatic habitats
characteristic of the Great Basin Ecosystem.

Goal 4: Protect unique and rare habitats, wildlife, and communities.

Goal 5: Using an integrated approach, prevent, control, or eliminate non-native species that threaten
Sheldon Refuge resources.

Goal 6: Collect information and create partnerships necessary to support adaptive management
decisions at a landscape scale.

1.6.3.2 Fire Management Goal

Goal 7: Provide an active fire management program.

1.6.3.3 Public Use Goal

Goal 8: Provide visitors of diverse interests and abilities with opportunities to experience a variety of

quality wildlife-dependent recreational and educational activities on vast, rugged, and remote high
desert landscapes. These experiences will enhance visitors’ understanding of and appreciation for
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the unique natural and cultural resources conserved by Sheldon National Wildlife Refuge and the
National Wildlife Refuge System.

1.6.3.4 Wilderness Resource Goal

Goal 9: Protect and manage Sheldon National Wildlife Refuge Wilderness Study Areas to maintain
wilderness character and values.

1.6.3.5 Cultural Resource Goal

Goal 10: Protect and manage the prehistoric, historic, and paleontological resources of Sheldon
Refuge to ensure present and future generations recognize the significance of the area’s past.

1.6.3.6 Law Enforcement Goal

Goal 11: Reduce illegal and unauthorized activities on Sheldon Refuge.

1.7 Relationship to Other Ecosystem Planning Efforts

When developing a CCP, the Service considers the goals and objectives of existing national,
regional, and ecosystem plans; state fish and wildlife conservation plans; and other landscape-scale
plans developed for the same watershed or ecosystem in which the refuge is located. Where
appropriate, the CCP is expected to be consistent with the existing plans and assist in meeting their
conservation goals and objectives (602 FW 3.3). This section summarizes some of the key plans
reviewed by members of the core team while developing the CCP.

1.7.1 State Plans

The Nevada Department of Wildlife (NDOW) recently completed the Nevada Wildlife Action Plan
(Wildlife Action Plan Team 2006), which incorporates the agency’s special expertise in the
management and conservation of Nevada’s native wildlife and habitats. The Nevada Wildlife Action
Plan is designed to provide scientific support for CCP development, input on impact analyses, and
support for implementation of management actions. The Action Plan identifies species of
conservation priority throughout Nevada. Species identified in the Action Plan that are known to
occur within Sheldon Refuge are identified in Appendix B. Partnerships and close coordination
between NDOW and the Service are key to incorporating the Nevada Wildlife Action Plan into the
CCP process. As NDOW updates the Action Plan, the Service will update the species list in
Appendix B as appropriate.

Other NDOW plans include the Nevada Partners in Flight, Nevada Management Plan for Mule Deer,
Big Game Status, Elk Species Management, Bat Conservation, Pronghorn Antelope Ecology,
Management and Conservation, and Greater Sage-grouse Conservation.

1.7.2 Migratory Bird Plans

Birds of Conservation Concern (USFWS 2002a): Based on the efforts and assessment scores of
three major bird conservation efforts (Partners in Flight, the U.S. Shorebird Conservation Plan, and
the North American Waterbird Conservation Plan), this report identifies, by Service region and by
Bird Conservation Region, the bird species most in need of conservation attention.
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Partners in Flight (PIF), Sheldon Refuge Plan: The primary goal is to ensure long-term
maintenance of healthy populations of native landbirds. Specific management activities and
strategies are recommended.

North American Waterfowl Management Plan: The North American Waterfowl Management
Plan, signed by the United States and Canada in 1986 and by Mexico in 1994, provides a strategy to
protect North America’s remaining wetlands and to conserve waterfowl populations through habitat
protection, restoration, and enhancement. The plan contains population goals for several species and
groups of species by season or life stage. The plan was updated in 2004 with an emphasis on
strengthening the biological foundation, using a landscape approach and expanding partnerships.
Additional strategic guidance was provided in a 2004 update, with specific population objectives by
species. Implementation of this plan is accomplished at the regional level by partnership, within 11
Joint Venture areas. The Sheldon Refuge is located within the area of the Intermountain West Joint
Venture. The document, 2004 Strategic Guidance (North American Waterfowl Management Plan,
2004), a 15-year plan, does contain species-specific population objectives as a step-down from the
North American Waterfowl Plan and evaluations of whether the continental population is currently
short or over the target. There are also flyway goals for production by species. The Sheldon Refuge
is recognized as one of 67 areas of continental significance to waterfowl, but the plan did not target
population objectives for wintering or migratory waterfowl by area.

Pacific Flyway Plans: Flyway management plans are the products of Flyway Councils, developed
to help state and Federal agencies cooperatively manage migratory game birds. These plans typically
focus on populations. The Pacific Flyway Council has prepared 26 management plans to date in
either draft or final form (Pacific Flyway Council 2010). The following flyway management plans
pertain to Sheldon Refuge and the CCP:

e (Canada Geese: Lesser and Taverner’s, Pacific Western, Rocky Mountain, Western,
Depredation Control.

Greater White-fronted Geese: Pacific, Tule.

Snow Geese: Wrangel Island Lesser, Western Canadian Arctic Lesser Ross’ Geese.
Swans: Pacific Trumpeter, Rocky Mountain Trumpeter, Western Tundra, Eastern Tundra.
Sandhill Cranes: Pacific Coast, Central Valley.

Mourning Dove: National Mourning Dove Plan.

Intermountain West Regional Shorebird Conservation Plan (Oring et al. 2006): According to
this plan, the Intermountain West is North America’s most important inland area for maintaining the
continent’s shorebird population. The plan identifies major shorebird issues in the region and
outlines regional goals and objectives in the areas of habitat management, monitoring and
assessment, research, outreach, and planning. Key issues identified in the plan include water quality
and quantity; maintenance and enhancement of populations of long-billed curlew (Numenius
americanus), mountain plover (Charadrius montanus), and upland sandpiper (Bartramia
longicauda); depredation of eggs and young; regional coordination, agriculture-shorebird interface;
and wintering sites. Concern ranking scores are provided for each of the 34 shorebird species
breeding or moving through the region. Species ranked as critically important include western
snowy plover (C. alexandrines), black-necked stilt (Himantopus mexicanus), American avocet
(Recurvirostra americana), long-billed curlew, long-billed dowitcher (Limnodromus scolopaceus),
and Wilson’s phalarope (Steganopus tricolor).
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1.8 Planning and Issue Identification

1.8.1 Description of the Planning Process

A core planning team, consisting of the Sheldon-Hart Mountain Refuge Complex project leader,
deputy project leader, natural resource planner, biologist, fire management officer, and the Sheldon
Refuge manager began developing the CCP in 2007. A list of core planning team members and their
experience is located in Appendix K. An extended team assisted in development of the CCP,
particularly in providing comments at key milestones. The extended team consisted of various
professionals from other Federal agencies, NDOW, and within the Service.

Early in the planning process, the extended planning team considered other planning efforts (see
Section 1.7) and cooperatively identified the top priority species, groups, and communities for
Sheldon Refuge. These priorities were also called conservation targets, and most of the biological
emphasis of the CCP is focused on protecting and restoring these targets.

Planning for compatible wildlife-dependent public uses and rock collecting centered on developing
goals, objectives, and strategies for secondary supporting uses and facilities such as vehicle access,
campground facilities, and water developments.

Public scoping began in spring and summer of 2008. Scoping meetings were held in Lakeview,
Oregon, Winnemucca, Nevada, and Denio, Nevada, in May 2008 and Alturas, California, and Reno,
Nevada, in June 2008. Public commentary was also solicited through distribution of three planning
updates to more than 4,000 individuals on the Sheldon Refuge mailing list and meetings with key
stakeholder groups. A number of comments and suggestions were made through this process, which
informed further development and refinement of the CCP alternatives, including the preferred
alternative. Public involvement is further discussed in Appendix A.

An internal draft was distributed to Service Region 1 reviewers, members of the extended team,
NDOW, and Oregon Department of Fish and Wildlife (ODFW) representatives. In addition, a
consultation meeting was held with the Summit-Lake Paiute Tribal Council to discuss the
preliminary alternatives and resource concerns. All changes that were requested and all the resulting
changes that were made to the CCP/EIS were documented.

1.8.1.1 Planning Issues

The following major issues were identified and expressed by the public, various constituents, and
Service staff, and have been analyzed and addressed during CCP development.

e Feral Horses and Burros: Management of feral horses and burros has been identified as the
most important issue affecting the ability of the Service to fulfill the purposes for Sheldon
Refuge. A detailed environmental assessment was prepared (USFWS 2008a), which
described a number of direct adverse impacts to biological integrity, diversity, and
environmental health within Sheldon Refuge from feral horses and burros (Photo 1.1). These
impacts from populations of approximately 800 horses and 90 burros were determined not
likely to be significant over the short term until the CCP for Sheldon Refuge could be
completed and include long-term management direction for feral horses and burros within
Sheldon Refuge. As part of the CCP it is necessary for the Service to evaluate impacts from
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continued management of approximately 800 horses and 90 burros over the long term in
addition to other alternatives for long-term management consistent with Service policy, the
mission of the Refuge System, and the purposes for Sheldon Refuge. In addition, it is
necessary for the Service to consider the full range of available methods and tools for
accomplishing each alternative.

Photo 1.1 Damagingeffects from feral horses and burros (s shown outside the fence
exclosure in the left side of the photo) are well documented within Sheldon Refuge
(Photo Gail Collins).

e Juniper Encroachment: Over the past hundred years or so, western juniper has been
steadily encroaching on large areas of sagebrush-steppe habitat in the western United States
(Photos 1.2 and 1.3). This encroachment is the result of grazing management, which has
reduced understory vegetation, and fire management, which has increased the density of
juniper and further reduced understory vegetation and the natural influences from fire. There
is concern that these effects are reducing the amount and quality of habitat for important
wildlife such as pronghorn, Greater sage-grouse, mule deer (Odocoileus hemionus), and
pygmy rabbit within Sheldon Refuge, and that these impacts could increase if additional
management action is not taken.
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Photo 1.3 The expansion of western juniper has occurred in recent times. The
expansion into the lower elevation slopes in the western portion of Sheldon Refuge
(shown at the center of this 2001 photo) occurred within 40 years.
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e Wildland Fire: Past fire management has successfully extinguished the majority of
lightning-caused fires or significantly reduced the intensity, and size of such fires leading to
several habitat changes such as juniper encroachment discussed previously. At the same
time, the frequency of fire has increased within certain habitats through prescribed burning
(Photo 1.4). This past approach to fire management has resulted in an increasing amount of
vegetation and increasing risk for fires burning more intensely and over larger areas of
sagebrush habitat than historically would have occurred. This issue is further complicated by
grazing from feral horses, the potential for cheatgrass invasion following fire, and the safety
risks and hazards associated with attempting to maintain or restore a more natural fire
regime. There is a need to explore other options for using fire to meet habitat management
objectives and in turn meeting wildlife management objectives for Sheldon Refuge while at
the same time maintaining public safety and an acceptable level of risk.

Photo 1.4 Prescribed fire is now more frequently used to manage meadow habitats
within Sheldon Refuge.

e Invasive Species: In addition to feral horses and burros, and widespread cheatgrass invasion
following fire, a number of other invasive plants and animals either currently occur or are
known to already be in areas near Sheldon Refuge (Photo 1.5). Presently there is no
systematic or strategic effort to identify, control, or remove these species before they become
widespread and very difficult or impossible to manage. There is a need for the Service to
identify specific strategies for minimizing the impacts from species already occurring within
Sheldon Refuge and to greatly reduce the potential for such species occurring in the future.
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Photo 1.5 Disturbance from regular grading lng road shoulders spreads and creates
ideal growing conditions for many non-native invasive plants such as Russian thistle,
Halogeton, and cheatgrass.

Sport Fishing: There are three primary areas managed for sport fisheries within Sheldon
Refuge. Continuing to maintain these fisheries has been raised as an issue due to water being
impounded and not available to downstream wildlife habitats; the time, money, and other
resources needed for maintenance and repairs, which detract from other higher priority
wildlife management projects and programs; and because the current practice of periodically
restocking non-native rainbow trout (Salmo gairdneri) is incompatible with Service policy.

Several non-native species of warm-water fish were historically stocked to the Dufurrena
Ponds in the Virgin Valley. These ponds continue to provide fishing opportunities, but the
ponds are not restocked, and the likelihood that these fish could escape into Thousand Creek
or Virgin Creek is considered very low. However, occasional flooding does require
maintenance of the ponds and creates conditions where fish could escape into adjacent
streams.

Lahontan cutthroat trout (Oncorhynchus clarki henshawi; native to nearby areas) are
periodically stocked to Catnip Reservoir, but the reservoir has become shallow through
siltation and the earthen dam is beginning to fail. To maintain this fishery, trout will need to
be periodically restocked, Catnip Reservoir will need to be dredged, and the dam will need to
be repaired or replaced at the considerable cost of several million dollars.

Big Spring Reservoir is currently dry, but in wetter years it was restocked with rainbow trout,
which is preferred by some anglers because it is more vigorous, hardy, faster growing, and
ultimately more sporting to catch than the locally indigenous Lahontan cutthroat or redband
trout (Oncorhynchus mykiss gairdnari). However, restocking non-native fish to waters
within a national wildlife refuge to provide sport-fishing opportunity is incompatible with
Service policy.

Designated Campgrounds: Overnight camping within Sheldon Refuge is allowed only at
designated campgrounds or in the backcountry by Special Use Permit. Due to the remoteness

1-16

Chapter 1. Introduction



Sheldon National Wildlife Refuge Final CCP/EIS

and size of Sheldon Refuge, overnight camping is allowed to facilitate and support wildlife-
dependent uses such as fishing, hunting, wildlife observation, and photography which many
visitors would not be able to participate in otherwise. While the number of designated
campgrounds has diminished, the remaining semi-primitive and primitive campgrounds are
located at or near springs and affect riparian areas through trampling, water pollution, and the
disturbance and displacement of wildlife from these important water sources.

Virgin Valley Campground has been developed and includes several outhouses, potable
water, fire rings, and a bathhouse and swimming area heated by geothermal springs (Photo
1.6). These amenities make the campground the most popular destination within Sheldon
Refuge, and the level of use during the summer often exceeds capacity, causing
overcrowding, user conflicts, and unauthorized use of adjacent areas outside the campground.
A large proportion of visitation and use of the Virgin Valley Campground is associated with
commercial mining of precious opal at mining claims scattered throughout Virgin Valley.
There is concern that the non-wildlife-dependent use associated with mining is causing
conflict with other visitors participating in higher priority, appropriate wildlife-dependent
uses.

The Service needs to consider options for the long-term management of camping within
Sheldon Refuge that will minimize impacts to important habitats and at the same time
facilitate public use and enjoyment of the fish and wildlife resources it seeks to conserve.

Photo 1.6 Virgin Valley Campground is the most popular recreation site within
Sheldon Refuge, but its popularity is mostly related to the developed hot springs and
nearby opal mining opportunities—not wildlife-dependent recreation (Photo Gail
Collins).

¢ Wilderness Review: Currently 341,500 acres within Sheldon Refuge have been proposed by
the President for wilderness designation by Congress. Consistent with Service policy,
Sheldon Refuge will continue to manage all proposed wilderness as wilderness until
Congress takes action on the original 1974 proposal. However, this same policy also requires
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a wilderness review be conducted as part of this CCP. The wilderness review identifies lands
and waters that meet the minimum criteria for wilderness, evaluates those areas identified to
determine if they are suitable, and then determines if those suitable areas should be
recommended for designation as wilderness.

Sheldon Refuge should consider a range of alternatives for potential wilderness
recommendations that would be consistent with other management objectives and strategies
under other alternatives, potential future management needs and activities, and long-term
conservation of fish, wildlife, and their habitats. Given the current wilderness proposal for
the majority of lands within Sheldon Refuge, an “all wilderness alternative” and a “no
wilderness alternative” were determined not to be within a reasonable range of alternatives
for this CCP.

e Public Access, Roads, and Transportation: Over time, hundreds of miles of primitive
motorized routes and trails have been pioneered throughout Sheldon Refuge (Photo 1.7). In
addition, several maintained roads have also been established across Sheldon Refuge and are
maintained under agreement, permit, or right-of-way with the respective county and state
agencies. This existing network of roads, routes, and trails is traveled by high clearance four-
wheel-drive vehicles, but primarily by four-wheelers, motorbikes, or other OHVs. This use
has resulted in adverse impacts to wildlife, habitats, cultural and historic resources,
wilderness character, and primitive recreation opportunities. Despite the fact that many
publications, brochures, and maps show these routes and trails, the Service has not officially
designated these areas open to motorized use as required by Executive Order 11644 and 50
CFR 27.31. Through this CCP the Service will evaluate the adverse impacts from these
routes and trails and will consider a range of alternatives that minimizes damage to soils,
harassment of wildlife, or significant disruption of wildlife habitats, or other existing
wildlife-dependent recreational uses.

1.8.1.2 Issues Outside the Scope of the CCP/EIS

A number of issues were raised during scoping which are considered to be outside the scope of the
CCP/EIS. These issues were not analyzed during the CCP process.

e Allowing Livestock Grazing: All assignments of Special Use Permits and privileges for
commercial livestock grazing were purchased by a private organization at fair market value
in 1994. At the request of the owner of these assignments, all associated grazing privileges
were canceled by the Service in 1995. For this reason Sheldon Refuge cannot issue permits
for commercial livestock grazing unless such use is determined necessary to fulfill the
purposes for Sheldon Refuge and the management objectives in this CCP.
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Photo 1.7 Hundreds of miles of four-wheel drive routes and trails are located
throughout Sheldon Refuge, with the highest concentration in Virgin Valley for
access to mining prospects and claims (Photo Gail Collins).

e Mining Management: A renewal of the 1991 Public Land Order for withdrawal of the
mineral estate from location of mineral claims is being completed outside the scope of the
CCP because of its short time requirements for filing. A framework for managing mining
claims, mining operations, access to valid claims, and regulations specific to Sheldon Refuge
is being explored with Service resource managers, experts, and the USFWS Solicitor’s office
(which provides legal guidance and advice) because of its complex nature and the longer
timeframe expected for its completion. This framework and regulations will be represented
in a Minerals Management Plan to be developed for Sheldon Refuge following completion of
the Sheldon CCP/EIS.

e Withdrawing Public Lands between Sheldon and Hart Mountain National Wildlife
Refuges from Public Domain to be Included in the Refuge System: Sheldon Refuge is
working to develop partnerships with the Bureau of Land Management (BLM), private
landowners, and state agencies to research habitat use by wildlife and conduct habitat
improvements between and around the two refuges.

1.9 Plan Amendment and Revision

Service policy directs that Sheldon Refuge review the CCP annually to assess the need for change.
We revise the CCP when significant new information becomes available, when ecological conditions
change, or when the need to do so is identified during the review. If major changes are proposed,
public meetings may be held and new environmental assessments and environmental impact
statements may be necessary. Consultation with appropriate state agencies, tribal governments, and
the public would occur during any future revisions. Full review and revision of the CCP will occur
every 10 to 15 years or more often if necessary.
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Chapter 2. Alternatives, Goals, Objectives, and Strategies

2.1 Alternative Descriptions

A general description of the alternatives of this CCP/EIS is presented below. This description is
followed by a table that is organized by goal with details about the differences among the alternatives
(Table 2.1).

2.1.1 Alternatives Considered but Not Evaluated in Further Detail

A number of alternative approaches to the issues raised during scoping were considered, but were not
analyzed in further detail. The reasons these alternatives were not analyzed further as part of the
CCP process are listed below:

Eliminating the Virgin Valley Campground: The campground can be brought to public use
standards and incorporate wildlife-related activities (e.g., educational kiosks and interpretative
programs), as presented in the CCP alternatives.

Eliminating Rock Collecting: Rock collecting has previously been found to be a compatible use
within Sheldon Refuge. During the scoping process for this CCP, both the Service and the public
expressed concerns about unintentional collection of cultural artifacts and vertebrate fossils, as well
as vehicle trespass associated with rock collecting. After an initial evaluation, Sheldon Refuge found
the use currently does not conflict with wildlife-dependent uses of Sheldon Refuge, and a range of
management actions would likely be effective in reducing or eliminating unintended resource
impacts.

Leaving Horses and Burros Unmanaged: This was analyzed in the 2008 Horse and Burro
Management Environmental Assessment and was determined to be contrary to Service statutes,
policy, and refuge purposes.

Lethal Control as a Last Resort to Meet Horse and Burro Population Objectives: In developing
the CCP alternatives, comments suggested including lethal control as an option of last resort should
other methods prove ineffective. After further consideration, the Service determined the use of lethal
control would be unnecessary to meet horse and burro population objectives and could have other
unintended and potentially negative consequences. As a result, the inclusion of such an option is
unnecessary for a reasonable range of alternatives.

Allowing Wilderness Therapy Concessionaires: Because this use has previously been found
incompatible with refuge purposes, it was not considered. Alternatives in the CCP evaluate other
commercial economic uses to fulfill refuge purposes.

Developing a Trail through Thousand Creek Gorge: Important biological resources within
Thousand Creek Gorge have repeatedly been identified as being sensitive to human disturbance or
development. Wildlife surveys have identified rare and sensitive species within the gorge that would
likely be adversely affected by increased public use or access. The CCP includes a range of
alternatives for public access, including trails, which would have less impact on sensitive wildlife
and plant resources.
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Recommending No Areas for Wilderness Designation, or Recommending All Suitable Areas for
Wilderness Designation: Because approximately 341,500 acres of Sheldon Refuge have been
proposed for wilderness designation and have been managed for wilderness character since 1974, the
consideration of an alternative in detail that would recommend no lands for wilderness designation is
contradictory to previous wilderness studies, has not been determined necessary for continued
management of Sheldon Refuge, and is considered unreasonable. However, the final wilderness
proposal for Sheldon Refuge included key areas not originally recommended, and as a result some
management actions and activities have not been implemented or allowed to occur as intended.
Consideration of an alternative in detail that would recommend all 388,802 acres of the refuge
determined suitable for wilderness study would also be inconsistent with the original refuge
wilderness recommendation and current management direction, which recognizes a need for certain
management activities, habitat manipulation, and mechanized use in key areas of the refuge.

Opening Sheldon Refuge to Sport Hunting of Additional Wildlife Species: Sport hunting of
pronghorn, California bighorn sheep, mule deer, chukar (4lectoris graeca), California quail
(Lophortyx californicus), Greater sage-grouse, geese, ducks, and coots consistent with state and
Federal regulations has been determined to be a compatible wildlife-dependent public use within
Sheldon Refuge. Additional wildlife species such as coyote (Canis latrans), bobcat (Felis rufus), or
mountain lion (Felis concolor) may be utilized for sport hunting or trapping within a National
Wildlife Refuge (50 CFR 31). However, the populations and wildlife requirements for these
additional species have not been determined and are insufficient to determine what level of sport
hunting, if any, would be compatible with the mission of the Refuge System and the purposes for
Sheldon Refuge. We anticipate information gathered to meet management objectives identified in
this CCP would be sufficient to make such a compatibility determination in the future.

2.1.2 Features Common to All Alternatives

All alternatives would contain some common features, which are presented below rather than as
individual management objectives or specific strategies to reduce length and redundancy of the
individual alternative descriptions.

Integrated Pest Management (IPM) Strategies: In accordance with 517 DM 1 and 7 RM 14, an
IPM approach will be utilized, where practicable, to eradicate, control, or contain pest and invasive
species (herein collectively referred to as pests) on Sheldon Refuge. IPM would involve using
methods based upon effectiveness, cost, and minimal ecological disruption, which considers
minimum potential effects to non-target species and the refuge environment. Regional management
direction for implementing [PM strategies has been adopted as part of this CCP (Appendix O).
Refuge staff would continue to work with cooperators to develop pesticide use proposals consistent
with this IPM guidance. Mechanical, biological, chemical, and physical methods are commonly used
techniques to combat invasive and encroaching plants in a variety of habitats. Biological and
chemical control methods are also being investigated. Pesticides may be used where physical,
cultural, and biological methods or combinations thereof are impractical or incapable of providing
adequate control, eradication, or containment. If a pesticide would be needed on Sheldon Refuge, the
most specific (selective) chemical available for the target species would be used unless
considerations of persistence or other environmental and/or biotic hazards would preclude it.

Pesticide use proposals would be prepared and approved before any herbicide is used within Sheldon
Refuge. Pesticide use proposals require site-specific analysis, evaluation of chemical profiles, and
evaluation of likely environmental effects. Based on scientific information and analyses documented
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in chemical profiles, herbicides would be approved for use on Sheldon Refuge lands where the
chemical profiles provide scientific evidence that potential impacts to Sheldon Refuge’s biological
resources and physical environment are likely to be only minor, temporary, or localized in nature,
and would be of relatively low risk to non-target organisms as a result of low toxicity or short
persistence in the environment.

However, pesticides may be used on Sheldon Refuge lands where substantial effects to species and
the environment are possible (exceed threshold values) in order to protect human health and safety
(e.g., mosquito-borne disease).

Maintenance and Updating of Existing Facilities: Periodic maintenance and updating of Sheldon
Refuge buildings and facilities will be necessary regardless of the alternative selected. Maintenance
and updating of facilities is necessary for safety and accessibility and to support staff and
management needs and is incorporated in the Service Asset Maintenance Management System.

Coordination with Tribal, State, and County Governments: Regular communication with Native
American Tribes that are affected or that have an interest in the management of Sheldon Refuge will
continue to occur under all alternatives. Tribes that Sheldon Refuge would coordinate and consult
with on a regular basis regarding issues of shared interest include the Burns Paiute Tribe, Fort
Bidwell Paiute Tribe, Cedarville Rancheria Paiute Tribe, Fort McDermitt Paiute and Shoshone Tribe,
and Summit Lake Paiute Tribe.

Similarly, under all alternatives, the Service would continue to maintain regular discussions with
Washoe and Humboldt county commissioners, the State of Nevada, and to a lesser degree Lake
County and the State of Oregon. State agencies include Nevada Department of Wildlife (NDOW),
Oregon Department of Fish and Wildlife, and Nevada Department of Transportation. Key topics for
discussion would include road maintenance, wildlife monitoring, big-game management, hunting and
fishing seasons and regulations, and endangered species management.

Partnerships and Volunteer Opportunities: Under all alternatives Sheldon Refuge would actively
seek opportunities for partnerships with other agencies and organizations that share a common vision
and goals for Sheldon Refuge and the resources that the refuge conserves. We view opportunities for
groups and individuals to actively participate in resource conservation through volunteer activities as
a vital component of natural resource stewardship, public appreciation for Sheldon Refuge, and
support for future refuge management.

Participation in Planning and Review of Regional Development Activities: The Service would
actively participate in planning and studies for ongoing and future off-refuge industrial development,
contamination, and potential concerns that may adversely affect refuge resources, wildlife, and
habitats. The Service would cultivate working relationships with pertinent county, state, and Federal
agencies to stay abreast of current and potential developments, and would utilize outreach and
education as needed to raise awareness of refuge resources and dependence on the local environment.

Refuge Economic Uses: Economic uses within Sheldon Refuge include rights-of-way for power
lines, access to private lands and construction projects, highways, and gravel pits for highway
maintenance. These rights-of-way have been found appropriate and compatible with the purposes for
Sheldon Refuge, and appropriate permits have been issued for their use. It is the policy of the
Service to discourage the types of uses embodied in right-of-way requests (340 FW 3.3). Future
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economic uses will be authorized by permit only if the use is determined to contribute to, and be
compatible with, the purposes for Sheldon Refuge or the Refuge System (50 CFR 29).

Management of Areas Proposed for Wilderness Designation: In 1974 the President submitted a
proposal to Congress for designation of certain lands within Sheldon Refuge as wilderness under the
Wilderness Act of 1964 (see Figure 2.4), but Congress has taken no action on this proposal. Under
Service policy these lands are considered proposed wilderness areas and are managed as wilderness
until such time as Congress takes additional action. This CCP includes alternatives to the current
wilderness proposal, but the Final Record of Decision for the Sheldon Refuge CCP/EIS will have no
effect on the management or location of areas currently proposed for wilderness designation. Under
all alternatives these areas will continue to be managed as wilderness.

Develop Appropriate Step-down Plans: A series of step-down plans will be developed following
completion of the CCP under all alternatives. These include, but are not limited to the Minerals and
Mining Management Plan, Wilderness Stewardship Plan, Transportation Management Plan, Visitor
Services Plan, Law Enforcement Plan, Cultural Resources Management Plan, Fisheries Management
Plan, Habitat Management Plan, and Integrated Pest Management Plan.

Implementation Subject to Funding Availability: Under each alternative, actions would be
implemented over a period of 15 years as funding becomes available. Project priorities are in
Appendix E.

2.1.3 Description of the Alternatives

2.1.3.1 Alternative 1: Continue Current Management

Alternative 1 is the no action alternative required by the National Environmental Policy Act (NEPA).
Sheldon Refuge would continue to implement applicable management direction contained in the
1980 Sheldon Refuge Natural Resource Plan, the 1989 Virgin Valley Grazing Plan, the 1990
Fisheries Management Plan, the 2001 Western Juniper Control Project Plan, the 2008 Feral Horse
and Burro Management Plan, and the 2009 Fire Management Plan. These programs would continue
at current levels as described in other sections of this CCP. Specifically, Sheldon Refuge would
maintain, and where feasible, restore habitat for federally listed threatened and endangered species;
rare and sensitive species (e.g., prairie falcon); and indicator and/or sagebrush-obligate species (e.g.,
pronghorn, Greater sage-grouse, pygmy rabbit). Existing compatible public uses would continue and
include hunting, fishing, wildlife observation and photography, environmental education,
interpretation, backpacking, horseback riding, rock collecting, and camping.

Continued management of feral horses and burros

Management of feral horses and burros under Alternative 1 (no action) would require action by the
Service Director to exempt Sheldon Refuge from current policy, which would then allow populations
of approximately 800 feral horses and 90 feral burros to be maintained within Sheldon Refuge.
Control methods would continue to include helicopter and horseback gathers of at least 130 horses
and 13 burros each year, followed by shipment to private facilities for adoption or fertility control
and release back onto Sheldon Refuge. The refuge boundary fence would continue to be maintained
as part of all alternatives and would continue to deter emigration and immigration of horses and
burros. Maintaining populations of feral horses or burros would not only conflict with the purposes
for Sheldon Refuge and the mission of the Refuge System and the Service, but would likely have
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major, long-term, adverse impacts on native fish, wildlife, plants, and their habitats throughout
Sheldon Refuge and somewhat lesser impacts on wildlife-dependent public uses. These impacts
would likely be significant.

Continued management of habitats

Under Alternative 1 (no action), prescribed fire, mowing of sagebrush, thinning of encroaching
juniper, and protection of mountain mahogany (Cercocarpus ledifolius ledifolius) from wildfire
would continue to be the primary management activities to maintain, restore, or improve habitats
throughout Sheldon Refuge. Under this alternative, the use of prescribed burning is expected to
continue the trend of smaller, more frequent, and less intense fires than would naturally occur within
Sheldon Refuge.

The majority of water control structures would remain abandoned and unmaintained throughout
Sheldon Refuge. Other water developments (primarily reservoirs, ponds, and rain collecting
guzzlers) would continue to be maintained for wildlife habitat and recreation opportunity. It is
estimated that implementation of this alternative would leave up to 90 stock ponds, small earth dams,
windmills, and spring developments scattered throughout Sheldon Refuge. These developments
would continue to effect natural hydrology and the health of riparian habitats (see Section 3.3).

All existing designated campgrounds and roads would continue to be maintained at their current
locations. It is anticipated the various impacts to sensitive riparian habitats associated with certain
campgrounds, increased soil erosion from poorly aligned road segments, and the spread of invasive
non-native plants from the repeated grading of road shoulders would continue.

Continued management of public uses

Under Alternative 1 (no action) there are few actions which would alter when, where, or how public
uses are allowed to occur within Sheldon Refuge. Nearly the entire Sheldon Refuge would continue
to be available for public wildlife viewing and photography. Hunting and fishing harvest seasons
and limits would continue to be coordinated with NDOW, and reservoirs and ponds that support
recreational fisheries would continue to be maintained and restocked with fish as needed. In
addition, Sheldon Refuge would remain one of the only national wildlife refuges in the System where
opportunities for surface collection of rocks and minerals are provided. Outstanding opportunities
for solitude and primitive and unconfined wildlife-dependent recreation would remain available in
the various proposed wilderness areas, as well as in other remote portions of Sheldon Refuge.

Environmental interpretation and outreach within Sheldon Refuge would continue to be conducted
mostly through signs, brochures, and occasional volunteer projects. Public contact with Sheldon
Refuge staff would remain very limited and intermittent due to vast distances, remoteness, and the
small number of Sheldon Refuge employees. Opportunities for people to obtain additional
information while visiting Sheldon Refuge would remain largely dependent on kiosks, brochures, the
availability of volunteers, and the limited shared space (about 100 square feet) in the Sheldon Refuge
Office (Dufurrena). Despite continue improvement of outreach and education programs and facilities
over the past several years, facilities generally do not and would not meet the quality expected by the
visiting public.

With the exception of Virgin Valley Campground, the 12 other designated campgrounds within
Sheldon Refuge would remain semi-primitive or primitive and consist mostly of metal campfire
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rings, tables, and information signs. Maintenance of existing secondary (gravel) roads within
Sheldon Refuge would continue on a seasonal basis.

Continued management of wilderness

Sheldon Refuge would continue to manage the existing 341,500 acres of proposed wilderness areas
to protect and preserve their natural primitive character, solitude, opportunities for primitive
recreation, and other special resource values. Ongoing efforts to remove abandoned and unnecessary
fences, water troughs, and other facilities combined with additional wilderness boundary signs and
increased enforcement of vehicle regulations should improve the overall natural appearance of the
wilderness areas. With the exception of water control structures, exterior boundary fence lines, and
temporary fence exclosures to mitigate impacts from feral horses and burros; only occasional
intrusions to provide fire suppression, and conduct fish, wildlife, and habitat management necessary
to fulfill the primary purposes for Sheldon Refuge are anticipated. Management activities within the
wilderness areas would include aerial population surveys, habitat monitoring, habitat restoration and
rehabilitation, research studies and associated temporary structures, law enforcement activities,
prescribed burning, and thinning of encroaching trees and shrubs.

Continued management of cultural and historic resources

Alternative 1 (no action) would continue to provide a basic level of inventory, monitoring, and
protection for cultural and historic resources within Sheldon Refuge. Inventories would continue to
be conducted primarily in response to other planned management activities or proposals. Protection
of these resources would remain limited to occasional random law enforcement patrols and removal
of burnable vegetation to maintain defensible space for protection during a fire.

2.1.3.2 Alternative 2: Emphasis on Management for Native Biodiversity and Wildlife-
Dependent Public Uses

Under Alternative 2 (the Service’s preferred alternative), Sheldon Refuge would manage for a natural
mosaic of Great Basin habitat types and the native species that depend on them. A broad range of
management tools would be available for application including prescribed and natural fire,
mechanical treatment, and water management as necessary to meet native wildlife life history
requirements. In many cases, management would restore, maintain, or mimic natural ecosystem
processes. Habitat for rare or sensitive species and other native flora and fauna would be maintained,
or where appropriate, restored, including shrub-steppe, riparian, wetland, woodland, grassland, and
cliff-talus habitats. Under this alternative, Sheldon Refuge would increase efforts to control, reduce,
and remove feral, invasive, exotic, and noxious non-native species. Wildlife-dependent public uses
would be highlighted with opportunities for hunting, fishing, wildlife observation, photography,
interpretation, and environmental education maintained or improved from present conditions.

Management of feral horses and burros

Alternative 2 (preferred) would improve habitat conditions and create consistency with existing
policy, the mission of the Refuge System and the Service, and the purposes for Sheldon Refuge by
removing all feral horses and burros. Implementation of this alternative would require the removal
of at least 200 horses and 20 burros each year to completely remove horses and burros within five
years. Methods for gather and removal would be as described under Alternative 1 (no action), but
sale or auction could be implemented if methods described under Alternative 1 (no action) prove to
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be ineffective. Once horses and burros are removed, it is anticipated the condition of native habitats
throughout Sheldon Refuge would improve, resulting in significant long-term benefits to fish,
wildlife, plants and wildlife-dependent public uses.

Management of habitats

The primary habitat management action in Alternative 2 (preferred) would be the removal of feral
horses and burros from Sheldon Refuge. Other actions would rehabilitate and restore a variety of
sites and small areas to improve habitat conditions when compared to Alternative 1 (no action). In
the short term, fence exclosures would be constructed to mitigate impacts from horses and burros, but
would not be necessary over the long term following removal of horses and burros and habitat
recovery. Under this alternative abandoned livestock water developments would be removed from
springs throughout Sheldon Refuge. In addition spring, springbrook, playa, wet meadow, and stream
habitats throughout Sheldon Refuge would be restored to more natural conditions.

Under Alternative 2, up to nine designated campgrounds would be relocated and some road segments
realigned. These actions are expected to reduce erosion and impacts to sensitive riparian areas when
compared with Alternative 1 (no action), but would not change the size, general location, or types of
developments currently found at these campgrounds.

Other habitat management actions such as the use of prescribed fire, mowing of sagebrush, thinning
of western juniper, and thinning of vegetation adjacent to mountain mahogany under Alternative 2
(preferred) would be similar to those under Alternative 1 (no action). However, under this
alternative, greater emphasis would be placed on the removal of western juniper where it is
encroaching upon sagebrush habitats. These actions would occur primarily in the western portions of
Sheldon Refuge.

Management of public uses

As with Alternative 1 (no action), Alternative 2 (preferred) would continue to provide wildlife
observation and photography opportunities throughout most of Sheldon Refuge and would continue
coordination of fish and wildlife harvest seasons and limits with NDOW. One difference from
Alternative 1 (no action) would be the replacement of non-native trout in Big Spring Reservoir and
Virgin Creek with trout indigenous to the region (i.e., Lahontan cutthroat trout or redband trout).
Replacement would occur gradually through periodic stocking and is not anticipated to affect the
quality of recreational fishing opportunities.

Alternative 2 (preferred) would expand existing opportunities and provide new opportunities for
wildlife-dependent public uses primarily through the expansion, relocation, and construction of
public use facilities and the conversion of some historic structures for public use. The most
substantial changes are expected to result from the relocation and enlargement of the visitor contact
station, improvement of campground facilities, development of an accessible interpretive trail, the
creation of a self-guided auto tour route, and improved signing of routes open to vehicle use.
Overall, facilities provided under this alternative would expand the range of recreation opportunities
both within Sheldon Refuge and throughout the Region by providing additional developed and
accessible opportunities when compared with the remote, undeveloped and primitive opportunities
typical throughout the region and under Alternative 1 (no action).

Chapter 2. Alternatives, Goals, Objectives, and Strategies 2-7



Sheldon National Wildlife Refuge Final CCP/EIS

Under Alternative 2 (preferred) a new visitor contact station would be constructed to replace the
existing visitor contact space of about 100 square feet co-located with the Sheldon Refuge Office
(Dufurrena). The new facility would be larger, would be located along Highway 140 to provide
more convenient access, and would be regularly staffed with volunteers and employees (see Figure
5.1 for approximate location). These changes are expected to greatly increase opportunities and
quality of environmental interpretation and outreach when compared with Alternative 1 (no action).

A self-guided auto tour route would be designated for visitors traveling along Highway 140 and
along primary routes connected to Highway 140. The route would provide site-specific information
to enhance wildlife viewing opportunities, increase environmental education and knowledge of
Sheldon Refuge, and complement other opportunities in the region such as the Barrel Springs Back
Country Byway and the historic Applegate-Lassen Emigrant Trail. Information for the auto tour
route would be provided primarily through the visitor contact station, the internet, or other off-site
media with only the minimal signage necessary along the route itself. Along shorter and more
developed portions of the route (i.e., Virgin Valley), some on-site interpretive signs and vehicle
pullouts would be constructed.

Additional facilities such as new campsite amenities (i.e., picnic tables and accessible fire rings or
barbeque grills), potable water, shade structures, kiosks, and dedicated volunteer sites would be
constructed at Virgin Valley, Catnip Reservoir, and Big Spring Reservoir campgrounds (see Figure
5.1). These facilities would provide developed camping opportunities that are not commonly
available within Sheldon Refuge or the region. However, these improved facilities would only be
sustainable over the long term through campsite fees to support volunteers, maintenance, and
replacement.

Under Alternative 2 (preferred), improved gravel roads within Sheldon Refuge would be maintained
more frequently. All routes open to the public use of vehicles would be adequately signed and
marked (as opposed to marking and signing all closed routes under Alternative 1 [no action]). As
part of this alternative, Sheldon Refuge would propose that some existing primitive unmaintained
routes be closed to public use of motorized vehicles to protect various refuge resources.

Management action would be taken to reduce impacts from other existing routes (see Figure 2.2).
The alternative also identifies key routes that would be re-opened to public vehicle use should the
revised wilderness recommendation be approved (see following paragraph). When combined with
the Sheldon Refuge proposal to adjust the location and configuration of wilderness area boundaries,
Alternative 2 (preferred) would result in vehicle access to more areas of the refuge and about the
same amount of area to be managed for wilderness values when compared with Alternative 1 (no
action) (see Figures 2.1 and 2.2). In addition, visitors would be required to register all OHVs for use
on refuge roads and routes designated open to vehicle use. It is anticipated these actions would
improve the quality of the transportation system and deter vehicle violations while requiring only
minimal law enforcement presence.

Alternative 2 identifies specific routes that would be re-opened to motorized use should the
wilderness recommendation be approved. Additional existing routes could be re-opened if, after an
evaluation of the public use benefits, resource impacts, and appropriate NEPA documentation, it is
determined such use would not interfere with or detract from the purposes for Sheldon Refuge and
would not adversely affect the natural, aesthetic, or scenic values of the refuge (EO 11644).
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Management of wilderness

Areas managed for wilderness values under Alternative 2 (preferred) would include those currently
proposed for wilderness designation under Alternative 1 (no action) and additional areas for
wilderness study as part of the 2009 Sheldon Refuge Wilderness Review (Appendix F). As a result,
a larger portion of Sheldon Refuge (424,360 acres)' would be managed for wilderness character than
under the other alternatives in the short term.

Under Alternative 2 (preferred) the areas recommended for wilderness designation by Sheldon
Refuge are somewhat different in location and configuration than those currently proposed under
Alternative 1 (no action), but the total area recommended is essentially the same (approximately
341,500 acres under Alternative 1 [no action] versus approximately 341,495 under Alternative 2
[preferred]). Because the previous recommendation for wilderness designation has been approved,
and submitted to Congress, the Service cannot alter or adjust the current wilderness proposal. If the
new recommendation in Alternative 2 is forwarded through the wilderness proposal process and
approved by Congress, it is anticipated Alternative 2 (preferred) would have three important
differences from Alternative 1 (no action) over the long term.

First, areas recommended under the preferred alternative would have less evidence of human
development and disturbance and therefore appear more natural overall than areas currently proposed
under Alternative 1 (no action).

Second, areas recommended are those where fewer repeated management activities and intrusions
(e.g., habitat manipulations, mechanized equipment, motorized vehicles, temporary structures, etc.)
are expected to be necessary for restoring and maintaining biological integrity, diversity, and
environmental health; fulfilling the primary purposes for Sheldon Refuge; and accomplishing the
mission of the Service when compared with Alternative 1 (no action).

Third, the recommendation includes areas that provide the best opportunities for solitude and
primitive and unconfined recreation. At the same time, the recommendation does not include those
areas that have traditionally received the greatest amounts of public use and historically had higher
densities of vehicle routes (most of which remain apparent today and continue to be used illegally by
vehicles for recreation and for Sheldon Refuge administrative purposes).

Under Alternative 2 (preferred) the overall quality of the wilderness resource (as measured by
naturalness, untrammeled character, opportunity for solitude, and opportunities for primitive or
unconfined types of recreation) is expected to be greater than under the other alternatives.

Management of cultural and historic resources

Under Alternative 2 (preferred) more information would be gathered about prehistoric, historic, and
paleontological resources than under other alternatives. Consequently, the level of protection and the
quality of interpretation would increase as new sites are discovered and more complete information
becomes available. Overall, the increased law enforcement, protection of sites, and in some cases

' Acreage figures, which include proposed wilderness areas, differ slightly from the 1974 proposal due to more
precise mapping techniques used for calculations in the Sheldon CCP/EIS.

Chapter 2. Alternatives, Goals, Objectives, and Strategies 2-9



Sheldon National Wildlife Refuge Final CCP/EIS

restoration proposed as part of Alternative 2 (preferred) would result in better long-term preservation
of historic resources than other alternatives. The value of some structures determined not to have
historic significance would continue to be preserved through conversion to public or administrative
use.

2.1.3.3 Alternative 3: Emphasis on Natural Processes for Native Biodiversity and Minimal
Development for Public Uses

Under Alternative 3 (natural processes), Sheldon Refuge would focus on management actions to
mimic the effects of and restore natural processes such as fire, succession of native plant
communities, flooding, and cycles or variation in wildlife populations needed to maintain or enhance
native fish, wildlife, and plant diversity. Maintenance and/or restoration of shrub-steppe, riparian,
wetland, woodland, grassland, and cliff-talus habitats would take place through protection of natural
processes as opposed to active management. Wildlife-dependent public uses, including hunting and
fishing, would continue to be available although not emphasized; non-native fish stocking would be
eliminated and rock collecting would be more closely monitored and possibly regulated. There
would be limited access and interpretive visitor contact facilities or signs provided; instead, self-
exploration of Sheldon Refuge resources would be emphasized.

Management of feral horses and burros

As under Alternative 2 (preferred), Alternative 3 (natural processes) would improve habitat
conditions and create consistency with existing policy, the missions of the Refuge System and the
Service, and the purposes for Sheldon Refuge by removing all feral horses and burros. However,
instead of removal occurring within five years (as proposed under Alternative 2), removal would
occur within 15 years. A large number of horses would receive contraception and would be released
back onto Sheldon Refuge, with those surviving after 10 to 15 years eventually being removed
altogether. This longer timeframe for removal is expected to result in at least 400 horses and burros
remaining on Sheldon Refuge for at least 10 years and likely until nearly the end of the 15-year
timeframe.

Management of habitats

As with Alternative 2 (preferred), the primary habitat management action in Alternative 3 (natural
processes) would be the removal of feral horses and burros from Sheldon Refuge, but removal would
be accomplished within a longer period of time. Alternative 3 would focus management efforts on
allowing natural processes to operate largely free from management activities or manipulations. It is
anticipated that some areas within Sheldon Refuge would require restoration or rehabilitation efforts
in order to restore natural processes over the long term. Alternative 3 (natural processes) would
result in less prescribed burning, mowing, and thinning when compared with Alternative 1 (no
action) and Alternative 2 (preferred). Where such activities are conducted, the primary objective
would be creating conditions where natural fire could be allowed while maintaining an acceptable
level of safety and protection for people, property, and certain unique or critical resources.

With the exception of Catnip and Swan Lake reservoirs, IXL wetlands, and a small number of other
selected facilities, most water control structures within Sheldon Refuge (including the Dufurrena
Ponds, which support recreational fisheries) would not be maintained and would gradually disappear
over time through natural processes of weathering, decay, and erosion. Developments would be
removed from a number of springs throughout Sheldon Refuge, but these sites would not be further
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rehabilitated or restored. A small number of additional structures would likely require removal or
some modification to protect public safety and private property from catastrophic failure or to protect
certain rare or key habitats.

Similar to Alternative 2 (preferred), designated campgrounds would be relocated out of sensitive
riparian habitats to reduce impacts. However, instead of merely moving existing campgrounds to a
nearby location, campgrounds would be consolidated. This would result in fewer but larger
campgrounds in order to maintain the same number of campsites as under Alternative 1 (no action)
and Alternative 2 (preferred).

Natural habitat conditions have been altered through large-scale activities such as grazing, wetland
and water resource development, road construction, and fire suppression within Sheldon Refuge.
Allowing natural processes of plant community succession, fire, flooding, erosion, and weathering to
occur under Alternative 3 (natural processes) is not expected to result in more natural conditions in
all cases or as anticipated under Alternative 2 (preferred). Management action would focus on
allowing natural fire, but constraints necessary to protect firefighter safety, public safety, and private
property make the likelihood of such fires very small. When natural fires are not fully suppressed
and allowed to burn under certain conditions, these fires are expected to burn larger areas and in
greater intensity than would otherwise occur under natural conditions due to encroachment of shrubs
and trees into certain habitats. In addition, erosion, plant colonization (including spread of non-
native species), and plant community succession would continue after natural or prescribed fires with
no efforts to restore or rehabilitate burned areas unless there is a threat to public health, safety, or a
unique or critical resource.

It is anticipated natural hydrologic and riparian plant conditions would return very slowly if at all
where water control structures and development have substantially altered soil condition, water flow
rates, and water distribution. In cases where highly invasive non-native plants populations cannot be
controlled before becoming well established or sufficiently large, allowing the natural processes of
plant competition and population expansion would likely result in changes to native plant
communities throughout large portions of Sheldon Refuge.

Management of public uses

As with Alternative 1 (no action) and Alternative 2 (preferred), Alternative 3 (natural processes)
would continue to provide wildlife observation and photography opportunities throughout most of
Sheldon Refuge and would continue coordination of fish and wildlife harvest seasons and limits with
NDOW. Asunder Alternative 2 (preferred), non-native rainbow trout in Big Spring Reservoir would
be replaced with fish indigenous to the region, such as Lahontan cutthroat trout or redband trout.
However, unlike Alternative 2 (preferred), the trout population would not be maintained through
restocking. Given that Big Spring Reservoir has no trout spawning habitat and occasionally becomes
completely dry, Big Spring Reservoir would not support a trout population or recreational fishery
over the long term.

Without continued maintenance and upkeep, the Dufurrena Ponds would become completely filled
with vegetation and silt over time. As a result, recreational fishing opportunities at these ponds
would eventually disappear as well.

Under Alternative 3 (natural processes), the collection of rocks and minerals would be allowed as a
recreational activity. However, a management threshold for the number of violations associated with
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rock collecting would be established and Special Use Permits required should this threshold be
exceeded. This management direction is consistent with management of other national wildlife
refuges and would result in fewer recreation opportunities at Sheldon Refuge, but would eliminate
most accidental collection of prehistoric stone artifacts or vertebrate fossils by uninformed rock
collectors, which is expected to continue under Alternative 1 (no action) and to a lesser degree under
Alternative 2 (preferred).

Roads and routes open to the public for vehicle use would be marked and signed as under Alternative
1 (no action). Only existing primary roads (State Highway 140, County Road 8 A, County Road 34A,
the Dufurrena Road to Virgin Valley Campground, and the Summit Lake/Badger Road) would be
maintained, resulting in fewer maintained routes than under either of the other alternatives. Under
Alternative 3, two routes would be closed, and one route would not be re-opened if the wilderness
recommendation is approved because public use and benefit is considered minimal, adverse impacts
are considered excessive, and impacts could not be minimized without intensive management action
such as realignment or re-routing. As a result, Alternative 3 (natural processes) would propose fewer
miles of existing primitive routes be opened to public vehicle use than is proposed under Alternative
1 (no action) or Alternative 2 (preferred). When combined with the recommendation that a smaller
area be designated as wilderness, Alternative 3 (natural processes) would result in the least amount of
vehicle-accessible area and the smallest area managed for wilderness values when compared with the
other alternatives.

Alternative 3 identifies specific routes that would be re-opened to motorized use should the
wilderness recommendation be approved. Additional existing routes could be re-opened if after an
evaluation of the public use benefits, resource impacts, and appropriate NEPA documentation, it is
determined such use would not interfere with or detract from the purposes for Sheldon Refuge and
would not adversely affect the natural, aesthetic, or scenic values of the refuge (EO 11644).

Management of wilderness

Alternative 3 (natural processes) would recommend 236,791 acres be designated as wilderness; this
acreage represents the most primitive, pristine, and naturally appearing portions of Sheldon Refuge.
If Congress were to accept this recommendation, Alternative 3 (natural processes) would provide less
long-term protection and preservation of wilderness values than the other alternatives and would
have the least conflict with management activities and intrusions (e.g., habitat manipulations,
mechanized equipment, motorized vehicles, temporary structures, etc.) determined necessary for
restoring and maintaining the biological integrity, diversity, and environmental health; fulfilling the
primary purposes for Sheldon Refuge; and accomplishing the mission of the Service.

Management of cultural and historic resources

Alternative 3 (natural processes) would provide the least amount of protection and preservation of
historic resources when compared with the other alternatives. Natural processes of weathering,
decay, erosion, and fire would be allowed to gradually eliminate most historic structures from
Sheldon Refuge. Except for certain structures with national significance (e.g., Last Chance Ranch),
restoration of structures and removal of burnable vegetation to provide a defensible space for
protection during fires would not be conducted as proposed under the other alternatives.
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Table 2.1 Summary of Alternatives

Issue

Alternative 1 (no action—current
management)

Alternative 2 (preferred alternative)

Alternative 3 (natural conditions)

Habitat Management

How would the refuge
manage and maintain
wildlife habitats?

Maintain percentage of habitats within
management objective thresholds
(Percentage thresholds presented for each
habitat are based primarily on Service
estimates of effects associated with feral
horse and burro management and the
amounts of each habitat type that could be
restored given available resources.)

15%-30% of big and low sagebrush-
steppe and shrubland, salt desert scrub,
and greasewood flats habitats.

15%-30% of montane sagebrush-
steppe, mountain big sagebrush/
bitterbrush habitats.

15%-30% semi-desert grassland, and
Great Basin wildrye habitats.

10%-20% of emergent marshes and
wet meadow habitats.

75%-85% of cliff, canyon, talus slope,
and barren land habitats.

10%-30% of deciduous woodland and
shrublands habitat.

60%-80% of mountain mahogany and
western juniper woodlands.

Maintain percentage of habitats within
management objective thresholds
(Percentage thresholds presented for
each habitat are based primarily on
Service estimates of effects associated
with feral horse and burro management
and the amounts of each habitat type that
could be restored given available
resources.)

o Atleast 60% of big and low
sagebrush-steppe and shrubland, salt
desert scrub, and greasewood flats
habitats.

o At least 80% of montane sagebrush-
steppe, mountain big sagebrush/
bitterbrush habitats.

o At least 60% of semi-desert grassland,
and Great Basin wildrye habitats.

o At least 60% of emergent marshes and
wet meadow habitats.

o 85%-95% of cliff, canyon, talus slope,
and barren land habitats.

e At least 50% of deciduous woodland
and shrublands habitat.

e 80%-95% of mountain mahogany and
western juniper woodlands.

Maintain percentage of habitats within
management objective thresholds

(Percentage thresholds presented for
each habitat are based primarily on
Service estimates of effects associated
with feral horse and burro management
and the amounts of each habitat type
that could be restored given available
resources.)

o 30%-60% of big and low sagebrush-
steppe and shrubland, salt desert
scrub, and greasewood flats
habitats.

e 30%-80% of montane sagebrush-
steppe, mountain big sagebrush/
bitterbrush habitats.

e 30%-60% of semi-desert grassland,
and Great Basin wildrye habitats.

e 30%-60% of emergent marshes and
wet meadow habitats.

o 75%-85% of cliff, canyon, talus
slope, and barren land habitats.

e 30%-50% of deciduous woodland
and shrublands habitat.

e 60%-80% of mountain mahogany
and western juniper woodlands.
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Issue

Alternative 1 (no action—current
management)

Alternative 2 (preferred alternative)

Alternative 3 (natural conditions)

Stabilize habitat conditions by removing
annual increases to maintain relatively
stable populations of 800 horses and 90
burros.

Improve habitat conditions by removing
all feral horses and burros within 5 years.

Improve habitat conditions by removing
all feral horses and burros within 15
years.

Control horse and burro populations
through gathers, adoption, sanctuary, and
contraception.

Continue Current Management and:
Control populations through sale or
auction only if other control methods are
impractical or ineffective.

Continue Current Management

How would the refuge
manage western juniper
and sagebrush
encroaching into other
habitats?

Use mechanical treatments and prescribed
fire to remove juniper and sagebrush from
400 acres per year.

Use mechanical treatments to remove
juniper and sagebrush from 1,500 acres
per year.

Allow natural fire to remove juniper and
sagebrush (10-100 acres per year).

How would the refuge
restore emergent
marshes and wet
meadows for the benefit
of native wildlife?

Conduct mechanical treatments and
prescribed fire on 1,200 acres per year.

Resume current management following
removal of horses and burros.

Allow natural fire to restore habitats (10-
100 acres per year).

How would the refuge
restore and rehabilitate
developed springs,
springbrooks, and
stream habitats?

e Remove spring developments from
less than 20% of springs and less than
30% of stream habitat

e Allow designated campgrounds to
remain at current locations.
e No management action to restore

e Remove developments and restore
45%-65% of springs and at least 60%
of stream habitat.

e Relocate designated campgrounds
and access routes.
e Realign vehicle routes and use

Continue Current Management and:

o Allow 22%-45% of springs and
more than 60% of stream habitat to
naturally recover.

e Relocate designated campgrounds
and access routes.

e Allow stream headcuts to recover

stream headcuts. erosion control structures, vegetation naturally following removal of
planting, etc. to rehabilitate stream horses and burros.
headcuts.
e Rehabilitate at least one mile of
Virgin Creek.

How would the refuge
manage playa habitats?

Restore 5%-10% of playa habitats.

Restore at least 20% of playa habitats.

Allow playas to naturally recover (less
than 5% of playa habitats).

How would the refuge
manage reservoirs and
artificial marsh
habitats?

Maintain 434 acres (see Objective 3d).

Continue Current Management

Maintain 215 acres (see Objective 3d).
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Issue

Alternative 1 (no action—current
management)

Alternative 2 (preferred alternative)

Alternative 3 (natural conditions)

How would the refuge
manage artificial wet
meadow habitats?

Maintain 1,700 acres (see Objective 3e).

Continue Current Management

How would the refuge
manage artificial water
sources (guzzlers)?

Maintain 18 guzzlers.

Continue Current Management

No management action to maintain
guzzlers.

How would the refuge
protect mountain
mahogany and western
juniper woodlands?

Use mechanical treatments and prescribed
fire in adjacent habitats and around
mountain mahogany stands to reduce fuel
loads and protect stands from future
wildland fire.

Continue Current Management

No management action to reduce fuel
loads.

How would the refuge
protect rare and
sensitive plants, wildlife,
and microbiotic soil
crusts?

Conduct minimum inventory and
monitoring necessary on a case-by-case
basis.

Increase inventory and monitoring in
collaboration with partners.

Continue Current Management

Weed Management

How would the refuge
control invasive non-
native plants (weeds)?

e Treat 50-100 acres per year
opportunistically on a site-by-site basis
e Document weed locations when found.

e Treat 1,000 acres per year, primarily
along road corridors and newly
detected populations

e Conduct systematic weed inventories.

e Treat 50-100 acres per year—
primarily newly introduced and small
populations

e Conduct systematic weed inventories.

Wildland Fire Protection and Restoration

How would the refuge
protect life and property
and restore habitats
adversely impacted by
wildland fire?

e Maintain fire suppression capabilities.
Base all responses to wildland fire on
an evaluation of risk to firefighters and
public safety and the circumstances
under which the fire is occurring.

e Develop natural fuel breaks utilizing
existing features and natural fire.

e Use mowing and cutting to extend or
connect natural fuel breaks.

e Conduct active restoration and
rehabilitation.

Continue Current Management except:
e Use only native seed and plants for
restoration.

Continue Current Management except:

e No mechanical means used to extend
or connect natural fire fuel breaks.

e Allow burned areas to naturally
restore and rehabilitate.

SIA/dOD [eul] 935 JI[P[IAN [EUOEN UOP[YS



91-C

sa1391811S pUB ‘S9Ad3[qQ ‘S[ROD) ‘SaAlRUIA)Y "7 Jardey)

Issue

Alternative 1 (no action—current
management)

Alternative 2 (preferred alternative)

Alternative 3 (natural conditions)

Public Use Management

How would the refuge
manage hunting?

e In coordination with Nevada Dept. of
Wildlife, allow a limited harvest of
certain game species consistent with
population objectives.

e Permit up to 10 commercial operators
to guide and outfit hunters.

Continue Current Management

How would the refuge
manage fishing?

e Allow sport fishing and restock
reservoirs with trout.

Continue Current Management, except:
e  Only restock trout indigenous to the
region (not rainbow trout).

Continue Current Management, except:
¢ Do not restock Big Spring Reservoir.

How would the refuge
manage wildlife
observation and
photography?

e  Provide basic information to visitors.

Continue Current Management and:
e Develop brochures, interpretive trails,
and off-refuge opportunities.

Continue Current Management and:
e Develop brochures and off-refuge
opportunities.

How would the refuge
manage rock collecting?

Allow limited rock collection.

Continue Current Management and:
e Increase law enforcement and visitor
information.

Continue Current Management and:

e Require Special Use Permits if the
management objective threshold for
violations is exceeded.

How would the refuge
provide visitor facilities?

e Maintain Sheldon Refuge
Headquarters at Dufurrena.

e Maintain information kiosks at key
locations.

e Provide 13 developed, semi-primitive,
and primitive campgrounds.

e Replace the Sheldon Refuge
Headquarters with Headquarters and
Visitor Contact Station along Hwy
140.

e Build additional kiosks, trails, and
interpretive sites.

e Increase development and collect fees
at developed campgrounds.

e Relocate up to nine semi-primitive and
primitive campgrounds to reduce
resource impacts.

Continue Current Management and:

e Consolidate up to four semi-primitive
and primitive campgrounds to reduce
resource impacts.
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Issue

Alternative 1 (no action—current
management)

Alternative 2 (preferred alternative)

Alternative 3 (natural conditions)

How would the refuge
manage access for public
use?

Allow motorized vehicle use on 365
miles of existing roads and routes for
wildlife-dependent recreation.
Continue to maintain primary access
roads.

Improve road information signs,
brochures, and maps.

Improve marking of closed roads and
routes on the refuge.

Allow backcountry camping by Special
Use Permit.

Allow horseback riding.

Continue Current Management and.:

e Allow motorized vehicle use on 300
miles of existing roads and routes, and
propose an additional 25 miles be re-
opened for vehicle use if the
wilderness recommendation is
approved.

e Increase maintenance of primary
access roads.

e Mark and sign open roads and routes
on the refuge.

e Re-route and realign 12 miles of roads
and routes to avoid or minimize
resource impacts.

¢ Close duplicate routes.

Designate an auto-tour route.
Require registration for off-highway
vehicles.

Continue Current Management and:

¢ Allow motorized vehicle use on 289
miles of existing routes, and propose
an additional 33 miles be re-opened
for vehicle use if the wilderness
recommendation is approved.

e Re-route and realign 4 miles of roads
and routes to avoid or minimize
resource impacts.

¢ Do not maintain roads in Virgin
Valley beyond the Virgin Valley
Campground.

Wilderness Recommendations

What areas would the
refuge recommend for
wilderness designation?

Recommend 341,500 acres currently
proposed for designation.

Recommend 341,495 acres for
designation—excluding some areas
currently proposed, but including other
areas.

Recommend 236,791 acres for
designation.

Historic and Cultural Resources

How would the refuge
protect and use historic
and cultural resources?

Minimum inventory, protection, and
restoration of historic and cultural
resources necessary.

Historic buildings used for
administrative purposes only.

Continue Current Management, and.:

e Increase inventory and protection of
historic and cultural resources.

e Restore up to three additional historic
buildings.

e Allow public use of selected historic
buildings.

Continue Current Management
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2.2 Goals, Objectives, and Strategies

2.2.1 Goal 1: Manage feral horse and burro populations consistent with the
purposes for Sheldon Refuge, the National Wildlife Refuge Improvement
Act, National Wildlife Refuge policy, and to protect and preserve a
diverse assemblage of native plant and wildlife species, habitats, and
naturally functioning systems characteristic of the Great Basin

Ecosystem.

Objective 1a: Feral Horse and Burro Populations

goals and objectives.

Reduce feral horses and burros to a population level that is consistent with Refuge System policy and the
purposes for which Sheldon Refuge was established, and that allows for the attainment of refuge biological

Alternatives

Alt 1
(no
action)

Alt 2
(preferred)

Alt3

(natural
processes)

Objective as written above applies to alternatives indicated (V)

\/

\/

Remove annual increases to maintain relatively stable horse and
burro population at 800 horses and 90 burros.

Within five years of the final decision for the CCP, remove all feral
horses and burros from Sheldon Refuge.

Within 15 years of the final decision for the CCP, remove all feral
horses and burros from Sheldon Refuge. Contraception and release
back onto Sheldon Refuge anticipated to result in management of at
least 400 horses for the next 15 years.

Strategies Applied to Achieve Objective

Alt 1

Alt 2

Alt3

With partners, maintain wildlife-friendly fence along Sheldon Refuge
boundary to prevent entry of wild horses or burros from surrounding
BLM Herd Management Areas (HMAs).

Investigate and monitor impacts of feral horses and burros to habitats
and wildlife.

Populations controlled through gathers, adoption, sanctuary, and
contraception.

Populations controlled through sale or auction only if other control
methods are impractical or ineffective.

Work with BLM to remove wild horses that enter Sheldon Refuge
from surrounding HMAs.

\/

\/

\/

Rationale: The U.S. Fish and Wildlife Service (USFWS) Refuge Manual 7 RM 6 states horse and burro
populations will not be maintained on Sheldon National Wildlife Refuge, will be removed in accordance

with 50 CFR 30.12, and are defined as feral when roaming on certain refuge lands in the western United

States (including Sheldon Refuge). The population objective under Alternative 1 (no action) is explicitly
an interim management objective to remain in effect only until a long-term management objective is
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approved as part of this CCP. As described in Chapter 4, the presence of feral horses and burros has
caused significant adverse impacts to the ecological integrity of Sheldon Refuge. These impacts have
reduced the health and function of native habitats necessary to support priority species such as pronghorn
and Greater sage-grouse as well as a number of other wildlife and plant species. Removal of feral horses
and burros under Alternative 2 (preferred) would likely result in substantial recovery and restoration of
ecological health, natural processes, and natural conditions throughout much of Sheldon Refuge, and has
been identified as the most important management strategy necessary for the achievement of refuge
purposes, goals, and objectives.

Fences considered “wildlife-friendly” can be constructed using a variety of methods and materials. The
most basic and common type is a modified barbed-wire fence with a smooth bottom strand of wire at
sufficient height from the ground to allow passage of pronghorn. Additional devices such as flagging or
reflectors can be used to make the wires more visible and reduce the risk of injury to birds and other
wildlife. More expensive types of fence built with wood or steel posts and rails also allow passage for
pronghorn, are more visible and durable than wire, and can withstand greater snow accumulation. Sheldon
Refuge will continue to employ a variety of fence types and devices to prevent movement of horses and
minimize impacts to wildlife.

Based upon recent supply and demand for horse adoption, it is likely auction of some animals would be
necessary to meet the population management objective under Alternative 2 (preferred). Auction would
only be used as a last resort if methods of control in Alternative 1 (no action) are shown to be impractical
or ineffective. Stipulations for auction agents would be similar to the requirements regarding facilities,
knowledge, skills, and abilities for adoption agents. These stipulations are included in Appendix H,
Standard Operating Procedures for the control of horses and burros within Sheldon Refuge.
Implementation of Alternative 2 (preferred) has also been determined necessary to fully implement
Objectives 2a, 2b, 3a, 3b, 3c, 4a, 4b, 4c, 44, 4e, and 5a. See also Sections 4.1.1 and 4.2.

2.2.2 Goal 2. Protect, maintain, and restore sagebrush-steppe and associated
upland communities characteristic of the Great Basin Ecosystem.

Objective 2a: Conserve sagebrush-steppe communities representative of historic Great Basin

habitats (see Figures 4.2, 4.3, and 4.4)

Big sagebrush steppe: Protect and maintain at least 60%” (80,000 acres ) of basin big sagebrush
(Artemisia tridentata ssp. tridentata) habitat for the benefit of a diverse assemblage of native species
including migratory birds (e.g., sage thrasher [Oreoscoptes monatus]), mammals (e.g., pygmy rabbit), and
other sagebrush-obligate species on Sheldon Refuge. The desired condition for basin big sagebrush habitat
is characterized by the following:

e  5%-30% canopy cover dominated by mature (11-50 inches tall) basin big sagebrush
e <10% western juniper cover and <4 trees/acre density
e Deep friable soils suitable for burrowing

? The percentage and acreage figures presented under each habitat management objective primarily reflect
differences in feral horse and burro management among the three alternatives.

? This acreage figure includes both big sagebrush steppe and big sagebrush shrubland habitat types, which are not
differentiated in the satellite imagery used for the calculation.
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e <10% invasive plant cover

Big sagebrush shrubland: Protect and maintain at least 60% (80,000 acres [see footnote 1]) of
Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) habitat for the benefit of a diverse
assemblage of native species including resident and migratory birds (e.g., Greater sage-grouse) and other
sagebrush-obligate species on Sheldon Refuge. The desired condition for Wyoming big sagebrush habitat
is characterized by the following:

10%-20% canopy cover (above snow) dominated by mature Wyoming big sagebrush
10-40 inches for sagebrush height

15%-20% cover of native bunchgrasses and forbs

<10% invasive plant cover (e.g., cheatgrass)

Presence of microbiotic crust with appropriate abiotic conditions

Low sagebrush shrubland and steppe: Protect and maintain at least 60% (20,000 acres) of low
sagebrush (4Artemesia arbuscula)shrubland and steppe habitat for the benefit of a diverse assemblage of
native species including resident and migratory birds (e.g., Greater sage-grouse), mammals (e.g.,
pronghorn), and other sagebrush-obligate species on Sheldon Refuge. The desired condition for low
sagebrush habitat is characterized by the following:

>20% canopy cover dominated by mature (<30 inches tall) low sagebrush
>20% native perennial grass and forb cover

<10% western juniper cover and <4 trees/acre density

<10% invasive plant cover

Presence of microbiotic crust with appropriate abiotic conditions
Minimal human disturbance

Salt desert scrub and greasewood flats: Protect and maintain at least 60% (20,000 acres) of salt desert
scrub and greasewood flat habitat for the benefit of a diverse assemblage of native species including
migratory birds (e.g., loggerhead shrike [Lanius ludovicianus]), mammals, and reptiles on Sheldon Refuge.
The desired condition for salt desert scrub and greasewood flat habitats is characterized by the following:

e <25% canopy cover of mature, tall (>3 feet tall) shrubs including greasewood (Sarcobatus
vermiculatus), shadscale saltbrush (Atriplex confertifolia), or winterfat (Krascheninnikovia lanata)
with patchy distribution

<20% native herbaceous cover

>20% bare ground*

<10% invasive plant cover.

e Minimal human disturbance

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) or the 15%- N 30%-60%
alternative is modified by replacing bolded type above with the text 30% ° ’

* The upper limit of bare ground will vary considerably within this habitat type but would not be great enough to
meet the “largely unvegetated” criteria which defines the cliff, canyon, talus slope, and barren lands habitat type (see
Goal 4).
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in this row

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Investigate/research potential management strategies to maintain N N N
these habitats.

Where appropriate, utilize mechanical or prescribed fire treatments to N N N
create conditions protective from wildfire.

Minimize ground-disturbing activities and management activities that
disturb the soil surface (e.g., grading of road shoulders or use by \/
OHVs).

Rationale: These communities were naturally subjected to relatively infrequent and unpredictable
disturbances including severe drought (approximately every 70 years), flooding (approximately every 100
years), and fire (approximately every 35 to 1,000 years), depending on composition. It is generally agreed
that the thresholds included in the objective when applied across the habitat type reflect healthy natural
conditions necessary to support dependent fish and wildlife species. This includes priority species such as
pronghorn, Greater sage-grouse, and a host of other dependent wildlife (see wildlife and habitat matrix in
Appendix B). By managing habitats within the stated objective thresholds, the necessary ecological
integrity would be provided to maintain diverse, healthy wildlife populations within the natural range of
variability. Because disturbance is a widely variable component of these habitats, many of these
communities are being protected from large-scale natural fire until wildfire management actions can be
identified. Currently, the precise conditions of habitats throughout Sheldon Refuge have not been
quantified, but based on the results of vegetation surveys and site visits, the primary factors currently
influencing habitat conditions within Sheldon Refuge are feral horses and burros. The differences in
management alternatives for horses and burros are reflected in the percentage of each habitat type that
would meet the stated objective. Other management actions include creating fire breaks, as well as the
early detection, rapid response, and control of invasive species.

We anticipate that implementation of the proposed action to remove all feral horses and burros from
Sheldon Refuge within five years will be the primary and most significant action responsible for progress
toward achieving our stated management objective to enhance, protect, and maintain at least 60% of
sagebrush-steppe habitat. The precise conditions of habitats throughout Sheldon Refuge have not been
quantified, but based on the results of vegetation surveys, site visits, and ongoing research projects, the
primary factors currently influencing habitat conditions within Sheldon Refuge are feral horses and burros.

Other benefiting species: Greater sage-grouse, Brewer’s sparrow, sage sparrow, bald eagle, ferruginous
hawk, white-throated swift, western burrowing owl, and loggerhead shrike; Merriam’s shrew, Preble’s
shrew, sagebrush vole, kit fox, pygmy rabbit, and mule deer; and desert horned lizard and pygmy short-
horned lizard have been identified as Nevada Species of Conservation Priority (Wildlife Action Plan Team
2006).

Supporting references for the objective thresholds: Altman and Holmes 2000; California Partners in
Flight (CalPIF) 2005; Connelly et al. 2000; Connelly et al. 2004; Crawford 2008; Larrucea and Brussard
2008; Miller et al. 2005; Nachlinger and Tiechm 1996, Neel 1999; O’Gara and Y oakum 2004; Weiss and
Verts 1984.
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Photo 2.1 Sagebrush-steppe and shrubland habitats cover more than 50% of Sheldon
Refuge and provide necessary habitat for many wildlife species, including Greater
sage-grouse.

Objective 2b: Restore montane sagebrush-steppe and associated plant communities (see Figures 4.2,

4.3, and 4.4)

Montane sagebrush steppe: Enhance, protect, and/or maintain the natural condition and processes in
more than 80% (146,000 acres) of late-successional mountain big sagebrush (Artemisia tridentata ssp.
vaseyana) habitat for the benefit of a diverse assemblage of native species including birds (e.g., Greater
sage-grouse) and other sagebrush-obligate species on Sheldon Refuge. Mountain big sagebrush habitat is
characterized by the following:

15%-25% canopy cover of mature (15-31 inches tall) mountain big sagebrush
Range of bitterbrush (Purshia spp.) canopy cover

>25% native bunchgrass and forb cover (>7 inches tall)

<10% western juniper cover and <4 tree/acre density

<10% invasive plant cover

Mountain big sagebrush/bitterbrush complex: Enhance, protect, and/or maintain natural condition and
processes throughout the mountain big sagebrush/bitterbrush complex for the benefit of a diverse
assemblage of native species including resident and migratory birds and mammals (e.g., mule deer) on
Sheldon Refuge. This habitat complex is characterized by the following:

o 15%-25% canopy cover of mountain big sagebrush (15-31 inches tall)
o >10% canopy cover of bitterbrush
e >25% cover of native bunchgrasses and native forbs (>7 inches tall)
e <10% canopy cover of trees with western juniper density <4 trees/acre
e <10% cover of invasive plants (e.g., cheatgrass)
Alternatives Alt 1 Alt 2 Alt3
(no (preferred) (natural
action) processes)
The objective as written above applies to alternatives indicated (), or 15%-30% N 30%.-
the alternative is modified by replacing bolded type above with the
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text in this row. 80%

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Use wildland fire to allow for changing objectives as the fire moves
across the landscape. Response will be determined by an evaluation \ \ V
of risks and the circumstances under which the fire is occurring.

Restore habitats to more natural conditions on an average of 400
acres per year using mechanical treatments and prescribed fire \
designed to mimic natural disturbance.

As a priority, emphasize mechanical control of encroaching western
juniper to mimic natural disturbance and restore an average of 1,500 \
acres of habitat per year.

Natural fire anticipated to restore 10 to 100 acres per year. \

Investigate and apply other appropriate restoration techniques for
degraded mountain big sagebrush, bitterbrush, and Great Basin \
wildrye sites in addition to mechanical or prescribed fire treatments.

Rationale: Previous grazing regimes, fire suppression, and ongoing utilization by feral horses and burros
have severely degraded a proportion of these habitats and converted a significant portion of formerly
bunchgrass-dominated stands (i.e., Great Basin wildrye) to shrub-dominated habitats. Historically, these
communities were naturally subjected to relatively frequent disturbances including fire, insects, disease,
winter kill, rodent outbreaks, and drought. A reduction in disturbance events has increased encroachment
into these communities from western juniper (e.g., into mountain big sage stands) or shrubs (e.g., into
Great Basin wildrye stands). The crowns of larger juniper trees often limit grass and other vegetative
growth beneath them, thereby reducing the fuel necessary to carry fire into the tree, fireproofing the crown
and stem (Agee 1993; Gedney et al. 1999). As a result, fire can no longer be used to restore natural
ecological condition or function where encroaching juniper is essentially fireproof.

It is generally agreed that the thresholds included in the objective, when applied across the habitat type,
reflect healthy natural conditions necessary to support dependent fish and wildlife species. This includes
priority species such as pronghorn, Greater sage-grouse, and a host of other dependent species (see wildlife
and habitat matrix in Appendix B). By managing habitats within the stated objective thresholds, the
necessary ecological integrity would be provided to maintain diverse, healthy wildlife populations within
the natural range of variability. Precise conditions of habitats throughout Sheldon Refuge have not been
quantified, but based on the results from vegetation surveys and site visits, the primary factors currently
influencing habitat conditions within Sheldon Refuge are feral horses and burros and long-term suppression
of natural fire. The differences in management alternatives for horses and burros are reflected in the
percentage of each habitat type that would meet the stated objective. Additional management for removal
of encroaching sagebrush and western juniper that mimics natural disturbance (i.e., wildfire) is intended to
restore a mosaic of plant communities and seral stages needed to support shrub-steppe and semi-desert
grassland dependent species across a larger supporting landscape. The Service estimates western juniper is
encroaching upon 8,000 to 10,000 acres of sagebrush habitat located primarily in the western portion of
Sheldon Refuge (see Section 4.2.7.2). The objective of removing an average of 1,500 acres per year will
allow for annual variability in accomplishments, while still meeting the overall stated objective for
restoration of sagebrush-steppe habitats during the lifetime of the plan.

We anticipate that implementation of the proposed action to remove all feral horses and burros from
Sheldon Refuge within five years will be the primary and most significant action responsible for progress
toward achieving our stated management objective to enhance, protect, and maintain at least 80% of
montane sagebrush-steppe habitat. The precise conditions of habitats throughout Sheldon Refuge have not
been quantified, but based on the results of vegetation surveys, site visits, and ongoing research projects,
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the primary factors currently influencing habitat conditions within Sheldon Refuge are feral horses and

burros.

Other benefiting species: Greater sage-grouse, ferruginous hawk, and mule deer have been identified as
Nevada Species of Conservation Priority (Wildlife Action Plan Team 2006).

Supporting references for the objective thresholds: Connelly et al. 2000; Cox et al. 2009; Griffith and

Peek 1989; Main and Coblentz 1996; Miller et al. 2005; O’Gara and Yoakum 2004.

Objective 2¢: Restore semi-desert grasslands and steppe communities (see Figures 4.2, 4.3, and 4.4)
Restore, protect, and/or maintain more than 60% (22,000 acres) semi-desert grassland and steppe habitats
for the benefit of a diverse assemblage of native species including resident and migratory birds (e.g.,
western burrowing owl), mammals, and reptiles on Sheldon Refuge. This semi-desert grassland habitat is
characterized by the following:

<15% native shrub cover
40%-70% bare ground cover
<10% invasive plant cover

Sparse (<40%) to moderately dense (>40%) native grass and forb cover

Great Basin wildrye: Restore, protect, and/or maintain all Great Basin wildrye (Leymus cinereus) habitat
for the benefit of a diverse assemblage of native species including migratory birds, mammals (e.g.,
pronghorn), and reptiles on Sheldon Refuge. This habitat is characterized by the following:

o >40% cover of native grasses (e.g., Great Basin wildrye) and native forbs

e <5% cover of native shrubs
e <10% cover of invasive species

Alternatives Alt 1 Alt2 Alt 3
(no (preferred)| (natural
action) processes)
Objective as written above applies to alternatives indicated () or the 15%- 30%-
alternative is modified by replacing bolded type above with the text 30% \ 60%
in this row ’ ’
Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3

Use wildland fire to allow for changing objectives as the fire moves
across the landscape. Response will be determined by an evaluation
of risks and the circumstances under which the fire is occurring.

\/

As a priority, emphasize removal of encroaching sagebrush to mimic
natural disturbance and restore Great Basin wildrye habitat.

Natural fire anticipated to restore approximately 10 acres per year.

Rehabilitate stream channel headcuts by reducing impacts from feral
horses and burros and vehicle use, placement of structures, planting
shrubs or other vegetation, or using other reliable methods to restore
hydrogeological processes and function and to stabilize soils.

Investigate and apply other appropriate restoration techniques for
degraded Great Basin wildrye sites in addition to mechanical or
prescribed fire treatments.
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Rationale: Previous grazing regimes, fire suppression, and ongoing utilization by feral horses and burros
have severely degraded a proportion of these habitats and converted a significant portion of formerly
bunchgrass-dominated stands (i.e., Great Basin wildrye) to shrub-dominated habitats. Historically, these
communities were naturally subjected to relatively frequent disturbances including fire, insects, disease,
winter kill, rodent outbreaks, and drought. A reduction in disturbance events has increased encroachment
into these communities from sagebrush in adjacent areas.

It is generally agreed that the thresholds included in the objective, when applied across the habitat type,
reflect healthy natural conditions necessary to support dependent fish and wildlife species. This includes
priority species such as pronghorn, Greater sage-grouse, and a host of other dependent species (see wildlife
and habitat matrix in Appendix B). By managing semi-desert grassland, steppe, and Great Basin wildrye
habitats within the stated objective thresholds, the necessary ecological integrity would be provided to
maintain diverse, healthy wildlife populations within the natural range of variability. Precise conditions of
habitats throughout Sheldon Refuge have not been quantified, but based on the results from vegetation
surveys and site visits, the primary factors currently influencing habitat conditions within Sheldon Refuge
are feral horses and burros and long-term suppression of natural fire. The differences in management
alternatives for horses and burros are reflected in the percentage of each habitat type that would meet the
stated objective. Additional management for removal of encroaching sagebrush that mimics natural
disturbance (i.e., wildfire) is intended to restore a mosaic of plant communities and seral stages needed to
support semi-desert grassland dependent species across a larger supporting landscape.

We anticipate that implementation of the proposed action to remove all feral horses and burros from
Sheldon Refuge within five years will be the primary and most significant action responsible for progress
toward achieving our stated management objective to enhance, protect, and maintain at least 60% of semi-
desert grasslands and steppe habitat. The precise conditions of habitats throughout Sheldon Refuge have
not been quantified, but based on the results of vegetation surveys, site visits, and ongoing research
projects, the primary factors currently influencing habitat conditions within Sheldon Refuge are feral horses
and burros.

Other benefiting species: Greater sage-grouse, short-eared owl, and western burrowing owl; kit fox and
mule deer; and desert horned lizard, pygmy short-horned lizard, and long-nosed leopard lizard have been
identified as Nevada Species of Conservation Priority (Wildlife Action Plan Team 2006).

Supporting references for the objective thresholds: Altman and Holmes 2000; Connelly et al. 2000; Cox
et al. 2009; Griffith and Peek 1989, Klute et al. 2003; Main and Coblentz 1996; Miller et al. 2005; O’Gara
and Yoakum 2004; Steffen and Anderson 2006.
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Photo 2.2 Natural fire is one of the primary tools for managing sagebrush habitats
within Sheldon Refuge.

habitats within Sheldon Refuge.
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Photo 2.4 Mowing is oe 0 the primary tools for maaging sagebrush haitats within
Sheldon Refuge.

Photo 2.5 Cutting of juniper is one of the primary tools for managing sagebrush
habitats within Sheldon Refuge.
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2.2.3 Goal 3. Restore, protect, and maintain the structure and function of
riparian and aquatic habitats characteristic of the Great Basin

Ecosystem.

Objective 3a: Emergent Marshes and Wet Meadows (see Figure 4.2)

are defined by the following attributes:

e Seasonally flooded meadows or shallow freshwater floodplains

cover of the area
<10% cover of encroaching sagebrush in transitional zones

tectorum))

e <90% cover of native herbaceous species (e.g., sedges [Carex spp.], rushes [Juncus spp.])

Emergent marshes and wet meadows: Manage more than 60% (2,000 acres) of wet meadow habitat
for the benefit of a diverse assemblage of native species including resident and migratory birds (e.g.,
shorebirds, passerines, and Greater sage-grouse), mammals, amphibians, and invertebrates. These habitats

o <5% cover of tall, dense deciduous shrubs or, where shrubs are present, an interspersion of
deciduous shrub patches and herbaceous openings where neither is <25% or >70% of the total

e <10% cover of invasive plants (e.g., Russian olive [Elaeagnus angustifolia], cheatgrass [Bromus

Alternatives

Alt 1

(no action)

Alt 2
(preferred)

Alt 3
(natural
processes)

Objective as written above applies to alternatives indicated (V) or the
alternative is modified by replacing bolded type above with the text
in this row

10-20%

30-60%

Strategies Applied to Achieve Objective

Alt 1

Alt 2

Alt3

Where appropriate use mechanical treatments or prescribed fire to
mimic natural disturbance, reduce litter, and increase herbaceous
vigor.

Conduct mechanical treatments and prescribed fire on a maximum
average of 1,200 acres per year.

Within five to 15 years (following removal of horses and burros),
resume mechanical treatments and prescribed fire on a maximum
average of 1,200 acres per year.

Within five to 15 years (following removal of horses and burros),
natural fire anticipated to restore 10 to 100 acres per year.

Investigate and employ wetland restoration techniques (e.g., gabions,
plantings, bank stabilization).

Remove water control structures, diversions, or other developments
that alter natural hydrology.

Reduce disturbance by relocating designated campgrounds and re-
routing roads.

\/

\/

Rationale: Wet meadow habitats are of high importance for conservation of biodiversity and priority
species and provide habitat for approximately 80% of all species representative of the Great Basin. Wet
meadows are among the most altered and impacted habitats on Sheldon Refuge as a result of water
development, prior grazing regimes, and current utilization by feral horses and burros. In addition, these
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sites are impacted by recreational camping use. Currently precise conditions of habitats throughout
Sheldon Refuge have not been quantified, but based on the results from vegetation surveys and site visits,
the primary factors currently influencing habitat conditions within Sheldon Refuge are feral horses and
burros and long-term suppression of natural fire. The differences in management alternatives for horses
and burros, relocation of campsites, and re-routing of roads and are reflected in the percentage of each
habitat type which would meet the stated objective. Until horse and burro population management
objectives are reached, the continued use of prescribed fire and mechanical treatments within these habitat
types is not necessary and may be detrimental. Once horse and burro grazing is removed, management
activities to restore natural fire or to mimic the effects of natural fire would resume where necessary to
achieve habitat objectives.

We anticipate that implementation of the proposed action to remove all feral horses and burros from
Sheldon Refuge within five years will be the primary and most significant action responsible for progress
toward achieving our stated management objective to enhance, protect, and maintain at least 60% of
emergent marsh and wet meadow habitat. The precise conditions of habitats throughout Sheldon Refuge
have not been quantified, but based on the results of vegetation surveys, site visits, and ongoing research
projects, the primary factors currently influencing habitat conditions within Sheldon Refuge are feral
horses and burros.

Other benefiting species: Greater sage-grouse, northern pintail, canvasback, cinnamon teal, American
avocet, black-necked stilt, long-billed curlew, willet, greater sandhill crane, Forster’s tern, black tern,
western snowy plover, least sandpiper, grebes, bald eagle, ferruginous hawk, Swainson’s hawk, short-eared
owl, bobolink, willow flycatcher, rufous hummingbird, and mountain quail; Preble’s shrew, Merriam’s
shrew, vagrant shrew, mule deer, California bighorn sheep, hoary bat, spotted bat, and little brown myotis;
and numerous species of gastropods have been identified as Nevada Species of Conservation Priority
(Wildlife Action Plan Team 2006).

Supporting references for the objective thresholds: Altman and Holmes 2000; Connelly et al. 2000;
Littlefield 1995; Littlefield and Ivey 2002; Neel 1999; Paige and Ritter 1999.

Objective 3b: Springs, Springbrooks, and Streams (see Figure 4.2)

Spring, springbrooks, and streams: Manage springs, springbrooks, and stream habitats for the benefit of
a diverse assemblage of native species including birds, mammals, amphibians, fish, and endemic
invertebrates on Sheldon Refuge. These habitats are defined by the following attributes:

Water temperatures ranging from cold (<75°F) to thermal (>86°F)

Substrates dominated by vegetation, with associated boulders, fines, sand, cobble, or gravel
Stabilizing bank vegetation

<10% invasive plant cover

Cold perennial springs: Restore (where necessary), protect, and maintain 45%-65% (65-95) of cold,
perennial springs and associated springbrooks on Sheldon Refuge for the benefit a diverse assemblage of
native species including desert fish (e.g., Alvord chub [Gila alvordensis]), birds, mammals, amphibians,
and endemic invertebrates on Sheldon Refuge. These habitats are characterized by the following:

Perennial

Water temperatures <86°F

Presence of benthic and free-swimming organisms
Vegetative cover
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e <10% cover of invasive plants

In-channel habitat: Restore (where necessary), protect, and maintain more than 60% (125 miles) of in-
channel habitat within cold-water streams for the benefit of a diverse assemblage of native species
including desert fish (e.g., Sheldon tui chub [Gila bicolor eurystoma]), amphibians, and endemic
invertebrates on Sheldon Refuge. This in-channel habitat within cold-water streams is characterized by the

following:

e  Water temperatures <78°F
e Soft-bottom sediments

e Stabilizing bank vegetation (e.g., rushes)
e <10% cover of invasive plants

Alternatives Alt 1 Alt 2 Alt 3
(no action) (preferred) (natural
processes)
Objective as written above applies to alternatives indicated (V) or <22% of 22%-45%
the alternative is modified by replacing bolded type above with the | gprings and of SPTINES
text in this row <30% of and030 /o-
springbrook v 6.0 o of
and stream springbrook
habitat and stream
habitat
Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3
Remove spring developments over the next 10 to 15 years. N
With assistance from NDOW and other partners, assess and
prioritize water developments and develop management
prescriptions including removal and active restoration or \
rehabilitation to restore natural conditions to springs over the next
10 to 15 years.
Remove developments from springs. Allow springs to recover N
naturally (>15 years).
Reduce disturbance by relocating designated campgrounds and re- N N
routing roads.
Protect from new introductions of non-native fish and amphibians. N N

Examine potential to control existing non-native populations.

Rationale: Springs, springbrooks, and streams are rare in the Great Basin, support rare or unique endemic
species, and are important sources of water for wildlife. On Sheldon Refuge, most of the hydrologic
processes at these sites have been materially altered by livestock use and by previous water development
efforts for livestock, including spring boxes, dams, diversion canals, pipelines, troughs, and dug-out water
catchments. In addition, these sites are impacted by recreational visitors, introduced non-native fish, and

exotic amphibian species (e.g., guppies [Poecilia reticulata] and bullfrogs [Rana catesbeianal).

Restoration efforts related to the objective could include a wide range of methods, tools, and techniques,
which are determined by individual site characteristics including soils, the percentage of native vegetation
present, the type of existing development, and the amount of ground disturbance necessary to remove the
development. Because the majority of locations for these water sources are within proposed wilderness,
the most likely range of tools and techniques to be used has been evaluated through the Minimum

Requirements Analysis (MRA) included in Appendix G.

In some cold water stream reaches, management for cobble and gravel stream bottoms to support salmonid
(Lahontan cutthroat, redband and/or Alvord cutthroat) spawning may be appropriate as long as such
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management does not conflict with the needs of endemic species. Our priority is management for native
species (e.g., Sheldon tui chub, amphibians, and endemic invertebrates), but we do not propose converting
natural cobble and gravel stream bottoms to soft-bottom sediment. In cooperation with NDOW, we will
identify stream reaches where management for cobble and gravel bottoms is appropriate and does not
conflict with management objectives for Sheldon Refuge.

Past habitat restoration efforts within Sheldon Refuge have been successful in restoring more natural
conditions in only a few years. By comparison, observation of habitat exclosures indicate that without
active management, natural recovery of these habitats would take several decades—and in some cases may
not occur at all. The combination of removal and complete restoration of the most heavily damaged areas
as proposed under Alternative 2 (preferred) would be the quickest and most certain method of restoring
natural function and condition to these habitats necessary to fulfill the purposes for Sheldon Refuge.

We will retain the majority of existing water sources until horse and burro populations are significantly
reduced. Timeframes presented in the strategies allow for removal of horses and burros prior to completing
restoration. We recognize that trade-offs may exist for any management action and that restoration efforts
benefitting some species may be detrimental to others. For these reasons, we will further evaluate and
review removal of specific water developments and restoration efforts before individual projects are
initiated.

We anticipate that implementation of the proposed action to remove all feral horses and burros from
Sheldon Refuge within five years will be the primary and most significant action responsible for progress
toward achieving our stated management objective to enhance, protect, and maintain at least 45%-56% of
cold perennial spring habitat and at least 50% of in-channel stream habitat. The precise conditions of
habitats throughout Sheldon Refuge have not been quantified, but based on the results of vegetation
surveys, site visits, and ongoing research projects, the primary factors currently influencing habitat
conditions within Sheldon Refuge are feral horses and burros.

Other benefiting species: Rufous hummingbird, mountain quail, Lewis’ woodpecker, willow flycatcher,
Cassin’s finch, northern goshawk, Swainson’s hawk, and bald eagle; and Preble’s shrew and vagrant
shrew; and numerous species of gastropods have been identified as Nevada Species of Conservation
Priority (Wildlife Action Plan Team 2006).

Supporting References for the Objective thresholds: Dunham et al. 1999; Gerstung 1986; Herbst 1996;
Tubb 1980, USFWS 1995; Williams and Bond 1981.
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diversity.

Photo 2.6 Springs, springbrooks, and stream habitats repeset a small portion of -
Sheldon Refuge but are extremely important for biological health, integrity, and

Objective 3c: Playas, Salt Flats, and Mudflats
Ephemeral wetlands: Manage more than 20% (1,400 acres) of ephemeral wetland habitat (e.g., playa,
salt flat, mudflat) for the benefit of a diverse assemblage of native species including migratory birds (e.g.,
shorebirds), invertebrates, amphibians, and reptiles on Sheldon Refuge. Natural characteristics of these

habitats are defined by the following:

Alkaline and saline to hypersaline water quality with depths ranging from saturated soil to 4 feet
o Unvegetated to sparsely vegetated (e.g., shrubs, saltgrass (Distichlis spicata), other herbaceous

cover)

e Associated habitats include fringes surrounding salt flats, mudflats, and playas of shrubs

interspersed with native bunchgrasses (total cover <25%)
e <10% cover of invasive plants (e.g., cheatgrass)

o Facilitates natural processes; saturates via overland flow or groundwater discharge

e Shallow swales with basin topography

Alternatives Alt 1 Alt 2 Alt 3

(no action) | (preferred) (natural
processes)

Objective as written above applies to alternatives indicated (V) or the

alternative is modified by replacing bolded type above with the textin | 5%-10% \ <5%

this row

Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt3

Fully restore one playa to natural condition within 10 years. \

With assistance from NDOW and other partners, assess and prioritize

playas and develop management prescriptions including removal and N

active restoration or rehabilitation to restore at least 20% of playas to
natural conditions within 15 years.
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Allow all playas to naturally recover (>50 years). N

Refurbish and actively maintain other existing playa water
developments and maintain playa dug-outs through periodic \
excavations.

Conduct and monitor management experiments to determine
appropriate restoration techniques of natural hydrologic function. N
Apply techniques to additional acres if successful.

Minimize recreational and management activities that disturb the soil N N
surface (e.g., OHV use).

Rationale: Ephemeral wetlands such as playas, salt flats, and mudflats provide habitat for a diverse
assemblage of native and desert aquatic species adapted to life in ephemeral, saline, or geothermal habitats,
thus, contributing to biodiversity in the Great Basin. On Sheldon Refuge, most of the hydrologic processes
at these sites have been materially altered by previous water development efforts for livestock, specifically
dug-outs. This has affected the natural ecological processes (e.g., rates of evaporation) and has likely
impacted the physical, chemical, and biological condition at these sites; consequently, wildlife that depend
on these sites have also been impacted. In addition, these areas are impacted by OHV use, which
contributes to soil erosion, soil compaction, and vegetation removal.

Playas are rather complex, highly alkaline but poorly understood basin ecosystems (up to a few hundred
acres in size within Sheldon Refuge) that depend on periodic shallow flooding. When flooded, these
habitats teem with invertebrates, which have sometimes remained dormant for many years. This rich
aquatic life provides valuable forage for migratory birds. Deep depressions or “dug-outs” were excavated
in many playas throughout Sheldon Refuge to concentrate water for livestock. Because the water is
concentrated in the dug-out area, the playa no longer floods with water and the ecological integrity of the
habitat has been lost. Many ecologists assert that once the alkaline layers of the playa have been altered by
excavation, restoration may not be possible. Strategies to restore at least 20% of these playas habitats for
the benefit of migratory birds and other wildlife are probably realistic, but allowing these habitats to
recover naturally over time would occur very slowly, if at all.

We will retain the majority of existing water sources until horse and burro populations are significantly
reduced. Timeframes presented in the strategies allow for removal of horses and burros prior to completing
restoration. We recognize that trade-offs may exist for any management action and that playa restoration
efforts benefitting some species may be detrimental to others. For these reasons, we will further evaluate
and review removal of specific water developments and playa restoration efforts before individual projects
are initiated.

Other benefiting species: American avocet, black-necked stilt, cinnamon teal, eared grebe, Forster’s tern,
black tern, Franklin’s gull, least sandpiper, long-billed dowitcher, red-necked phalarope, long-billed
curlew, northern pintail, snowy egret, western snowy plover, and willet have been identified as Nevada
Species of Conservation Priority (Wildlife Action Plan Team 2006).

Supporting references for the objective thresholds: Dechant et al. 2002; Floyd et al. 2007.

Objective 3d: Artificial Emergent Marshes and Reservoirs (see Figure 4.2)

Maintain Catnip Reservoir, Big Spring Reservoir, Dufurrena Ponds, and other existing managed ponds and
emergent marshes for the benefit of migratory birds (e.g., wading birds and waterfowl), fish (e.g., Lahontan
cutthroat trout) and native amphibians on Sheldon Refuge. The desired state of these habitats is
characterized by the following:
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e Diverse array of native wetland plants including emergents (e.g., cattail [ Typha spp.], bulrush
[(Scirpus sp., Schoenoplectus spp.]), sedges, and moist-soil plants (e.g., smartweed [Polygonum

spp-])

*  30%-90% native residual vegetation with a diverse array of native wetland plants including

emergents, sedges, and moist soil plants
e  Water depths of 9-10 inches in emergent plant zone

e >50% cover of open water (>3 feet in depth) with native submergent plants (e.g., pondweeds

[Potamogeton spp.])

o <10% invasive plant cover (e.g., Canada thistle [Cirsium arvense], cheatgrass, pepperweed

[Lepidium spp.])

Alternatives Alt 1 Alt 2 Alt3
(no (preferred) (natural

action) processes)

Acres managed to meet Objective 3d 434 434 215

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Maintenance of artificial habitats primarily for fish, wildlife, and

plants and secondarily to provide wildlife-dependent public use \ \ V

opportunities.

Actively maintain the dam and dredge the 22-acre Catnip Reservoir N N N

to provide sufficient water depth for Lahontan cutthroat trout.

Actively maintain the headgate and dam for the 212-acre Big Spring N N

Reservoir to impound available water for migratory birds and trout.

Actively maintain headgates, culverts, and dikes at Dufurrena Ponds

to retain water for approximately 193 acres of artificial pond, \ \ Yl

wetland, and wet meadow habitat.

Remove structures and restore Pond 13 (7 acres) to natural N N

conditions.

Allow Pond 13 to revert to natural conditions (>100 years). N

Control emergent vegetation and maintain early successional

communities in artificial ponds including mechanical removal, \ V

disking, prescribed fire, and herbicides.

Manage disturbance and impacts associated with recreational use. N

Rationale: Because of altered hydrology and continued degradation of many of the natural wetlands and
water sources on Sheldon Refuge, these artificial environments can provide important habitats for native
fish and wildlife. In addition, these artificial habitats provide recreation opportunities.

Currently Catnip Reservoir provides suitable habitat and a potential source of genetic stocks for federally
threatened Lahontan cutthroat trout populations in areas surrounding Sheldon Refuge. However, the
reservoir continues to fill with silt, and the dam impounding Catnip Reservoir has been compromised by
burrowing animals and is leaking progressively increasing amounts of water. In order to maintain
sufficient water to support this fishery, Sheldon Refuge would need to conduct substantial maintenance and
dredging in the near future. Cost estimates for dredging and repairs are approaching $3 million and would

only increase the longer action is delayed.

Other benefiting species: Clark’s grebe, western grebe, eared grebe, common loon, canvasback, redhead,
northern pintail, cinnamon teal, western snowy plover, least sandpiper, long-billed dowtwitcher, red-
necked phalarope, Forster’s tern, black tern, American white pelican, Franklin’s gull, least bittern, black-
necked stilt, American avocet, long-billed curlew, short-eared owl, bald eagle, ferruginous hawk, peregrine
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falcon, bobolink, greater sandhill crane, and willet; and little brown myotis have been identified as Nevada

Species of Conservation Priority (Wildlife Action Plan Team 2006).

Supporting References for the Objective thresholds: Dunham et al. 1999; Littlefield 1995; Littlefield

and Ivey 2002; USFWS 1995.

Photo 2.7 Artificial eergent marshes, reseoirs, and the Dufurrena Ponds (shown

here) continue to be maintained to benefit migratory birds and support wildlife-

dependent public uses.

Objective 3e: Artificial Wet Meadows (see Figure 5.1)
Manage 1,700 acres of seasonal wetland—wet meadow habitat complex for the benefit of wildlife and
migratory birds (e.g., pronghorn and waterfowl) at Swan Lake Reservoir and IXL Ranch on Sheldon
Refuge. The desired state of these habitats are characterized by the following:

e Diverse array of native wetland plants including emergents (e.g., cattail, bulrush), sedges, and

moist-soil plants (e.g., smartweed)

®  30%-90% native residual vegetation with a diverse array of native wetland plants including

emergents, sedges, and moist-soil plants
e <10% invasive plant cover (e.g., Canada thistle, cheatgrass, pe

perweed)

Alternatives Alt 1 Alt 2 Alt3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (V) \ N N

Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3

Maintenance of artificial habitats primarily for fish, wildlife, and

plants and secondarily to provide wildlife-dependent public use \ V \/

opportunities.

Operate and maintain Swan Lake Reservoir and impoundment dam to N N N

provide approximately 1,200 acres as a vital source of moisture for
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quality late summer pronghorn forage.

Secondary to management for Swan Lake, maintain water control
infrastructure at IXL Ranch and release surplus water from Swan N N N
Lake Reservoir to provide approximately 500 acres of migratory bird
stop-over habitat.

Manage disturbance and impacts associated with recreational use. N

Rationale: Because of altered hydrology and continued degradation of many of the natural wetlands and
water sources on Sheldon Refuge, these artificial environments can provide important habitats for native
fish and wildlife. In addition, these artificial habitats provide recreation opportunities.

The purposes for Sheldon Refuge are to serve as a refuge and breeding ground for wild animals and birds,
for the conservation and development of natural wildlife resources and for the protection and improvement
of natural forage resources. Efforts to maintain the existing facilities at both IXL Ranch and Swan Lake
further these purposes by maintaining waterfowl resting and breeding habitat at IXL Ranch and important
pronghorn forage areas at Swan Lake. The 1960s-era water control infrastructure at IXL Ranch was
reconstructed in cooperation with Ducks Unlimited, NDOW, and the Nevada Waterfowl Association to
provide waterfowl habitat. IXL Ranch was historically flooded by water held within Swan Lake and
Catnip reservoirs but is currently dependent upon quantity and periodicity of runoff water. The priority is
to retain water in Swan Lake Reservoir to benefit habitats directly associated with Swan Lake itself. Water
retained in Swan Lake Reservoir provides habitat for summering pronghorn moving off of fawning
grounds, and Swan Lake provides a vital source of quality forage as the water naturally evaporates into late
summer and fall.

Other benefiting species: Clark’s grebe, western grebe, eared grebe, canvasback, redhead, northern
pintail, cinnamon teal, western snowy plover, least sandpiper, long-billed dowtwitcher, red-necked
phalarope, Forster’s tern, black tern, American white pelican, Franklin’s gull, least bittern, black-necked
stilt, American avocet, long-billed curlew, short-eared owl, bald eagle, ferruginous hawk, peregrine falcon,
Swainson’s hawk, bobolink, greater sandhill crane, and willet; and Preble’s shrew, Merriam’s shrew,
vagrant shrew, mule deer, California bighorn sheep, hoary bat, spotted bat, and little brown myotis have
been identified as Nevada Species of Conservation Priority (Wildlife Action Plan Team 2006).

Supporting references for the objective thresholds: Altman and Holmes 2000; Dechant et al. 2002;
Dunham et al. 1999; Floyd et al. 2007; Littlefield 1995; Littlefield and Ivey 2002; Neel 1999; Paige and
Ritter 1999; USFWS 1995.
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Photo 2.8 Guzzlers havebeen constructed for bighorn eep and to increase nurr;bers
of chukar for hunting.

Objective 3f: Artificial Water Sources
Maintain the function of other artificial water developments to support the protection and maintenance of
other natural habitats.

Alternatives Alt 1 Alt 2 Alt3
(no (preferred) (natural
action) processes)

Number of artificial water developments to be maintained under

o 18 18 0
Objective 3f
Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3
In cooperation with NDOW, maintain existing wildlife water N N
guzzlers.
Within five years of the final decision for the CCP, annually
prioritize and repair at least 10% of non-functioning artificial water \
source developments necessary to fulfill Sheldon Refuge purposes.
Evaluate the benefits and consequences of intensively managed water N N
developments versus restoring natural hydrological processes.

Rationale: Guzzlers were constructed at various locations within Sheldon Refuge under the assumption
that artificial sources of freestanding water are necessary for healthy populations of chukar, bighorn sheep,
and other wildlife. An increasing number of studies have demonstrated that wildlife will utilize these water
sources when available and they may provide some benefit, but that they are not biologically necessary for
bighorn, mule deer, pronghorn, and other native wildlife, which are well adapted to the dry arid climate of
Sheldon Refuge (see Chapter 6). Furthermore, the past construction of water impoundments for
commercial livestock grazing has likely created more sources of freestanding water throughout Sheldon
Refuge and the surrounding landscape than has existed at any time in the past several hundred years, and
the construction of any additional artificial sources of freestanding water is not necessary for maintaining
healthy wildlife populations or natural ecological conditions. We would consider constructing additional
water developments for wildlife if monitoring data or other resource information are provided, are
supported by science, and demonstrate that water developments are biologically beneficial and would
achieve the purposes and management goals and objectives of Sheldon Refuge (including goals and
objectives for wildlife, public uses, and wilderness where applicable).
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costly repairs or complete replacement.

Existing structures are unlikely to cause additional adverse impacts to wilderness character, and future
maintenance would be completed by volunteers and in cooperation with NDOW. Therefore, we are
proposing to allow these permanent structures to remain within the proposed wilderness areas while higher
priority habitat improvement strategies (removal of feral horses and burros, restoration of springs, etc.) are
implemented. By annually prioritizing and completing regular maintenance and repairs for at least 10% of
water developments, we will ensure that all developments receive maintenance within the next 15 years.
More regular and routine maintenance should reduce or at least delay the need for more extensive and

2.2.4 Goal 4. Protect unique and rare habitats, wildlife, and communities.

Objective 4a: Cliffs, Canyons, Talus Slopes, and Barren Lands (see Figure 4.5)

characteristics of these habitats are as follows:

absence of understory fuels
o <10% cover of invasive plants (e.g., cheatgrass)
e Minimal human disturbance

o Well-sheltered crevices, cavities, bluffs, high walls, and rocky ledges and slopes
e Largely unvegetated (widely scattered native trees and shrubs)
e <4 western juniper trees/acre under <150-year age class with a long fire-return interval and an

CIliff, canyon, talus slope, and barren lands: Protect and maintain the ecological integrity of 85%-95%
(8,500-9,000 acres) of cliff, canyon, talus slope, and barren land habitats for the benefit of a diverse
assemblage of native species including mammals (e.g., California bighorn sheep, American pika [Ochotona
princeps], bats), migratory birds (e.g., prairie falcon [Falco mexicanus)), reptiles, and talus-slope
dependent plants (e.g., rattlesnake stickweed [Hackelia ophiobia]) on Sheldon Refuge. The desired

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)

Objective as written above applies to alternatives indicated () or the
alternative is modified by replacing bolded type above with the text
in this row

75%-85%

\/

75%-85%

Strategies Applied to Achieve Objective

Alt 1

Alt 2

Alt3

Conduct treatments to control encroaching western juniper, including
mechanical removal and prescribed fire.

\/

Manage wildland fires to reduce encroachment of western juniper as
risk evaluations would allow.

Evaluate acceptable types of wildlife-dependent public uses and
manage to minimize impacts.

Conduct baseline surveys to identify wildlife and plant resources that
need further inventory, monitoring, and/or research. Primary focus
would be bats, reptiles, amphibians, and rare plants.

Actively seek additional funding through partnerships and grants to
research and monitor these areas.

\/

Rationale: Cliffs, canyons, talus slopes, and barren lands, including volcanic tuff habitats, are sparsely

scattered and add to the topographic diversity of Sheldon Refuge. These areas provide important habitat
for a host of wildlife species, including many that are particularly sensitive to human disturbance, but in
general appear to be stable and in good condition. It is generally agreed the thresholds included in the
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objective, when applied across the habitat type, reflect healthy natural conditions necessary to support
dependent fish and wildlife species. This includes priority species such as American pika, California
bighorn sheep, mountain lion and bobcat (Felis rufus), a number of bat and reptile species, and many other
dependent species (see wildlife and habitat matrix in Appendix B). By managing habitats within the stated
objective thresholds, the necessary ecological integrity would be provided to maintain diverse, healthy
wildlife populations within the natural range of variability. Currently precise conditions of habitats
throughout Sheldon Refuge have not been quantified, but based on the results from vegetation surveys and
site visits, the primary factors currently influencing habitat conditions within Sheldon Refuge are feral
horses and burros and long-term suppression of natural fire. The differences in management alternatives
for horses and burros and the control of western juniper expansion are reflected in the percentage of each
habitat type which would meet the stated objective.

We anticipate that implementation of the proposed action to remove all feral horses and burros from
Sheldon Refuge within five years will be the primary and most significant action responsible for progress
toward achieving our stated management objective to enhance, protect, and maintain 85% to 95% of cliff,
canyon, talus slope, and barren land habitat. The precise conditions of habitats throughout Sheldon Refuge
have not been quantified, but based on the results of vegetation surveys, site visits, and ongoing research
projects, the primary factors currently influencing habitat conditions within Sheldon Refuge are feral
horses and burros.

Other benefiting species: Ferruginous hawk, peregrine falcon, bald eagle, black rosy finch, and white-
throated swift; little brown myotis, western small-footed myotis, long-eared myotis, pallid bat, spotted bat,
American pika, mule deer, and California bighorn sheep; and desert horned lizard and Great Basin collared
lizard have been identified as Nevada Species of Conservation Priority (Wildlife Action Plan Team 2006).

Supporting references for the objective thresholds: Altman and Holmes 2000; Demarchi 2004; Miller et
al. 2005.
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Photo 2.9 The dramatic cliffs along Thousand Creek Gorge provide habitat for
raptors, bats, and other dependent wildlife.
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Objective 4b: Deciduous Woodlands and Shrublands (see Figure 4.6)

Deciduous woodlands and shublands: Restore (where appropriate) and maintain more than 50% (>140
acres) of all deciduous woodland and shrubland habitat including aspen stands (Populus spp.), for the
benefit of a diverse assemblage of native species including migratory birds (e.g., yellow-breasted chat
[Icteria virens]), mammals, and amphibians on Sheldon Refuge. The desired state of riparian woodland is
characterized by the following:

e Patchy shrub layer dominated by deciduous shrubs interspersed with openings of native herbaceous
species

o 30%-80% canopy cover of mature (3-12 feet tall) woody vegetation

e <10% invasive plant cover

Aspen stands: Restore (where appropriate) and maintain all aspen stands for the benefit of a diverse
assemblage of native species including resident and migratory birds (e.g., woodpeckers, raptors),
mammals, and amphibians on Sheldon Refuge. The desired condition of aspen stands can be characterized
by the following habitat attributes:

e Range of successional stages including early and mid-to-late

Small (<10 inches dbh [diameter at breast height]), medium (>10 inch dbh), to large aspen trees
(>20 inches dbh)

40%-80% tree canopy closure

>1.5 live trees/acre

>1.5 snags/acre

Naturally fragmented patches

Understory shrub cover ranging from present (>10% cover; aspen seedlings, willow [Salix spp.]
alder [Alnus spp.], chokecherry [Prunus virginiana var. melanocarpa), currant [Ribes spp.],
snowberry [Symphoricarpos spp.], Ceanothus spp.) to absent (<10% understory shrub cover)

e <10% cover of invasive plants

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)

Objective as written above applies to alternatives indicated (V) or the
alternative is modified by replacing bolded type above with the text
in this row

10%-30%

\/

30%-50%

Strategies Applied to Achieve Objective

Alt 1

Alt 2

Alt3

Allow wildfire, but emphasize treatments such as cutting, thinning,
and prescribed fire to mimic natural disturbance regimes and control
encroaching western juniper and sagebrush.

Conduct treatments (including the use of wildland fire) to restore
natural disturbance regimes and maintain natural abundance and
distribution of western juniper and sagebrush.

Fence for grazing protection and plant native species to restore
woody vegetation.

Inventory, assess, and prioritize restoration potential of individual
stands.

\/

Rationale: On Sheldon Refuge, many of these communities occur within isolated snowpockets, although
others are dependent upon a natural hydrologic regime, including annual to episodic flooding. While these
habitats represent a very small percentage of the entire refuge, they are essential for maintaining ecological
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integrity. Throughout the northern Great Basin region, the protection and restoration of aspen and other
deciduous woodland habitats have been identified as necessary long-term conservation strategies. Fire is
an important factor in facilitating the long-term presence and health of riparian woodlands across the
landscape. A determination will be made as to where this community type historically occurred within
Sheldon Refuge, what species were represented, and, if feasible and necessary, where supplemental
plantings may accelerate recovery of the system. Overgrazing has removed most younger shoots and stems
from areas of deciduous woodland and shrubland habitats and if not addressed could lead to extirpation of
aspen stand clones. Currently precise conditions of habitats throughout Sheldon Refuge have not been
quantified, but based on the results from vegetation surveys and site visits, the primary factors currently
influencing habitat conditions within Sheldon Refuge are feral horses and burros and long-term suppression
of natural fire. The differences in management alternatives for horses and burros and the control of western
juniper expansion through mechanical removal and prescribed fire are reflected in the percentage of each
habitat type which would meet the stated objective. It is expected that even under Alternative 2 (preferred),
protective temporary fencing would be necessary to prevent severe overgrazing, which would take many
years to naturally recover, or which could require active restoration to fully recover. Once horse and burro
management objectives are reached, protective fences would be removed.

We anticipate that implementation of the proposed action to remove all feral horses and burros from
Sheldon Refuge within five years will be the primary and most significant action responsible for progress
toward achieving our stated management objective to enhance, protect, and maintain at least 50% of
deciduous woodland and shrubland habitat. The precise conditions of habitats throughout Sheldon Refuge
have not been quantified, but based on the results of vegetation surveys, site visits, and ongoing research
projects, the primary factors currently influencing habitat conditions within Sheldon Refuge are feral
horses and burros.

Other benefiting species: Bald eagle, northern goshawk, Swainson’s hawk, rufous hummingbird, Cassin’s
finch, willow flycatcher, mountain quail, Lewis’ woodpecker; mule deer, Preble’s shrew, vagrant shrew,
little brown myotis, long-eared myotis, and western small-footed myotis have been identified as Nevada
Species of Conservation Priority (Wildlife Action Plan Team 2006).

Supporting references for the objective thresholds: Altman and Holmes 2000; Daw and DeStefano
2001; Miller et al. 2005; Neel 1999; Squires and Ruggiero 1996.

Objective 4c: Mountain Mahogany and Western Juniper Woodlands (see Figures 4.5 and 4.7)
Mountain mahogany woodlands: Protect and maintain 80%-95% (7,200-8,600 acres) of mountain
mahogany woodlands for the benefit of a diverse assemblage of native species including resident and
migratory birds (e.g., raptors) and mammals (e.g., mule deer) on Sheldon Refuge. These mountain
mahogany woodlands are characterized by the following:

Discrete bands of mature mountain mahogany trees found on slopes, ridges, rimrock, and canyons
Limited to higher elevations

10%-55% mature stand canopy cover

<10% cover of invasive plants

Western juniper woodlands: Protect 80%-95% (3,900-4,600 acres) of late-successional (i.e., old-
growth) western juniper woodlands for the benefit of a diverse assemblage of native species including
resident and migratory birds (e.g., landbirds, raptors) and mammals (e.g., mule deer) on Sheldon Refuge.
Mature western juniper woodlands are characterized by the following:

2-42 Chapter 2. Alternatives, Goals, Objectives, and Strategies




Sheldon National Wildlife Refuge Final CCP/EIS

Mature western juniper trees (>200 years old; >20 in dbh, >30 feet tall)

Range of young western juniper trees for recruitment (>3 inches dbh, <9 feet tall)

Range of western juniper canopy closure (<1% to >50% cover)

Range of midstory shrub canopy cover (<40% to 80%)

<10% cover of invasive plants

e Generally situated in “fireproof” locations (e.g., rocky outcroppings, bare areas, talus slopes)

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated () or the 60%-

alternative is modified by replacing bolded type above with the text 80‘; \/ 60%-80%

in this row °

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Protect existing stands from fires that would cause major adverse

impacts and other large-scale disturbances. v v v

Conduct mechanical treatments and prescribed fire in areas adjacent

to woodlands to reduce fuel loads. ol ol

Restore woodlands after stand-replacing fire or other large-scale

disturbance (e.g., native seeding and planting). v v

Rationale: Mountain mahogany and late-successional western juniper stands provide unique and often
irreplaceable biological and ecological values. All stands of mountain mahogany are sensitive to stand-
replacing fire, do not easily resprout after fire, and are difficult to establish from seed. Late-successional
western juniper stands also naturally occur in areas protected from fire, and large-scale fires are historically
rare. Because of decreased seedling establishment in older juniper stands, the maintenance of some early
and mid-successional western juniper stands are important for recruitment and would be provided through
the following: as a fringe around late-successional stands and from recruitment within existing stands. It is
generally agreed the thresholds included in the objective, when applied across the habitat type, reflect
healthy natural conditions necessary to support dependent fish and wildlife species. This includes priority
species, such as mule deer, and a host of other dependent species (see wildlife and habitat matrix in
Appendix B). By managing habitats within the stated objective thresholds, the necessary ecological
integrity would be provided to maintain diverse, healthy wildlife populations within the natural range of
variability. Currently precise conditions of habitats throughout Sheldon Refuge have not been quantified,
but based on the results from vegetation surveys and site visits, the primary factors currently influencing
habitat conditions within Sheldon Refuge are feral horses and burros and long-term suppression of natural
fire. The differences in management alternatives for horses and burros are reflected in the percentage of
each habitat type which would meet the stated objective. In addition, we anticipate an increased percentage
of each habitat type meeting the stated objective as a result of horse and burro removal under Alternative 3
would be offset by a corresponding decrease from continued reliance on wildfire suppression without
treatment to reduce fuel loads in adjacent areas or post-fire restoration. Therefore, the percentages of each
habitat type meeting the stated objectives are the same under both Alternative 1 and 3.

Thresholds for juniper tree size identify structural characteristics preferred by the assemblage of native
species using the mature juniper habitat type. Late-successional western juniper is associated with a
variety of soils, land forms, and plant associations. Communities typically occupy productively-low rock
outcrops and soils that are shallow, rocky, and high in clay or sand. Characteristics that are further used to
identify individual late-successional juniper trees include an unsymmetrical canopy that is rounded,
spreading, sparse, and containing dead limbs. In addition, the bark becomes deeply furrowed, fibrous, and
reddish in color. Older trees will also have limited terminal leader growth on branches in the upper reaches
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of the tree canopy (Miller et al. 2005).

On Sheldon Refuge, approximately 83% of mountain mahogany stands sampled are estimated to have been
established after 1900 (Gruell 1995). This dramatic increase in density and distribution has been attributed
to fire exclusion (Gruell 1995) and historical livestock grazing, which diminished competing grasses.
Current concerns with mountain mahogany are that many stands are dominated by older trees with crowns
that are practically unreachable to wildlife for browse and little recruitment of new plants; if natural fire
were to re-enter these stands in their current overgrown conditions, it is likely most or all mountain
mahogany would be killed by the intense heat, and these areas would be lost as valuable wildlife cover,
forage, and nesting habitat. Mountain mahogany does not easily resprout after burning, and it is difficult to
establish from seed. Factors that may limit natural seedling establishment include the presence of
mountain mahogany litter that inhibits seed germination, competition for water and soil resources, and
browsing of seedlings (see summary by Ibafiez et al. 1999). On Sheldon Refuge, these habitats are
considered in overall fair to good condition, but the proactive management proposed in the preferred
alternative is needed to create fuel breaks and perform prescribed burning around mountain mahogany
stands to provide protection from future wildfire.

We anticipate that implementation of the proposed action to remove all feral horses and burros from
Sheldon Refuge within five years will be the primary and most significant action responsible for progress
toward achieving our stated management objective to enhance, protect, and maintain at least 80%-95% of
mountain mahogany and western juniper woodland habitats. The precise conditions of habitats throughout
Sheldon Refuge have not been quantified, but based on the results of vegetation surveys, site visits, and
ongoing research projects, the primary factors currently influencing habitat conditions within Sheldon
Refuge are feral horses and burros.

Other benefiting species: Northern goshawk, ferruginous hawk, mountain quail, Lewis’ woodpecker,
olive-sided flycatcher; montane shrew, vagrant shrew, mule deer, hoary bat, and long-eared myotis; and
pygmy short-horned lizard have been identified as Nevada Species of Conservation Priority (Wildlife
Action Plan Team 2006).

Supporting references for the objective thresholds: Altman and Holmes 2000; CalPIF 2005; Miller et al.
2001, Miller et al. 2005; Neel 1999.
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Photo 2.10 Unlike w

and are susceptible to fire.

estern juniper, mountain mahogany stands are not expanding

Objective 4d: Rare and Sensitive Plants

Identify, maintain, and expand the populations of rare and sensitive plant taxa.

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N N
Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt3

Conduct periodic monitoring and conduct inventories on a site-by-
site basis in response to project proposals and management activities.

\/

\/

Routinely conduct inventories in areas not yet surveyed for rare plant
species and periodically monitor known sites.

Actively seek additional funding through partnerships and grants for
research.

Work with partners to collect locally indigenous seeds and plant
material to provide stock for restoration activities.

\/

Rationale: The Sheldon Refuge population of grimy ivesia (/vesia rhypara var. rhypara) represents 86%
of the known individuals within Nevada and 85% of all globally known plants. Rattlesnake stickweed has

been documented occurring at the base of steep gorge walls, in rocky areas below the walls, and

occasionally along ledges in the rock walls on Sheldon Refuge. This species is considered limited in its
distribution and a potential species of concern. The population on Sheldon Refuge was the largest
documented to date and at that time represented 96% of the total known individuals. Rose biscuitroot
(Lomatium roseanum) is another rare plant documented within Sheldon Refuge. These examples illustrate
the amount of knowledge that can be gained through basic inventory efforts included as part of Objective
4d, which can then be used to make more informed management decisions to better conserve plants and

their habitats within Sheldon Refuge.
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Objective 4e: Microbiotic Soil Crusts
Inventory microbiotic crust and protect from conflicting public use and land management practices.

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N N
Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3

Conduct periodic monitoring and conduct inventories on a site-by-
site basis in response to project proposals and management activities. \ \ \

Conduct inventories to document range and condition of microbiotic
crust to provide information for adaptive management. ol

Minimize ground-disturbing activities and management activities that
disturb soil surfaces. v v

Actively seek additional funding through partnerships and grants for
research. v

Rationale: Biological soil crusts (i.e., microbiotic crusts) are an integral component of rangeland soils;
however, little is known regarding its current condition across Sheldon Refuge. Protection from livestock,
OHVs, and other disturbances can assist in the recovery of these communities, resulting in an increase in
the percentage of soil surface covered with crust, and conversely a decrease in the percentage of bare soil.

Objective 4f: Rare, Sensitive, and Key Indicator Wildlife Species

Inventory and monitor federally listed species, rare and sensitive species (e.g., prairie falcons), and
indicator and/or sagebrush-obligate species (e.g., pronghorn, Greater sage-grouse, pygmy rabbit, and
American pika).

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N N
Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Evaluate existing research and monitoring data to identify scientific
information gaps and priority research needs. v v

Actively seek funding, grants, and partnerships to conduct research
and monitoring. v v

Conduct habitat and wildlife inventories to fill scientific information J
gaps.

Prepare an inventory and monitoring plan for priority species using
standardized protocols. v v

Rationale: Inventory and monitoring of listed, sensitive, and indicator species is critical to conserving the
biological integrity, diversity, and environmental health of Sheldon Refuge. Inventory and monitoring is
required to assess the effects of management actions, to both prevent adverse effects to wildlife species and
to assess whether Refuge objectives are being met.
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2.2.5 Goal 5. Using an integrated approach, prevent, control, or eliminate
non-native species that threaten Sheldon Refuge resources.

Objective Sa: Noxious Weeds and Other Invasive Plants
Control, reduce, and, where possible, eliminate noxious weeds and other highly invasive plant species from
Sheldon Refuge.

Alternatives

Alt 1
(no
action)

Alt 2
(preferred)

Alt 3

(natural
processes)

Acres treated per year under Objective 5a (includes all habitat types)

50-100

1,000

50-100

Strategies Applied to Achieve Objective

Alt 1

Alt2

Alt 3

Conduct treatments on a site-by-site basis, primarily in response to
project proposals and activities. Accomplish treatments primarily
through partnerships, grants, and co-op agreements.

Implement a more proactive approach by emphasizing treatment
along road corridors, early detection and eradication of small
infestations, and long-term containment/control of large infestations.

Reduce noxious weeds and other invasives primarily through an
emphasis on early detection and eradication of new and/or small
infestations.

Use a non-systematic approach to opportunistically document weeds,
primarily in response to project proposals and activities.

Implement a systematic inventory and monitoring program to
measure changes in invasive plant populations over time and
responses to management activities.

Aggressively control small populations of noxious weeds and other
highly invasive non-native plants using a variety of methods and
tools—primarily reseeding and planting, mowing and other
mechanical methods, and the use of herbicides.

Rely on early detection and rapid response using a variety of methods
to aggressively control and/or remove newly introduced non-native
plants and small infestations where eradication is most likely.

Slow the spread of well-established and/or large populations of
invasive plants (i.e., cheatgrass) by limiting the amount of prescribed
burning and other disturbance in highly susceptible areas and through
reseeding and planting following fire and other disturbances.

For well-established or large populations, rely on native plant
competition and natural processes and avoid projects or activities that
would increase the rate of spread or area infested.

Increase public awareness and participation in control efforts through
directed outreach, education, and volunteer events.

Increase voluntary use of certified weed-free feed by visitors through
education. Require weed-free feed if pack stock are determined to be
a continued source of invasive plants introduced to Sheldon Refuge.

Discontinue grading along road edges within Sheldon Refuge, which
promotes the spread and persistence of invasive plants.
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Use native seed and plantings only in relatively small areas most at
risk following fire or other disturbances. v

Rationale: While noxious weeds and other non-native plants are not as widespread when compared with
surrounding areas, these plants are degrading habitats for native fish, wildlife and plants within Sheldon
Refuge. Without increased efforts to detect and control newly introduced non-natives plants and at least
control existing plants, impacts are expected to become much worse. Effective management of these plants
would require Sheldon Refuge to dedicate additional staff, funding, and resources for quicker detection
followed by a wide variety of control methods and tools—even within wilderness areas managed for
naturalness and primitive character.

Effective control of noxious weeds and other invasive plants requires the ability to use the widest range of
tools and techniques available at the proper time and with the correct application. While each of the
strategies listed for this objective would be used, each alternative reflects a different management approach
and represents a different emphasis or focus on particular tools and techniques. The range of tools and
techniques to implement Objective 5a under Alternative 2 (preferred) within the eight proposed wilderness
areas were evaluated through a Wilderness Minimum Tool Analysis (see Appendix G). Actions to
implement the objective in areas of Sheldon Refuge not proposed as wilderness could include the full range
of tools and techniques available, but would most commonly include mechanical mowing and herbicides.

The Region 1 IPM Strategies have been evaluated and are adopted and incorporated in this CCP by
reference (see Appendix O). These IPM strategies include guidance for the preparation of pesticide use
proposals required by the Service. Evaluations conducted in preparation of each pesticide use proposal will
ensure that those chemicals approved for use have no more than minor, short-term adverse effects on the
environment. Implementation of Alternative 2 (preferred) has also been determined necessary to fully
implement Objectives 2a, 2b, 3a: 3b: 3c, 4a, 4b, 4c, 4d, and 4e.

Objective Sb: Harmful and Invasive Wildlife
Manage, control, or remove fish and wildlife populations that may be detrimental to Sheldon Refuge
resources or public safety.

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N N
Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3

Take no management action for self-sustaining, non-native species
determined to have negligible impact to native species or habitats
(see strategy for Objective 8a).

\/

\/

Investigate techniques to mitigate impacts from non-native species
determined to be detrimental to a native species or habitats.

\/

Replace non-native trout with native substitutes if viable (see strategy
for Objective 8b).

\/

Rationale: Several non-native wildlife species have been introduced to Sheldon Refuge, including
largemouth bass (Micropterus salmoides), white crappie (Poxomis annularis), pumpkinseed sunfish
(Lepomis gibbosus), yellow perch (Perca flavescens), rainbow trout, guppy, bullfrog, California quail,
chukar, Hungarian (gray) partridge, and potentially beaver (Castor canadensis). Some of these species can
have significant impacts to native wildlife and habitats (e.g., guppy, bullfrog), while the effects of others
are more benign (e.g., California quail). As populations expand, some species may cause adverse effects
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on habitat biodiversity, habitat connectivity, and plant community stability; facilitate the expansion of non-
native invasive species; become a nuisance to the general public; and/or increase threats to public safety.
Adverse effects can also include displacement and predation of other wildlife species, as well as disease
transmission.

Current Service policy does not allow for the introduction of species on refuges outside of their historical
range unless it is essential for the survival of the species. However, no action is required to reduce or
eradicate self-sustaining populations of non-native, noninvasive species unless those species interfere with
the accomplishment of refuge purposes or objectives (601 FW 3). The continued presence of non-native
rainbow and rainbow hybrid trout within Sheldon Refuge would interfere with the objective included as
part of Alternative 2 (preferred) and would be replaced with fish indigenous to the region (e.g., Lahontan
cutthroat trout and/or redband trout).

2.2.6 Goal 6. Collect information and create partnerships necessary to
support adaptive management decisions at a landscape scale.

Objective 6a: Watershed Restoration

Within five years of the final decision for the CCP, conduct an assessment and initiate restoration of the
Virgin Creek watershed.

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Miles of Virgin Creek habitat restored under Objective 6a None 1 or more None

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Conduct a health and function assessment of watersheds for

determination of restoration priorities. v v ol

Develop a watershed restoration plan to include identification and

priority areas for restoration. v v

Assess topographic and hydrological variables and determine the

impacts of mining and water development activities in the Virgin \ \

Valley.

Following removal of horses and burros, begin efforts to restore and

rehabilitate habitat along Virgin Creek. v

Rationale: A number of watersheds on Sheldon Refuge have been significantly altered and/or degraded by
development, including water diversion, mining activities, invasive species, livestock grazing, and
contaminants. Virgin Valley in particular has undergone dramatic alteration due to mining activities and
intense grazing by livestock (including feral horses and burros). Long-term soil and water retention are
directly affected by vegetative ground cover and soil compaction, which, in turn, increase surface runoff,
stream sedimentation, and erosion. A key factor in improving deteriorated riparian areas is understanding
the balance between watershed condition and riparian health.

Restoration efforts would be largely ineffective as long as feral horses and burros remain within Sheldon
Refuge. Until these animals are removed from Sheldon Refuge and Virgin Valley, no active restoration
work would take place.

Objective 6b: Wildlife Population Dynamics
Determine key population characteristics of priority species and develop management actions.
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Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N N
Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Initiate additional monitoring and/or research to determine population
trends, distribution, and migratory patterns (where applicable) for N N N
priority species including pronghorn, Greater sage-grouse, and other
sagebrush-obligate species.

Investigate appropriate and compatible management actions to
mitigate limiting factors. v

Apply adaptive management actions to maintain or restore declining
or extirpated populations. v

Evaluate requirements and potential for restoration of native desert J
trout.

Evaluate impacts of public use on native wildlife and associated
habitats. Implement seasonal area closures as appropriate. v

Rationale: Many of the priority wildlife species that occupy Sheldon Refuge have ranges that extend
beyond refuge lands, including pronghorn, mule deer, California bighorn sheep, mountain lion, bobcat,
coyote, Greater sage-grouse, and a long list of migratory birds. Pronghorn management provides an
example of how adaptive management strategies can be applied to meet this objective.

In the mid- to late 1990s there was concern that pronghorn populations within the nearby Hart Mountain
Refuge were at risk of decline. Early data from studies initiated at that time suggested predators were
responsible for the majority of pronghorn fawn mortality. However, pronghorn fawn survival improved
coincidental with suspension of livestock grazing and release from a drought. Planned predator control
efforts were postponed indefinitely. Both the Hart Mountain Antelope Refuge and Sheldon Refuge
pronghorn populations have since substantially increased (Collins 2008a), and current data indicate
populations are within normal ranges of population variability. This indicates predation was not likely the
primary limiting factor. Indeed, additional data have since demonstrated that both the fawn’s date of birth
and previous summer’s precipitation are highly important factors in pronghorn fawn survival (Whittaker
2008).

This example illustrates the complexity of wildlife management and how refuge management has
constantly adapted through additional investigation and monitoring that identified likely explanations for
changes in pronghorn fawn survival other than predation. Sheldon Refuge intends to implement further
study of pronghorn migration, population trends, and predator-prey interactions to create a more complete
understanding of factors influencing this priority wildlife species so that future management can continue
to adapt.

Organizations and individuals have requested the Service open Sheldon Refuge to the sport hunting and
trapping of additional wildlife species (i.e., coyote, mountain lion, and bobcat) consistent with Nevada state
hunting regulations. However, the lack of population monitoring data for these species raises a number of
conservation concerns. Sport hunting combined with removal of predators from areas adjacent to Sheldon
Refuge is ongoing, and it is uncertain what effects, if any, these control efforts have had upon populations
which depend upon Sheldon Refuge. The collection of baseline predator population trends, distribution,
and movements along with refuge-specific predator-prey interaction studies would allow Sheldon Refuge
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to make an informed decision as to whether sport hunting of predators is compatible with the Refuge

System mission and the purposes for Sheldon Refuge.

There is also the potential to assist in the recovery of locally extirpated species, such as Alvord cutthroat
trout and Columbia sharp-tailed grouse, or other species affected by climate change and threats to the
sagebrush ecosystem. Sheldon Refuge would collect data to inform future decisions for the management of
wildlife populations within natural densities and levels of variation, including naturally fluctuating
population cycles, while ensuring that densities of endangered or otherwise rare species are sufficient for

maintaining viable populations. A range of tools would be used, including:

e Acrial or ground surveys to estimate numbers, population trend, and/or sex/age composition
Tracking studies, including radio and satellite marking to estimate distribution and ranges

Habitat availability and food habit studies
Predator-prey interaction studies

Disease monitoring

Genetic viability estimates

Standard management techniques that increase/decrease population numbers (e.g., reintroductions,
contraception, removal of individuals, supplemental seeding or stocking)

Photo 2.11 Additional research is needed to determine population trends,

distribution, and migratory patterns for key species such as pronghorn (Photo Gail

Collins).

Objective 6¢: Adaptive Management
Monitor habitat conditions, treatments and projects to evaluate effectiveness, and inform future
management decisions—i.e., adaptive management.

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)

Objective as written above applies to alternatives indicated (V)

\/

\/

\/
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Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3
Continue to establish monitoring photopoints for prescribed fire
habitat treatments. v v v
Conduct periodic riparian assessments.

v v v
Continue periodic vegetation mapping.

v v y
Continue to monitor the condition of springs.

v v v
Maintain research partnerships to monitor habitat treatment and
wildfire effects. v v v
Using a systematic approach, implement quantitative monitoring to
evaluate short- and long-term effects of natural and prescribed fire. v
Implement monitoring to evaluate results from habitat restoration
experiments. v

Rationale: Past inventory and monitoring of habitat treatment projects within Sheldon Refuge have been
inconsistent. For areas where monitoring has been conducted, the level of detail and quantifiable results
are generally not sufficient to inform future management actions. A more systematic and quantitative
approach is necessary to provide the information necessary to measure management effectiveness and

support defensible management decisions.

Objective 6d: Research

Seek partnerships for landscape-level research and conservation projects.

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (V) N N N

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Develop a conservation planning partnership with cooperative

agencies and other groups. v v ol

Seek funding to implement projects to achieve common wildlife and

habitat objectives in partnership with others. v v v

Seek partnerships and coordinate research on sagebrush-steppe

ecosystem to provide information for management actions. v v v

Work with cooperators to investigate the interactions of

environmental stress factors, patterns of climate change, wildlife and \ V

ecosystem responses, and management actions in the Great Basin.

Create a catalogue of habitat monitoring sites within Sheldon Refuge. J J

Rationale: The sagebrush-steppe landscape extends across large portions of 11 states in the Intermountain
West, but very little of the sagebrush biome remains undisturbed or unaltered from its condition prior to
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European settlement. Therefore, many of the challenges facing Sheldon Refuge are also issues at the larger
landscape scale across the Great Basin (e.g., western juniper encroachment, invasive species expansion,
horse management, energy development). Partnership development with other Federal agencies, state
agencies, local working groups, and concerned citizens is vital to implementing priority habitat restoration
and adaptive management at a larger scale. Coordination among land managers is likely the only way
conservation can be accomplished for species with shifting ranges as a result of potential climate change.

Seek and develop partnerships for land protection efforts.

Objective 6e: Land Protection

support habitat protection and refuge purposes.

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (V) N N N

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Develop partnerships to purchase Sheldon Refuge inholdings from J J J

willing sellers.

Consider outholding management options in partnership that are J

consistent with refuge policies and regulations.

Seek partnerships and evaluate opportunities for land exchanges in J J

Rationale: The Service is responsible for managing the fish and wildlife resources of Sheldon Refuge to
benefit current and future generations of Americans. The Service does not, however, own nor have
management authority over all of the land within the administrative boundary of Sheldon Refuge. As such,
activities on private lands can affect resources on adjacent refuge habitats. Land acquisition and exchange
are habitat protection methods that aid the Service in achieving its management objectives (i.e., recovery,
restoration, enhancement) for species where habitat loss or degradation is a major cause of decline or where
buffers are needed to protect sensitive areas. Partnerships with inholding owners could accomplish several
habitat goals, such as invasive species control, fire suppression, or habitat improvements. Inholding
development also has the potential to increase Service management costs due to expenses for surveys or
fencing, or result in degradation of conservation value for surrounding lands.
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Photo 2.12 Development of private inholdings indirectly affects the surrounding area
of Sheldon Refuge (Photo Gail Collins).

2.2.7 Goal7. Provide an active fire management program.

Objective 7a: Fire Protection
Conduct fire management for the protection of life, property, and the enhancement of Sheldon Refuge

résources.

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated () N N N
Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Maintain a fire suppression program capable of performing
aggressive initial and extended attack on natural fires. v v ol

Use risk evaluation processes to determine most efficient, safe, and
cost-effective fire response. v v v

Review, update, and execute cooperative fire suppression agreements
with interagency cooperators. v v v

Maintain public safety, protect property, and create defensible space
around structures and other important resources by removing N N N
vegetation through prescribed burning, mowing, thinning, or other
methods.

Develop fuel breaks using past burn locations, riparian zones, age
breaks with vegetation, and natural fire as wildfire management \ V \/
allows.
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In addition to other methods, use mechanical means (e.g., cutting and
mowing) to develop fuel breaks.

Complete an MRA to determine what activities and equipment
generally prohibited would be appropriate for fire suppression within \ \
proposed wilderness and wilderness study areas (WSAs).

Except for the protection of life and property in the case of
emergency, conduct fire suppression within WSAs using primitive V
tools and equipment not prohibited by the Wilderness Act.

Rationale: Although a natural process that shaped Sheldon Refuge ecosystem, natural fire can be a threat
to the safety of the public, and natural and cultural resources, as well as the continued existence of the
present ecosystem. The historical natural fire regime has been altered by human influences (e.g., fire
suppression, historical cattle grazing, non-native invasive species, and development). In some areas
characteristic fire-return intervals are now much longer as a result of fire suppression and the loss of fine
fuels to livestock grazing. The introduction of livestock grazing and exclusion of natural fire have
contributed to expansion and density of juniper and big sagebrush. Without natural disturbance, much of
the sagebrush-steppe is in a late seral stage. Natural fire now has the potential to burn more intensely, more
rapidly, and over larger areas than if overgrazing and continued fire suppression had not occurred—making
fire management more difficult. Under some circumstances, these sorts of natural fires can completely
eliminate an existing native plant community. Fires can foster the spread and density of unwanted, non-
native invasive species, primarily cheatgrass, which further alters the natural fire regime. Having adequate
fire suppression resources available to contain and extinguish natural fires before they become large and
burn under undesirable conditions is critical to the long-term preservation of the natural, cultural, and
native biological resources of Sheldon Refuge.

In a wildfire emergency involving the health and safety of people, we may authorize the use of motorized
vehicles and equipment, mechanical transport, or aircraft without conducting the usual MRA.
Authorizations are typically requested on a case-by-case basis as each emergency arises. However,
conducting an MRA to identify and approve in advance the circumstances under which certain vehicles,
equipment, mechanical transport, or aircraft would be authorized could avoid dangerous delays and
confusion during wildfire emergencies.

Meeting Objective 7a includes corresponding alternative natural and prescribed fire strategies under habitat
management Objectives 2a, 2b, 3a, 3d, 4a, 4b, 4c, 5a, and 6c.

Objective 7b: Emergency Stabilization and Rehabilitation
Implement emergency stabilization and rehabilitation of fire and fire suppression impacts.

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (V) N N N

Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3

Use heavy equipment only on existing roads and routes except where

necessary for the protection of life or property. v v v

Implement emergency stabilization and rehabilitation actions

following fires causing major adverse impacts, including soil

stabilization, cultural resource inventory and protection, non-native v N

species control, native grass and shrub seeding and planting, grazing

control, and effectiveness monitoring.

Chapter 2. Alternatives, Goals, Objectives, and Strategies 2-55




Sheldon National Wildlife Refuge Final CCP/EIS

Allow areas to naturally recover following fire or other disturbances
except for disturbances caused by fire suppression activities, or when N
necessary for emergency stabilization, or to restore unique or critical
biological/cultural resources.

Coordinate closely with fire teams during and after large fire events
to ensure Sheldon Refuge priorities are incorporated into stabilization \ \ V
and rehabilitation plans.

Use native and non-indigenous plants for stabilization and
restoration. v v

Use native, site-appropriate seed genetically similar to plants within
Sheldon Refuge for stabilization and rehabilitation activities. Non-
native seed may be used in limited circumstances for small areas, N
when obtaining native seed in not possible or where the likelihood of
native seed germination and establishment is not likely to meet
habitat management objectives.

Work with partners and cooperating agencies to develop seed
sources. v

Rationale: Fires that burn outside the historical range of intensity, size, severity, and frequency could
threaten native plant communities, facilities, and cultural resources on Sheldon Refuge. Associated fire
suppression activities further contribute to resource damage. Ultilizing appropriate emergency stabilization
and rehabilitation techniques following a fire is critical to reduce long-term negative effects of fire and fire
suppression.

Service policy to maintain biological integrity, diversity, and environmental health directs that we use
native seed sources for ecological restoration, which is also consistent with managing for natural
wilderness character. However, we expect that the use of non-native seed under specific and limited
circumstances may be necessary to meet our habitat objectives; however, we will maintain the management
priority to use native seed whenever possible—especially for large-scale rehabilitation efforts and within
proposed wilderness.

.o - e, W= T it

Photo 2.13 Aerial seeding is one technique to give native plants an edge over
invasive weeds after a fire.
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2.2.8 Goal 8. Provide visitors of diverse interests and abilities with
opportunities to experience a variety of quality wildlife-dependent
recreational and interpretive activities on vast, rugged, and remote high
desert landscapes. These experiences will enhance visitors’
understanding of and appreciation for the unique natural and cultural
resources conserved by Sheldon National Wildlife Refuge and the
National Wildlife Refuge System.

Objective 8a: Recreational Hunting (Waterfowl, Upland Birds, and Big Game)
In coordination with NDOW, annually review and set hunting harvest regulations that provide high-quality

recreation opportunities.

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (V) N N N

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Continue to coordinate with NDOW to set tag limits and conduct

surveys to monitor population trends for big game, waterfowl, and \/ \/ \

upland game birds.

Rationale: Hunting is a very popular activity and a priority, compatible, wildlife-dependent public use
within Sheldon Refuge. Hunting within Sheldon Refuge is managed to emphasize the quality of the
recreational experience (as defined by Service policy) rather than maximize harvest. Season dates, bag
limits, and number of harvest tags for mule deer, pronghorn, California bighorn sheep, and Greater sage-
grouse, are managed by the State of Nevada in coordination with Sheldon Refuge staff. Chukar and
California quail harvest is allowed, per State regulation, in all areas open to hunting while waterfowl
hunting is allowed in only a few areas on Sheldon Refuge. Because hunting activities are managed
cooperatively with the State of Nevada, ongoing coordination is required to ensure that hunter numbers and
restrictions are consistent with Sheldon Refuge purposes, biological goals and objectives, and standards for

recreation quality.

Wildlife species such as coyote, bobcat, or mountain lion may be utilized for sport hunting or trapping
within a national wildlife refuge (50 CFR 31). However, the populations and wildlife requirements for
these species have not been determined, and existing data are insufficient to determine what level of sport
hunting or trapping, if any, would be compatible with the mission of the Refuge System and the purposes
for Sheldon Refuge. We anticipate information gathered to meet Objective 6b would be sufficient to make

such a compatibility determination in the future.

Objective 8b: Cold-water Recreational Fisheries (see Figure 5.1)
Manage cold-water fisheries consistent with Service policy and habitat management objectives to maintain
high-quality semi-primitive recreation opportunities.

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N
Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3
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Within five years of the final decision for the CCP, develop a cold-

water fisheries plan. v v ol
Maintain Lahontan cutthroat trout in Catnip Reservoir.
v v v
Continue stocking sterile rainbow trout in Big Spring Reservoir. J
Replace rainbow trout with Lahontan cutthroat, Alvord cutthroat, or
redband trout in Big Spring Reservoir. v
Replace non-native trout species in Virgin Creek with regionally
indigenous trout fishery. v

Replace current sterile rainbow trout population in Big Spring
Reservoir with Lahontan cutthroat or redband trout; discontinue
stocking and allow to self-sustain (would persist only as long as \
initially stocked fish survive and rainfall is sufficient to maintain
water level in the reservoir).

Rationale: Fishing is a priority, compatible, wildlife-dependent public use on Sheldon Refuge.
Historically, management of cold-water fish on Sheldon Refuge has been conducted by NDOW with
minimal involvement by refuge staff. NDOW has proposed to replace the current Lahontan cutthroat trout
population in Catnip Reservoir (Independence and Pilot Peak strain Lahontan cutthroat trout) with the
Quinn River/Blackrock strain of Lahontan cutthroat trout. The Quinn/River Blackrock strain is a rare
strain that is native to the Quinn River and Blackrock watersheds in northwest Nevada. Currently, there are
only a few remaining populations of this strain existing in approximately five streams located just east of
Sheldon Refuge. The overall population size of this strain is fairly low and thus, ongoing recovery efforts
are complicated. It would be beneficial to have a large, stable population of this strain in the event other
populations are compromised. Once this population of Lahontan cutthroat trout is established, NDOW
would capture juvenile trout and transport them to recovery streams as needed.

Lahontan cutthroat trout in Catnip Reservoir are outside the historical range of Lahontan cutthroat trout and
are managed consistently with a special rule under Section 4(d) of the Endangered Species Act, which
authorizes the taking of these trout in accordance with state law. This enables the public to harvest trout
from Catnip Reservoir under a state fishing license and researchers to collect trout under a state scientific
collection permit.

We propose to conduct periodic restocking in cooperation with NDOW to maintain recreation fishing
opportunities at Big Spring Reservoir and to avoid hybridization by stocking a single species or strain.
However a put-and-take stocking program for Big Spring Reservoir would not be consistent with Service
policies. Sheldon Refuge would continue to consult with NDOW to determine the appropriate cold-water
fishery to retain at Catnip and Big Spring reservoirs.
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T R
Photo 2.14 When water is available, Big Spring Reservoir and Campground are
popular destinations for Nevada anglers.

Objective 8c: Warm-Water Recreational Fisheries
Provide opportunity for high-quality warm-water fishing at Dufurrena Ponds 19 and 20 and McGee Pond
consistent with habitat management objectives.

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N
Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Maintain artificial ponds and facilities to allow for a recreational
warm-water fishing opportunity (see also Objective 3d). v v

Establish a kiosk and/or brochure to educate the public about native
desert fishes and invertebrates, and risks associated with spreading \
exotic species.

Allow system to revert to natural conditions. Provide no active
management and allow ponds to naturally fill with sediment and \
vegetation.
Rationale: Dufurrena Ponds 19 and 20 and McGee Pond are extremely popular with northern Nevada
anglers. These ponds provide opportunities to catch non-native warm-water species such as large-mouth
bass, white crappie, pumpkinseed sunfish, and yellow perch. The fish populations in these ponds are
currently isolated from the Thousand Creek/Virgin Creek system, and do not require regular restocking by
NDOW. These populations can be allowed to remain under Service policy.

Objective 8d: Wildlife Observation and Photography
Within five years of the final decision for the CCP, prepare and implement a visitor services plan that
addresses refuge public uses and facilities, including facilities for wildlife observation and photography.

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N N
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Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3
Publish and periodically update a general information brochure for

Sheldon Refuge. v v v
Develop a site plan for the Virgin Valley and Highway 140 focus

area. v ol
Develop educational brochure to provide self-guided observation

opportunities. v v
Develop at least one interpretive trail with wildlife observation decks

and other opportunities. v

Implement seasonal area closures for sensitive species and habitat

protection. v v
Develop off-refuge wildlife viewing opportunities (e.g., remote web-

based cameras, web postings of Sheldon Refuge wildlife projects). v v

Rationale: Most public use within Sheldon Refuge focuses on hunting, fishing, and rock collecting—
similar to public use of surrounding public lands. Refuge staff have noted that relatively few visitors
understand the mission of the Service or appreciate the differences between the purposes for Sheldon
Refuge and those of surrounding BLM lands. The development of wildlife observation and photography
opportunities and related environmental interpretation would bring visitor attention to these differences and
promote compatible wildlife-dependent recreation opportunities, which are lacking not only within Sheldon
Refuge, but throughout the region as well. The addition of observation decks and trails in specific
locations would enhance the public’s opportunity to see key representative species; however, other visitors
may feel that these physical improvements are not necessary and could potentially take away from the
overall primitive recreational experience. In addition, these improvements have the potential to affect
wildlife behavior and can be detrimental to some species.

Objective 8e: Environmental Education
Within five years of the final decision for the CCP, develop volunteer and partner support to promote an
outdoor education program.

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (\/) N N N

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Use volunteer support and partnerships to develop outdoor education

curriculum and programs to support local youth education v

opportunities.

Seek partnerships with non-profit agencies to provide an

environmental education coordinator. v

Rationale: Environmental education has been an underutilized program at Sheldon Refuge; however, it is
a priority, wildlife-dependent public use under the National Wildlife Refuge System Administration Act, as
amended, and a key mechanism to establish support for Sheldon Refuge. Through on-site programs
demonstrating wildlife needs and requirements, visitors would learn how to practice proper wildlife
viewing etiquette and the importance of our management actions in maintaining wildlife populations. Off-
site education curriculum and programs could build a connection with local and remote schools.
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Objective 8f: Visitor Facilities (see Figure 5.1)

Within five years of the final decision for the CCP, develop a site plan to identify public facilities and
infrastructure that would improve visitor services.

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (V) N N

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Maintain current visitor contact space at Sheldon Refuge Office

(Dufurrena). v

Develop a site plan for the Virgin Valley and Highway 140 focus

area that improves the visitor experience. v v

Relocate and reconstruct Sheldon Refuge visitor contact station from

Dufurrena to Highway 140. Install additional kiosks, trails, and \

interpretive sites if determined to be needed.

Install additional kiosks, trails, and interpretive sites if determined to

be needed. ol

Rationale: The overall interpretive philosophy strategy proposed for the Sheldon Refuge is to maintain the
“untouched” wild nature of Sheldon Refuge and limit signage and interpretation to preserve that character.
At present, overall interpretive use is low, so impact is also presumed to be low. However, there is
opportunity to design an environmental program that fosters recreation/education opportunities for the
public, and long-term understanding of the National Wildlife Refuge System and the importance of

conservation. Currently, the main visitor contact is at the Sheldon Refuge Office (Dufurrena).

Replacement of this facility with a Refuge Headquarters Office and visitor contact station may better serve
refuge visitors and motorists on Highway 140 while providing education and interpretation about the
Sheldon Refuge. Also, a more focused visitor contact presence could mitigate some visitation issues with

additional orientation potentially being performed by volunteers, partners, or other agencies.

Objective 8g: Public Participation and Support

Foster partnerships and develop public participation opportunities.

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (\/) N N N

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Increase recruitment of volunteers and implement additional

volunteer projects. v v v

Develop additional facilities to support resident volunteers and

volunteer projects. v

Promote development of a “coalition of partners” to help meet

Sheldon Refuge conservation goals. v ol
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Develop a volunteer cadre and/or provide additional Sheldon Refuge
staff to facilitate public outreach. v v

Rationale: Sheldon Refuge does not currently have an officially recognized Friends Group but is working
to establish a coalition of partners to include a variety of non-profit organizations. The formation of a
Sheldon Friends Group would benefit Sheldon Refuge through advocacy, volunteerism, contributions to
local economies, and direct links to surrounding communities as well as regional and national associations.
Currently there are limited facilities available, but there may be additional opportunities to provide housing
by improving existing and developing new facilities (e.g., trailer pads, hookups) for camp hosts and other
volunteers. In addition, increased recruitment efforts at schools and universities, and among conservation
groups, as well as general postings on the Sheldon Refuge web site and on www.volunteer.gov, may
generate additional interest.

Objective 8h: Developed Camping (see Figure 5.1)
Provide developed camping opportunities at the Virgin Valley Campground to support wildlife-dependent
public uses.

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (\/) N N N

Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3

Allow open, unstructured camping at Virgin Valley Campground

with limited facilities. \ \

Define and post the Virgin Valley Campground boundary, and

designate and physically define campsites. \

Raise quality standards at Virgin Valley Campground and convert to

a fee campground. \

Develop interpretive signs for the public. J J

Rationale: While camping is not a priority wildlife-dependent public use on Sheldon Refuge, as defined in
the Refuge Improvement Act, it does directly support priority wildlife-dependent uses such as hunting,
fishing, wildlife observation, and photography. Recent increased use of the Virgin Valley Campground is
attributed to visitation at neighboring private opal mines. During peak seasons, overcrowding and user
conflicts are of concern, as well as overflow into areas immediately adjacent to the campground resulting in
further environmental impacts. For example, the riffle beetle, a rare, endemic invertebrate, inhabits the
outfall of the hot springs pool that terminates in McGee Pond several yards away. Additionally, exotic,
non-native species have been introduced by the public into the springs including guppies, bullfrogs (both
adults and tadpoles), and warm-water fish. Service policy provides guidance to protect habitat, cultural
resources, and compatible wildlife related recreation.

As popularity increases, it is essential to effectively manage this area to ensure that the appropriate
information is relayed to visitors and that camping remains a high-quality experience (as defined by
Service policy) for visitors participating in wildlife-dependent recreational uses. Campground
improvements to define and designate campsites would eliminate visitor confusion, reduce impacts to
vegetation and historic resources, and improve law enforcement consistency. Campsite registration and
fees for overnight use would improve the level of maintenance for existing facilities, and enhance visitor
education and outreach through volunteer campground hosts. A campsite fee structure based on length of
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willing to pay the higher fees.

stay is expected to eliminate site competition, but maintain opportunities for long-term use for visitors

Implementation of strategies for public use of historical structures included under Objective 10a would also
provide opportunity for developing overnight public use within the Refuge.

Objective 8i: Semi-primitive and Primitive Campgrounds (see Figure 5.1)
Provide semi-primitive and primitive-vehicle-accessible camping opportunities at designated sites in
support of wildlife-dependent public uses.

cultural resources (see also strategy for Objectives 3a and 3b).

Alternatives Alt 1 Alt 2 Alt3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (V) N N N

Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt3

Continue to provide semi-primitive and primitive camping

opportunities at 12 designated campgrounds. v

Delineate campground boundaries to eliminate sprawl. J

Develop additional amenities at Big Spring and Catnip Reservoir

campgrounds and convert to fee campgrounds. v

Relocate up to nine campgrounds to minimize impacts to sensitive

riparian habitats and cultural resources (see also strategy for \

Objectives 3a and 3b).

Consolidate up to four campgrounds with other existing

campgrounds to reduce impacts to sensitive riparian habitats and V

Rationale: Currently, there are five semi-primitive and seven primitive campgrounds designated on
Sheldon Refuge; however, these campgrounds have no clear boundaries and individual campsites have no
formal delineation. Additionally, refuge camping areas lack natural barriers that limit vehicle traffic,
posing disturbance threats to sensitive riparian areas and cultural sites. Vegetation and cultural resources
are most vulnerable to the impacts of undefined camping. The physical impacts of camping can be
unsightly and are inconsistent with the natural setting desired on Sheldon Refuge.

The majority of scoping comments received were in support of moving campgrounds out of sensitive areas
and providing enhanced facilities at the developed Virgin Valley Campground.

Objective 8j: Primitive Camping
Provide opportunities for permit-only primitive backcountry camping in support of wildlife-dependent
public uses and to maintain primitive character and outstanding opportunities for solitude.

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (V) N N N

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Require Special Use Permits for all overnight use outside designated v \ \

campgrounds.
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Increase public awareness of primitive backcountry camping
opportunities and natural features to minimize pressure on current
developed and semi-primitive campgrounds.

Monitor number of backcountry permits issued and develop more
comprehensive regulations if use exceeds appropriate thresholds for
solitude (which would be established though monitoring of existing
use and visitor surveys).

Rationale: At present, permit-only primitive backcountry camping is considered underutilized, and the
program could be further developed to alleviate pressure on existing developed, semi-primitive, and
primitive campgrounds. This would provide visitors with a sense of solitude and an enhanced appreciation
for the vast landscape. Backcountry camping is consistent with wilderness policy and established WSAs
on Sheldon Refuge, and provides a compatible camping alternative in support of wildlife-dependent public
uses. Overnight backcountry use would be maintained at a low level that does not cause readily apparent
environmental impact and preserves outstanding opportunities for solitude.

Objective 8k: Horseback Riding

Provide horseback riding opportunity in support of wildlife-dependent public uses.
Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (V) N N N

Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt3

Allow horseback riding throughout Sheldon Refuge under current

regulations. v v v

Allow horseback access to the backcountry for overnight use outside

of established campgrounds. v v v

Monitor use by horseback riders and develop more comprehensive

regulations if use increases. ol ol

Rationale: Recreational horseback riding is not considered a wildlife-dependent public use; however, it
does support priority wildlife-dependent uses such as hunting and wildlife observation. Other than travel
on foot, horseback riding is the only form of non-mechanized transportation into Sheldon Refuge’s

wilderness backcountry. Horseback riding on Sheldon Refuge has historically occurred in small numbers,
and estimates of current refuge use from incidental observation are less than 10 horseback groups per year.
The current level of use is believed to have very little impact on refuge habitats. If monitoring as part of
Alternative 2 (preferred) determines that there are impacts related to use of springs, introduction or spread
of noxious weeds, or conflict with other public uses is occurring, Sheldon Refuge would establish
thresholds for impacts from horseback riding and regulate as necessary to maintain a compatible level of
use.

Objective 8l: Rock Collecting

Provide opportunities for rock collecting which are compatible with refuge purposes, goals, and other
public uses.

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N N
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Strategies Applied to Achieve Objective

Alt 1

Alt 2

Alt3

Continue to allow the surface collection and removal of up to seven
pounds of rock per person, per day.

\/

Develop outreach materials to educate the public about appropriate
rocks for collection, acceptable collection methods, and potential
conflicts with other Federal regulations.

Increase law enforcement to maintain fewer than five violations
related to rock collecting per year.

Implement mandatory Special Use Permits if five or more violations
associated with rock collecting are documented in two years of any
five-year period.

\/

refuge outreach efforts accordingly.

Rationale: While not a priority, wildlife-dependent public use, collecting rocks and minerals on Sheldon
Refuge is a pre-existing compatible use that has become popular with some visitors and that Sheldon
Refuge has the authority to authorize. The public can surface-collect up to seven pounds of material per
day, which includes petrified wood, opal, and agate. Refuge brochures currently promote this activity and
a compatibility determination was prepared and last updated in 1999. However, rock collecting can cause
conflict with the Archaeological Resources Protection Act and the National Historic Preservation Act
(NHPA) enforcement because individuals engaged in rock collecting, either knowingly or unknowingly,
may also illegally collect cultural or historic resources (e.g., arrowheads and fossils). While violations
associated with rock collecting are suspected to occur on Sheldon Refuge, it is unknown how many
violations occur or if a sufficient number of violations are inadvertent or unintentional that violations could
effectively be reduced through additional regulation or permit. The preferred alternative proposes an
adaptive management strategy to more accurately document where and why violations occur and adjust

vehicle traffic.

Objective 8m: Vehicle Access

Allow off-highway vehicle (OHV) access in support of wildlife-dependent public uses on roads open to

Sheldon Refuge and limit use to only wildlife-dependent recreation
on roads designated open to public use of vehicles.

Alternatives Alt 1 Alt2 Alt 3
(no (preferred) (natural
action) processes)

Objective as written above applies to alternatives indicated (V) N N N
Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3
Allow OHVs refuge-wide on roads designated open to vehicle traffic.

v v v
Require OHV operators without a certificate of operation under
Nevada Revised Statute 490.080 to register their vehicle(s) with N

Rationale: OHV use is an accepted mode of transportation on roads only open to vehicle traffic in support
of compatible wildlife-dependent public use; recreational use of these vehicles is not. However, current
limitations and restrictions on the use of OHVs on Sheldon Refuge are neither well-communicated nor
enforced. In addition, illegal OHV use within proposed wilderness areas and WSAs is a management
concern as is damage caused to roads and adjacent habitats during wet conditions. Illegal off-road travel to
retrieve game, and access remote areas for recreational use is also a growing concern because of increasing
damage to fragile habitats in the High Desert. Reducing the number of OHV violations and damage to
natural resources is necessary to ensure the use remains compatible with the purposes for Sheldon Refuge
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and the Wilderness Act. For three reasons—the remoteness and rugged terrain of Sheldon Refuge, the
small number of law enforcement officers, and the inability to positively identify individual OHVs for law
enforcement purposes—requiring OHV users obtain Special Use Permits is one of the only practical ways

to both inform the public and effectively enforce existing regulations.

Objective 8n: Transportation Management
Within three to five years of the final decision for the CCP, develop and adopt a transportation
management plan (see also Figures 2.1, 2.2, and 2.3 depicting maps of the three transportation management
alternatives).

Public Access and Transportation: Manage a network of roads, routes, and trails to provide access for
compatible wildlife-dependent public uses consistent with recognized Recreation Opportunity Spectrum
Setting descriptions for Primitive, Semi-Primitive Nonmotorized, Semi-Primitive Motorized, Roaded

Natural, and Rural categories (see Appendix L).

Other Access and Transportation: For roads and routes currently closed or not designated open to
general public use, authorize access and transportation for administrative use necessary to implement
management goals and objectives and for special uses such as mining claims, mill site claims, private
lands, power line rights-of-way, and other non-public uses on a case-by-case basis by Special Use Permit.
Special Use Permits would determine reasonable routes, modes, and frequency for transportation consistent

with applicable laws, regulations, and policies.

Alternatives

Alt1
(no
action)

Alt 2
(preferred)

Alt3

(natural
processes)

Objective as written above applies to alternatives indicated (V)

\/

\/

\/

Strategies Applied to Achieve Objective

Alt 1

Alt 2

Alt3

Develop a brochure with a detailed transportation map and road
policy.

\/

\/

Implement seasonal road closures on routes open to public travel to
reduce soil erosion and wildlife impacts.

Continue to allow public use of all vehicle routes outside the
proposed wilderness areas for wildlife-dependent public uses
(approximately 365 miles; see Figure 2.1).

Designate vehicle routes open to public use that are determined to
have minimal or no impacts to wildlife and wildlife habitat or
impacts that can be minimized through management actions such as
re-routing, placement of culverts, and construction of waterbars, and
that also provide access determined necessary to support wildlife-
dependent public uses (approximately 300 miles, plus an additional
25 miles that are proposed to be re-opened contingent upon
wilderness proposal). Designate other routes necessary to support
Sheldon Refuge operation and administrative needs (see Figure 2.2).

Convert Kinney Camp access route to a pedestrian trail to support
environmental interpretation and wildlife observation (see Figure
2.2).

Designate vehicle routes open to public use that are determined to
have minimal or no impacts to wildlife and wildlife habitat without
additional management action to minimize or reduce impacts and that
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also provide access determined necessary to support wildlife-
dependent public uses (approximately 289 miles, plus an additional
33 miles proposed to be re-opened contingent upon wilderness
proposal). Designate other routes necessary to support refuge
operations and administrative needs (see Figure 2.3).

Identify and place signs indicating roads and routes closed to public
use and the use of mechanized equipment and vehicles. v v

Identify and place signs indicating roads and routes open to public
use and the use of mechanized equipment and vehicles. Inform N
Sheldon Refuge visitors that all unmarked roads and routes are closed
to public entry and use.

Increase signage and develop an auto tour route adjacent to Highway J
140.

Maintain all improved primary access routes (Highways 140, 8A, 34,
34A; Summit Lake/Badger, Bog Hot, and Virgin Valley roads). v

Increase the frequency of maintenance on improved roads.

Maintain only state, county, and other improved roads where
agreements are currently in place (Highways 140, 8A, 34, 34A; V
Summit Lake/Badger and Bog Hot roads).

Rehabilitate and naturalize closed, abandoned, or illegal roads and
routes using methods that require minimal disturbances over the \
shortest distance necessary.

Rationale: Vehicle access is important to support wildlife-dependent public uses on Sheldon Refuge, but a
large number of routes have appeared over time as a result of mineral prospecting, ranching, fire
suppression, and trespass. In addition, there is a need to allow access and transportation along other
existing roads and routes for valid existing rights and uses. Sheldon Refuge is interested in providing for a
variety of visitor experiences and access means, including vehicular, horseback, and pedestrian access. At
present, there are several hundred miles of roads on Sheldon Refuge used by motorized vehicles, many of
which are duplicative (i.e., they lead to the same destination), routed through sensitive ecological or
cultural areas, or were not specifically opened for public uses and consequently have been closed. Within
the Virgin Valley area alone, more than 120 miles of routes have been established through prospecting and
mining. These routes are located in highly erodible soils, often cross seasonal drainages at unsuitable
locations or without adequate construction, and provide little or no access necessary for wildlife-dependent
public uses. Consequently, authorizing use of these routes on a case-by-case basis through a Special Use
Permit may be appropriate, but there is no need to designate these routes open for general public use. Road
status (open, closed, or administrative) should be based on a combination of administrative needs
(including fire protection); habitat, wildlife, and wilderness concerns; cultural and historical resource
protection; safety considerations; current public use program and anticipated changes; and maintenance
capability. Roads open to vehicular traffic should be classified by vehicle capability, seasonal conditions,
and long-term maintenance standards and needs.

A comprehensive evaluation of the road network was completed for the entire network of roads and
motorized routes throughout Sheldon Refuge. Each route was evaluated using three sets of criteria:

1) Public Use criteria included associated wildlife-dependent uses; access to specific destinations; the
presence of alternate routes in close proximity or to the same destination; conflicts with other uses;
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law enforcement difficulties and issues associated with vehicle access; natural appearance and
revegetation of the route; and hazards to public safety from current route condition.

2) Resource Impact criteria received more weight in the evaluation than did Public Use criteria and
included erosion and other soil impacts; damage to riparian habitats and other rare, unique or
sensitive habitats (see Goal 4); disruption, disturbance, or harassment of wildlife; and impacts or
disturbance to known sites of cultural, historic, or religious importance. The evaluation included
impacts from use of the route itself and from activities associated with use of the route.

3) Access and Transportation criteria included function of the route as a collector for other routes; as a
route connecting to other existing roads outside the refuge; and as a route providing access to
trailheads or key points of access to non-motorized portions of the refuge.

The final determination for vehicle routes proposed under Alternative 2 (preferred alternative) included
only those routes that had no net adverse impact or only slightly net adverse impacts that could be
acceptably reduced through intensive management actions such as route realignment; culverts, waterbars,
or other water control structures; or seasonal closure. Routes included under Alternative 3 included only
those routes that had no net adverse impact or only a slightly net adverse impact that could be acceptably
reduced through minimal management action and activity (e.g., seasonal closure).

Photo 2.15 The majority of vehicle routes within Sheldon Refuge are primitive and
not suitable for two-wheel drive (Photo Aaron Collins).

Objective 80: Commercial Outfitting and Guiding

Within one year of the final decision for the CCP, develop and implement a Commercial Hunting Outfitter
and Guide Operations Plan.
Alternatives Alt 1 Alt2 Alt3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N N
Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt3
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Review qualifications and issue five-year Special Use Permits for up
to 10 commercial operators to guide and outfit hunters. v v v

Rationale: Commercial hunting guides often provide opportunities for hunters who would not be able to
participate otherwise, and these guides increase the probability that less experienced hunters can enjoy a
safe and successful opportunity which might be available only once in their lifetime. Sheldon Refuge
encourages family oriented sport hunting consistent with promoting positive hunting values and hunter
ethics. The hunting program at Sheldon Refuge emphasizes quality hunting experiences, which includes
less crowding, less competition, fewer conflicts between hunters, relatively undisturbed wildlife, greater
hunter safety, and less interference from or dependence on mechanized aspects of the sport. Commercial
guiding activities authorized on refuge lands would contribute to these principles under established Special
Use Permit conditions. Through a wilderness MRA, Sheldon Refuge has determined no more than 10
commercial guide operations would be needed to provide necessary services to the public. Due to the large
proportion of lands currently proposed for wilderness designation, the maximum number of 10 permits
would apply to the entire Sheldon Refuge. Guides would compete for five-year Special Use Permits
through a prospectus system based upon determination of which submitted proposals best meet criteria
established by the Service and Sheldon Refuge, and which provide the best quality services to the public.
Permits for guides in good standing could be renewed for one additional five-year period without
competition.

Objective 8p: Administrative Facilities
Within five years of the final decision for the CCP, develop and implement a facilities plan to identify

buildings and structures necessary to support refuge operations and enhance visitor services.

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (V) N N N

Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3

Maintain current Sheldon Refuge Office and shop complex at

Dufurrena. v v

Conduct energy audit implement recommendations to reduce energy

costs. v v

Relocate Sheldon Refuge administrative offices to Highway 140. N

Construct additional quarters and facilities to support increased
staffing and volunteers necessary to implement the CCP. v

Rationale: To fully implement the CCP, additional facilities would be necessary to accommodate more
volunteers and increased staffing. The current administrative offices for the Sheldon Refuge are located in
a small mobile home trailer and are barely adequate for year-round operations. Maintaining the existing
facilities would require remodeling and is expected to become increasingly more expensive due to the type
and age of the trailer. The most efficient and cost-effective option to meet all needs is to construct a new
facility along Highway 140 to accommodate both administrative and public use needs.
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the necessary office space.

Photo 2.16 The Sheldon Refuge Office cannot accommodate the visiting public and

2.2.9 Goal 9. Protect and manage Sheldon National Wildlife Refuge
Wilderness Study Areas to maintain wilderness character and values.

Objective 9a: Wilderness Study Areas
Manage WSAS to protect wilderness character.

Alternatives

Alt1
(no
action)

Alt 2
(preferred)

Alt3

(natural
processes)

Objective as written above applies to alternatives indicated ()

\/

\/

\/

Strategies Applied to Achieve Objective

Alt 1

Alt2

Alt3

Manage approximately 341,500 acres identified as WSAs and/or
proposed wilderness area for naturalness, wildness, and opportunities
for solitude or primitive and unconfined recreation.

Manage approximately 424,360 acres identified as WSAs and/or
proposed wilderness area’ for naturalness, wildness, and
opportunities for solitude or primitive and unconfined recreation.

Manage approximately 384,325 acres identified as WSAs and/or
proposed wilderness area for naturalness, wildness, and opportunities
for solitude or primitive and unconfined recreation.

Continue to use motorized equipment and vehicles on previously
established routes to conduct prescribed fire and selective thinning of
juniper consistent with the 2001 MRA.

> Acreage figures that include proposed wilderness areas differ slightly from the 1974 proposal due to more precise

mapping techniques used for calculations in the Sheldon Refuge CCP/EIS.
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Determine the minimum administrative action necessary within the
proposed wilderness areas and WSAs through the CCP/EIS \ \ V
alternatives and impact analysis.

Consistent with Refuge System policy for management of proposed
wilderness areas, determine the minimum tool necessary to
implement actions within each alternative, which could include
activities otherwise prohibited by Section 4c of the Wilderness Act
and Manual Section 610 FW 1.6. Actions to be analyzed include N N
gathering of horses and burros; inventory, monitoring, and study of
large mammals; removal of abandoned commercial livestock
developments; restoration and rehabilitation of springs and playas;
thinning and removal of expanding juniper; maintenance of guzzlers;
and weed control (see Appendix G).

Rationale: As part of the wilderness review, the Service determined that 388,772 acres on Sheldon Refuge
satisfy the minimum criteria for wilderness and merit further evaluation as WSAs. These WSAs were
further evaluated to determine their suitability for wilderness designation as part of the CCP/EIS. The
remaining 50,405 acres were not found to meet the minimum criteria but were previously proposed for
wilderness designation. Service policy (see 610 FW 4) also directs that WSAs are to be managed so as to
not adversely affect wilderness character until completion of the wilderness review and, if appropriate,
action by Congress. In addition, those areas proposed in 1974 for designation as wilderness will continue
to be managed as wilderness until further action by the President and/or Congress. If and when the
President proposes to Congress that the WSAs recommended by the Service be designated as wilderness,
those proposed wilderness areas will be managed as wilderness in accordance with Service Policy 610 FW
1. Current Service policy for the management of proposed WSAs was completed after the 2001 MRA for
juniper treatment within Sheldon Refuge. To ensure consistency with current policy, a minimum
requirement decision and analysis including an MRA needs to be completed for management activities
planned within these areas.

Objective 9b: Wilderness Recommendations
Identify and recommend areas suitable for wilderness designation.

Alternatives Alt 1 Alt 2 Alt3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (V) N N N

Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3

Recommend 341,500 acres previously proposed for wilderness

designation (see Figure 2.4). v

Recommend approximately 341,495 acres for wilderness designation

which best coincide with habitat management objectives and existing N

public uses (includes approximately 266,903 acres currently

proposed, see Figure 2.5).

Recommend approximately 236,791 acres for wilderness designation

which represent the most pristine areas within Sheldon Refuge N

(includes approximately 193,966 acres currently proposed, see Figure

2.6).

Rationale: Consistent with the Wilderness Stewardship Policy (610 FW 1), Sheldon Refuge conducted a
wilderness inventory and study in association with development of this CCP. Based upon this inventory
and study, Sheldon Refuge proposes 341,495 acres be recommended for wilderness designation. This
recommendation is included as Appendix F and is the preferred alternative for this CCP.
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The Big Mountain, Sage Hen Hills, Gooch Table, Fish Creek Mountain, Rye Creek, Round Mountain,
Catnip Mountain, Big Spring Table, Railroad Point, Alkali Peak, Hell Creek, Guano Creek, Massacre Rim
Contiguous, Sheldon Contiguous Inholdings, Fish Creek Table-Little Catnip, Bateman, and Tenmile WSAs
have been determined to be suitable for wilderness designation. These recommendations are preliminary
administrative determinations that will receive further review and possible modification by the director of
the USFWS, the Secretary of the Interior, and/or the president of the United States. Congress has reserved
the authority to make final decisions on wilderness designation.

2.2.10 Goal 10. Protect and manage the prehistoric, historic, and
paleontological resources of Sheldon Refuge to ensure present and future
generations recognize the significance of the area’s past.

Objective 10a: Historic Structures (see Figure 5.1)

Within 10 to 15 years of the final decision for the CCP, complete an inventory of historic structures and
determine appropriate level of protection and preservation.
Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N N
Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3
Maintain necessary law enforcement measures.
v v y
Develop a Cultural Resources Management Plan.
v v v
Record all historic structures as Sheldon Refuge facilities for the
purposes of asset and property management, evaluating historic \ V
priority, and maintaining Federal compliance.
Continue minimal inventory, protection, and rehabilitation as current
staff time and funding allow. v
Inventory and protect all sites through the use of partnerships,
rehabilitate two to three of the most important structures, interpret N
one site (e.g., Kinney Camp or Virgin Valley Ranch), and collect an
oral history.
Collect new information on historic resources. J
Make some structures (i.e., Little Sheldon Civilian Conservation
Corps Overlook Cabin or Badger Mountain Work Cabin) available N
for overnight rental, improve other structures for Sheldon Refuge use,
and collect an oral history.
Let sites deteriorate and revert to natural conditions. J
Rationale: Most historic structures within Sheldon Refuge are associated with late nineteenth and early
twentieth century homesteading and ranching, or the Civilian Conservation Corps (CCC) activities between
1935 and 1941 (see Table 5.1). Historic structures (with the exception of historic buildings at the Alkali
Ranch) have had initial basic evaluations and surveys, but detailed inventories and collection of historic
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data have not been completed. These sites contain wood, stone, or concrete buildings and structures, as
well as buried historic artifact deposits. The effects of weather and vandalism on them are increasingly
evident with the passage of time. Visitors value these sites and often visit them. The highest priority
structures would be rehabilitated.

An untapped and important resource, which needs to be utilized as soon as possible, is the oral history,
which can record information from long-time residents of the area and descendants of original settlers.
With the continued passage of time, this rich history is forgotten or lost.

Both the Kinney Camp and Virgin Valley Ranch sites provide the best opportunities for interpretation.
Both are relatively accessible to the public and could easily be incorporated into the proposed auto tour
route. The Virgin Valley Ranch is near wet meadow and riparian habitats and provides waterfowl and
other wildlife viewing opportunities. Kinney Camp has several historic buildings and unique corral
construction, with more opportunities for solitude and less evidence of modern developments, which help
to recreate the historic setting for interpretation.

=n 5 5 1l
Photo 2.18 The Overlook Cabln at the west entrance to Sheldon Refuge is
representative of work done by the Civilian Conservation Corps.

Objective 10b: Interpreta of Prehistoric Cultural Resources
Use partnerships to opportunistically inventory, evaluate, stabilize, and interpret prehistoric cultural
resources.

Alternatives Alt 1 Alt 2 Alt3
(no (preferred) (natural
action) processes)
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Objective as written above applies to alternatives indicated (V) N N N

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Conduct inventory, evaluation, and protection for Federal compliance
at active refuge management sites. v ol ol

Develop and conduct a systematic inventory, evaluation, and
protection plan for approximately 10% of Sheldon Refuge. v

Interpret and educate the public on prehistoric resources,
emphasizing first peoples, prehistoric land, and resource use. v

Establish inventory and research program with universities and/or
scientific organizations. v v

Exchange information and coordinate planning with Tribes, historical
institutions, and other preservation partners for research, V \/
interpretation, and protection of cultural resources.

Rationale: Sheldon Refuge is rich with prehistoric cultural sites. They include rock art, lithic scatters,
material quarries, resource utilization sites, and village sites. The two largest threats to archacological sites
at Sheldon Refuge are feral horses and disturbance associated with public use. Looting of archaeological
and historic sites has been a serious problem for decades on Sheldon Refuge.

To address these challenges the first need is to inventory and research a sample of the archaeological sites
of Sheldon Refuge, particularly at places that sustain high use by the public or feral horses. Once the
information potential and specific management needs of the resources have been identified, an
implementation plan can be prepared to recover scientific data, stabilize erosion, protect cultural
information, and interpret cultural resources for the public. Due to current staffing levels and higher
priorities for any additional future staffing and programs, accomplishment of the strategies identified for
this objective would be primarily through partnerships and agreements with other agencies and
organizations.

Photo 2.19 Petroglyphs scattered throughout Sheldon Refuge remind visitors of the
region’s earliest inhabitants.
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Objective 10c: Paleontological Resources

Use partnerships to opportunistically inventory, evaluate, protect, and research paleontological resources.

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N N
Strategies Applied to Achieve Objective Alt 1 Alt 2 Alt 3

Provide protection measures to ensure that important paleontological
resources are not adversely impacted. v v v

Establish inventory and research program with universities or
scientific organizations to identify, map, and research paleontological \
resources.

Inventory and assess paleontological collections.

\/

Rationale: Preliminary studies carried out in the 1980s identified rich and diverse paleontological
resources on Sheldon Refuge, primarily in the lacustrine deposits of Virgin Valley and the Thousand Creek
basin. Limited excavation and collection of specimens by several universities occurred during this time.
There was also a large expedition in the early 1900s. Since then little information has been gathered to
identify and research the extent and importance of these resources.

Objective 10d: Partnerships

Develop partnerships opportunistically to help document and record cultural resources.

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N N
Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3
Establish inventory and research program with university or scientific
programs. v v v
Work with local historical societies to research historic records and
capture oral histories. v v
Inventory and assess cultural resource collections.
v v
Initiate projects similar to Passport in Time projects conducted on
National Forests. v

Rationale: Limited funding of the cultural resources program on Sheldon Refuge has, at present, mainly
kept the program at a very basic level of site identification and compliance with Section 106 of the NHPA
during active Refuge management projects. Only a small portion of Sheldon Refuge has been inventoried
extensively and had sites recorded appropriately. Future increases in funding at Sheldon Refuge would be
directed toward projects more directly related to the conservation of fish, wildlife, plants and their habitats.
Therefore, accomplishment of objectives for the protection and management of historic, prehistoric, and
paleontological resources could realistically be accomplished through continued development of
partnerships.
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Objective 10e: Tribal Coordination and Consultation
Coordinate and consult with Tribes on natural and cultural resource protection.

Alternatives Alt 1 Alt 2 Alt 3
(no (preferred) (natural
action) processes)
Objective as written above applies to alternatives indicated (V) N N N
Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3
Annually coordinate with staffs of Tribes.
v v y
Share cultural resource information between Tribes and Sheldon
Refuge. v v v
Establish Native American Graves Protection and Repatriation Act
protocol and develop Memorandum of Understanding for handling \ V \/
inadvertent discoveries.
Coordinate with tribal cultural resource programs to identify and plan
for management of significant sites. v

objects, and sacred objects need to be addressed.

Rationale: Although Sheldon Refuge has had direct consultation and meetings with the Northern Paiute
Tribe in the past, it is important that communication and consultation become more regular and systematic
on issues of shared interest. In partnership with local Tribes (e.g., Summit-Lake Paiute, Fort McDermott,
Fort Bidwell, Burns-Paiute, and Cedarville Rancheria), Native American Graves Protection and
Repatriation Act protocol and procedures for handling inadvertent discoveries of human remains, burial

2.2.11Goal 11. Reduce illegal and unauthorized activities on Sheldon Refuge.

Objective 11a: Law Enforcement

Within five years of the final decision for the CCP, develop a Law Enforcement Plan.

Alternatives Alt1 Alt 2 Alt 3
(no (preferred) (natural

action) processes)

Objective as written above applies to alternatives indicated (V) N N N

Strategies Applied to Achieve Objective Alt1 Alt 2 Alt 3

Work with partners to develop educations materials to avoid illegal

activities. v v v

Provide adequate patrolling, and enforcement of regulations to

eliminate unauthorized use of areas closed to public use of vehicles. v

Increase both law enforcement patrols and regular staff presence to

reduce unauthorized or illegal activities. v v

Provide training for staff to recognize and deal effectively with

specialized violations. v

Rationale: Illegal and unauthorized uses that occur on Sheldon Refuge presently include illegal OHV use,
camping outside of designated areas, poaching, archaeological theft, vandalism, and theft of refuge signs.
Illegal uses persist partly because of the lack of public knowledge and support, as well as limited law
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enforcement capability. Currently the Sheldon Refuge Manager also serves as a law enforcement officer,
and one full-time officer is assigned to both Sheldon and Hart Mountain refuges. Due to the vast area to
patrol, additional law enforcement is necessary for adequate coverage.
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Chapter 3. Physical Environment

3.1 Geographic and Ecosystem Setting

3.1.1 Great Basin Ecosystem

The Great Basin Ecosystem is defined by sagebrush-steppe, salt desert shrub, and pinyon-juniper
woodland habitats and the various other fish and wildlife species which live within those habitats.
This ecosystem encompasses a portion of the Columbia Basin Plateau in eastern Oregon and
southern Idaho as well as the Great Basin Region extending from the Sierra Nevada Mountains in
eastern California, across most of Nevada north of the Mojave Desert, to the Rocky Mountains in
western Utah. The Great Basin Ecosystem, comprising three ecoregions—the Columbia Plateau,
Great Basin, and Wyoming Basins—supports the majority of sagebrush in North America (Suring et
al. 2005a).

The majority of Sheldon Refuge falls within the Great Basin, and secondly, Columbia Plateau
ecoregions. Sheldon Refuge is dominated by expansive communities of sagebrush steppe.
Approximately 111 million acres of the northern intermountain region in the United States are
classified as true sagebrush steppe, which predominantly consists of a sagebrush shrub component
with an understory of native bunchgrasses and forbs (West 1999). The sagebrush-steppe ecosystem
now constitutes one of North America’s most imperiled and neglected ecosystems (Dobkin and
Sauder 2004; Mac et al. 1998; Noss and Peters 1995).

3.2 Climate

Variability is a natural part of the climate system and has occurred throughout the earth’s history
driven by complex interactions among the earth’s solar orbit, atmospheric CO, concentrations,
continental ice sheets, ocean circulation, and other factors (see summary by Inkley et al. 2004).
However, it is widely accepted by the scientific community that the earth is now undergoing a period
of rapid climate change at a rate that has the potential to result in abrupt changes in ecosystems and
mass species extinctions (Inkley et al. 2004; USFWS 2008b). Increasing surface and water
temperatures; rising sea-level; melting sea ice and glaciers; changing precipitation patterns; growing
frequency and severity of storms; and increasing ocean acidification are among the many climate-
driving changes observed to date (USFWS 2008b). In addition, climate change may magnify the
influences of other threats to ecosystem conservation on national wildlife refuges, including habitat
loss and fragmentation, changes in water quality and quantity, and increased transportation corridors
(Scott et al. In Review). As summarized by Scott et al. (In Review), the current threats to the
National Wildlife Refuge System potentially exacerbated by climate change include invasive non-
native species, plant and animal disease, urbanization and increased economic pressure, altered
hydrological regimes, sea level rise, extreme weather events, and regime shift (entire ecological
communities transformed from historical conditions, either latitudinal or altitudinal).

Specific to the Great Basin, documented climate changes have occurred during the past 100 years,
including 1) region-wide warming; 2) increase in precipitation; 3) decline in snow pack; and 4)
earlier spring arrival (Chambers 2008). Region-wide warming, while widespread, has varied across
the region (Wagner 2003). Minimum temperatures have increased more than maximum
temperatures, and the variability in inter-annual temperatures has declined. As a result, the
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probability of very warm years has increased and very cold years declined (Chambers 2008). Since
the 1950s, annual precipitation across the Great Basin has increased 6%-16%. Variability between
years has also increased, with a heightened probability of extreme high-precipitation years
(Chambers 2008). Trends in the April 1st snow pack have been declining at most monitoring sites in
the Great Basin. Elevation and mean winter temperature have a strong effect on snow pack, with the
warmest sites exhibiting the largest losses (Chambers 2008). Finally, the timing of spring snowmelt-
driven streamflow is now approximately 10 to 15 days earlier than in the mid-1900s, including an
increase in variability between years in spring flow (Baldwin et al. 2003; Stewart et al. 2004).

Although future climate is impossible to accurately predict, the comparison of various climate
models and extensive analysis has led to some generally accepted predictions for the next 100 years
(see discussion by Inkley et al. 2004). The degree of future climate change will depend on the
increase of CO2 by 2100 and will vary in the Great Basin due to large differences in topography
(Chambers 2008). Warming is projected to increase between 2 and 5°C (3.6 to 9°F) over the next
century for Western ranges (Cubashi et al. 2001). There is greater variability among models for
projected precipitation changes (Inkley et al. 2004), and average projected changes across the West
are near zero (Cubashi et al. 2001). However, losses in snow pack are likely to continue and even
accelerate (Mote et al. 2005). Most watersheds in the Great Basin exhibit high natural variability in
unregulated streamflow (Hurd et al. 1999), and this variability may increase (Chambers 2008).
Climate trends that lead to changes in hydrology will have a large effect on wetlands and other
shallow water bodies (Scott et al. In Review). One scenario for western stream flows are changes in
the current seasonal proportionality of flows: increased winter flow; reduced and earlier spring peaks;
and reduced summer and fall flows (Chambers 2008). Water resources in these arid regions are
already in high demand and changes or decreases in water availability will exacerbate competition
for water between wildlife, urban centers, agriculture (Hurd et al. 1999), and livestock. Plant
invaders, including annual grasses (e.g., cheatgrass), perennial forbs, and woody species may be
advantaged by higher levels of CO2. In addition, grazing by cattle on refuges in arid regions may
exacerbate the effects of drought stress and aid in the spread of exotic species (Scott et al. In
Review); grazing by feral horses and burros is likely to have similar impacts. Some suggest that
grazing may also interact with climate-driven vegetation changes to further alter plant communities
and wildlife habitat in these areas (Donahue 1999).

Naturally occurring climate cycles impact the life cycles and demographics of both individual
wildlife species and certain relationships among species (see Kim et al. 2008). Potentially more
important for ecosystems and wildlife than projected climate change are changes in variability and
extremes (Inkley et al. 2004). Models predict more hot extremes and fewer cold extremes; reduced
day and night temperature differences as nighttime temperatures raise more than daytime
temperatures; decreased relative humidity; and increased heat indices (Brown et al. 2004; Inkley et
al. 2004). These factors will likely extend fire seasons, with more fires occurring earlier and later
than is currently typical, thereby increasing the total area burned in some regions (McKenzie et al.
2004). If climate change increases the variability and length of time for extreme fire weather, larger
and more severe fires could be expected (Chambers 2008). The effect of unusually wet years on fuel
accumulation will be especially important in dry, sparsely vegetated areas such as desert grass and
shrublands (Kipfmueller and Swetnam 2000). In more arid portions of the Great Basin, the
frequency and extent of fire is likely to be higher in years with better growing conditions (high fall,
winter, and spring precipitation) and as a result of fuel accumulation the previous growing season
(Westerling et al. 2006). Progressive invasion by cheatgrass, expansion of pinyon-juniper species,
and increases in tree density are likely to result in increases in fire frequency and severity (Link et al.
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2006; Miller et al. In Press). Infectious diseases and insect outbreaks could also increase under
several different warming scenarios (Logan 2006), placing other species at risk.

As temperature and rainfall patterns change, some species will likely benefit and others may not
(Inkley et al. 2004). For example, inhabitants of high elevation zones may experience shrinking
habitats and local extinctions may occur among mammalian, avian, and butterfly species (Murphy
and Weiss 1992); amphibians and reptiles in these areas may be at particular risk (see Inkley et al.
2004). Localized species which are limited in their distribution and do not migrate will also likely be
some of the most highly impacted. For a sampling of species-specific examples see Epps et al.
(2004), Beever et al. (2008), Kim et al. (2008), and Zakharov and Hellmann (2008). Of particular
interest for Sheldon Refuge, simulations indicate that the potential range of big sagebrush (Artemisia
tridentata), a dominant and vital species in the area, may shift northward in response to increases in
the mean temperature of the coldest month accompanied by a significant contraction of its current
range (Shafer et al. 2001). Others predict that the most shrubland losses in the United States will
occur in the Great Basin, where the potential for increased precipitation will lead to the replacement
of shrubs by savannas; savannas have been simulated to increase by more than 50% under several
warm scenarios (Bachelet et al. 2001).

Overall, range shifts in plants are likely to depend upon factors including soil types, migratory
pathways, seed dispersal mechanisms, and pollinator availability. Shifts by wildlife are likely
dependent upon availability of migration corridors, suitable habitats, and concurrent movement of
forage and prey. Further complicating these potential shifts will be other landscape changes such as
roads, urban development, and habitat fragmentation, all of which can present significant barriers to
species range shifts (Inkley et al. 2004).

3.3 Hydrology

3.3.1 Water Resources

Water resources within Sheldon Refuge are typical of the closed watersheds in the Great Basin—
with no outlet to an ocean. Streams, ponds, and playas within these watersheds are intermittent and
typically dry during the summer months. There are also numerous wetlands and springs within
Sheldon Refuge. These water resources support wetland communities that make up a small fraction
of the land area of Sheldon Refuge. Despite the small size they are crucial oasis for the majority of
wildlife on Sheldon Refuge. Numerous artificial water resources have been created throughout
Sheldon Refuge in the form of reservoirs, stock ponds, guzzlers, and pit reservoirs

Sheldon Refuge water supply is dependent on the accumulation of snow during the winter months.
The size of the winter snowpack, and its persistence into the early summer, determines how much
water will accumulate in playas and reservoirs and how much will flow through the creeks.

3.3.1.1 Streams/Creeks

In general streams at Sheldon Refuge are small, often less than 5 feet wide. Year-round flow is not
common except in reaches near springs or areas where the water table is close to the ground surface.
Badger Creek is the only stream system within Sheldon Refuge for which hydrologic data have been
collected (USGS 2010a). These data were collected by the U.S. Geological Survey (USGS) between
1963 and 1973 and are probably characteristic of most streams within Sheldon Refuge. As shown in
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Figure 3.1.A, surface water has been relatively common during snowmelt runoff, between March and
June, but typically dry for the remainder of the year. Nearly 75% of the days for which flows in
Badger Creek were above 0 cubic feet per second (cfs) occurred between March and June (Figure
3.1.B). Stream gage data collected at Mahogany Creek (USGS 2010b; Figure 3.2A), located just
south of Sheldon Refuge, show a similar pattern for the percentage of days where stream flow
exceeded 0 cfs with about 65% of all runoff occurring between March and July during snowmelt
runoff (Figure 3.2.B).
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Figure 3.1 A) Mean daily discharge at USGS gaging station on Badger Creek 1963-1973. B)

Percentage of days in the Badger Creek gage record where flow exceeded 0 cfs, organized by
month.
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Figure 3.2 A) Mean daily discharge at Mahogany Creek USGS gaging station 1987 to present.
B) Percentage of days in the Mahogany Creek gage record where flow exceeds 2 cfs, organized
by month.

The Virgin Creek/Thousand Creek watershed is the largest stream system within Sheldon Refuge
(Photo 3.1). Virgin Creek flows year-round along most of its length and supports extensive wet
meadow and riparian habitat in the Virgin Valley. Although many other creeks on Sheldon may flow
continuously during the snowmelt period, year-round flow is only found in the vicinity of springs or
in areas where the water table is close to the ground surface.

3.3.1.2 Springs/Seeps

A spring “is a place where ground water flows from rock or soil onto the ground surface” (Wilson
and Moore 1998). There have been 130 springs identified on Sheldon Refuge concentrated in the
western and southern portions of Sheldon Refuge (Collins 2009). These springs are important
because they are often the only year-round water source for streams and wetlands. A spring’s aquifer
is analogous to a stream’s watershed. With Sheldon Refuge it is believed the aquifers for springs
above 6,000 feet in elevation have different water sources than those at lower elevations.

More than 50% of springs within Sheldon Refuge are above 6,000 feet in elevation (Figure 3.3). The
aquifers for these springs are very likely localized, relatively small, and receive most of their flow
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Photo 3.1 Nearly the entire Virgin Creek watershed is within Sheldon Refuge.

Sheldon Springs by Elevation
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Figure 3.3 Percentage of springs found in different elevation zones on Sheldon National
Wildlife Refuge.

from annual snowmelt. These characteristics cause flow to be highly variable throughout the year as
snowmelt water travels only a relatively short distance before being forced onto the ground surface—
leaving little flow at the spring later in the year. This dependence on snowmelt and annual
precipitation makes these higher elevation springs much more susceptible to changes in climate and
local weather patterns.
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For springs at lower elevations, aquifers are generally much larger, collect larger amounts of water,
and have much more consistent flow throughout the year as water gradually percolates through a
permeable rock such as fractured basalt and travels longer distances before eventually being forced
onto the ground surface by an impermeable rock such as the volcanic tuff layers commonly found
within Sheldon Refuge (Photo 3.2). The distribution of springs on Sheldon Refuge suggests this
scenario is plausible. Nearly 78% of the mapped springs are found between 5,700 and 6,700 feet,
which is comparable to the elevation where most tuff deposits are exposed (USGS 1984).

Photo 3.2 Lower elevation springs like the one shown are commonly found at the
bottom of draws and small canyons.

3.3.1.3 Water Improvements

Early pioneers in the Sheldon area quickly recognized that successful agriculture required irrigation
during the summer months. These settlers built most of the region’s large reservoirs to help ensure
water was available through July, August, and September. By the time Sheldon Refuge was
established, the biggest reservoirs (Catnip, Big Spring, and Swan Lake) were already built. Early
management activities on Sheldon Refuge focused on additional development of water resources to
increase year-round water for wildlife. Ponds were dug in seeps, spring flow diverted to watering
troughs, and stock ponds built. Although these activities have been common since the 1930s there is
debate about how effective these activities are for wildlife (Broyles 1995).

There have been 183 water improvements identified on Sheldon Refuge (Figure 3.4). These
improvements include reservoirs, stock ponds, pit reservoirs, gabions, diversion canals, and water
control structures. Figure 3.4 also includes digitized boundaries of lakes, ponds, and reservoirs.
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Sheldon NAR:
Water Improvements Mapped by Sheldon and WRB Staff

Reservoirs

Reservoirs on Sheldon Refuge support fishery resources as well as habitat for waterfowl and wildlife.
The largest are presented in Table 3.1.

Table 3.1 Twelve Largest Reservoirs on Sheldon Refuge

Name Acres Name Acres
Swan Lake* 643 Big Spring* 249
Rye Patch* 109 Alkali 85
Catnip* 73 Racetrack* 31
Bog Hot 22 Dufurrena 21* 21
Dufurrena 20* 15 Dufurrena 13* 14
Dufurrena 19* Rock Springs Table*

Acreages were derived from data in the USGS National Hydrography Dataset. Bog Hot is located on a
private inholding and Dufurrena 13 is being re-configured. Reservoirs marked with an asterisk are

inventory dams according to USFWS Dam Safety.

Catnip Reservoir, Big Spring Reservoir, and the Dufurrena Ponds typically hold water year-round.
The remaining reservoirs fill seasonally or may only have water in them during multi-year wet
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periods. The USFWS Dam Safety program has identified 10 inventory dams on Sheldon Refuge.
Inventory dams are higher than 6 feet and store more than 20 acre-feet of water (see Table 3.1).

Fifty-two of the water improvements in Figure 3.4 have been identified as dams impounding water.
Most of these are in fact small check dams or dikes less than 10 feet high built using soil and rock
from upslope to create what is commonly referred to as a stock pond.

Stock ponds

Stock ponds are typically earthen dams built across ephemeral drainages or depressions. These small
reservoirs are intended to capture snowmelt runoff and create a watering place that will persist into
summer. Ponds form behind these check dams in the spring and early summer but will usually be
dry by mid-summer. Seventy water improvements in Figure 3.4 are identified as stock ponds.

Guzzlers

Guzzlers are water improvements built to provide an additional water source for wildlife where none
existed before. These contraptions collect precipitation and divert it into a water storage tank. Water
in the tank is fed into a small drinking trough that wildlife can access. There are 18 guzzlers
identified on Sheldon Refuge. Of these, 12 are designed for chukar and six are designed for bighorn
sheep. Most of these are built and maintained by NDOW.

Playas/pit reservoirs

Playas are natural depressions where water collects in the spring and early summer. Water is
typically less than 6 inches deep and present during snowmelt runoff or after larger rain events.
These features are usually dry each summer and may not have water in them for several years. Early
settlers and refuge staff developed many playas by excavating large pits in them (Photo 3.3). These
pits hold water longer in the summer and at greater depths than undisturbed playas. Twenty-two
water improvements shown in Figure 3.4 are pit reservoirs in playas. Although there are other playas
on Sheldon Refuge they have not been identified as having pit reservoirs in them.

Photo 3.3 Excavated catchments or dugouts like the one shown were constructed in
the middle of playas to concentrate water for livestock use (Photo Aaron Collins).
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3.3.1.4 Wetland Resources
Wetlands at Sheldon occur wherever there is permanent water.
Wet meadows

Wet meadows are found in the valleys adjacent to the larger streams on Sheldon Refuge. They are
typically associated with streams and springs that flow year-round, such as Virgin and Thousand
creeks. Small wet meadow communities (<3 acres in size) are found in the vicinity of high elevation
springs and seeps.

Wet meadows are defined as areas that may flood with surface water for portions of the year and the
water table is within 10 feet of the ground surface, year-round. The vegetation community is
dominated by wetland plant species such as sedges and rushes. Ranchers historically grazed cattle in
these areas and today overuse by feral horses and burros is damaging many of these meadows.
Meadows with extensive grazing suffer from soil compaction, vegetation removal, and headcutting.
Headcuts occur where surface water runoff initiates sudden downward soil erosion. Once this type
of erosion becomes established an incised drainage channel forms, lowering the water table and
drying the adjacent meadow habitat.

Riparian communities

Riparian habitat is an important resource for wildlife on Sheldon Refuge. These communities are
associated with year-round water in creeks and some of the larger springs. Vegetation is dominated
by willows and stands of aspen or cottonwood.

Like any habitat near a permanent water supply many of Sheldon Refuge’s riparian communities
were grazed when cattle were allowed on Sheldon Refuge. Today, feral horses and burros continue
to impact these areas by removing vegetation and compacting soil (USFWS 2007a). Beaver
introduced into the Virgin Creek watershed in the 1950s led to destruction of some of the aspen
forests there. Today, beaver dams in the Virgin Creek drainage have helped create thick stands of
willows.

Open water marsh

Marshes are usually associated with human-made impoundments. The Dufurrena Ponds and the IXL
wetland impoundments are examples of this habitat type. Cattail and bulrush (tule) are the dominant
wetland vegetation although willows can become established in these areas too. Virtually all of these
communities are associated with human-made or beaver-built impoundments.

3.3.1.5 Groundwater Resources

Groundwater resources in the Sheldon area were investigated by Sinclair (1963a, 1963b) for the State
of Nevada. It appears that there have not been any other significant investigations of groundwater
resources on Sheldon since then.

Sinclair (1963b) concluded that most groundwater in the area is found in the unconsolidated sands
and gravels (alluvium) that have accumulated in Sheldon Refuge’s valleys. He speculated that a
groundwater barrier exists at the head of Thousand Creek Gorge. Groundwater “backs up” upstream
of this barrier, helping keep the water table near the ground surface in the Virgin Valley. The high
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water table in the valley maintains wetland habitat and perennial flow in Virgin Creek. Similar
hydrogeologic conditions may exist in other valleys with permanent water.

The Virgin Valley and other valleys like it have enough water in them to support some groundwater
production. However, these basins are not large enough to support development beyond local
domestic uses. Groundwater development for municipal or industrial uses would quickly deplete
groundwater resources in the local valley-fill aquifers and lead to drying nearby wet meadow,
riparian, and stream ecosystems.

At the present it appears that groundwater development on Sheldon is limited to domestic production
primarily in the Virgin Valley Mining Area. Well log records from Nevada Department of Water
Resources identify 12 wells that have been drilled within Sheldon Refuge, 10 of which are located in
the Virgin Creek/Thousand Creek watershed.

The current scale of groundwater development does not appear to be affecting water resources in the
Virgin Valley. However, if development increases, water resources could be impacted quickly.
Groundwater development in the Virgin Valley Mining Area is a more direct threat to water
resources than development outside Sheldon Refuge. Groundwater pumping from alluvial deposits
in the Virgin Valley would lower the water table and reduce the extent of permanent, year-round
Virgin Creek flow.

3.3.1.6 Water Supply and Climate Change

The water supply for all water resources on Sheldon Refuge is dependent on the accumulation of
snow during the winter months. Runoff and precipitation patterns (see Figures 3.1 and 3.2) indicate
snow accumulation and subsequent melting determines how much water will infiltrate into
groundwater aquifers, accumulate in reservoirs, and the extent of year-round flow in refuge creeks.

3.3.2 Water Quality

A review of Environmental Protection Agency (EPA) online data (EPA 2010) indicates there are no
Total Maximum Daily Load or National Pollutant Discharge Elimination System violations in the
vicinity of Sheldon Refuge.

Most of Sheldon Refuge is uninhabited with very little development. The greatest concentration of
infrastructure on Sheldon Refuge is in the Virgin Valley Mining Area in the form of roads, houses,
and mining operations. There is a threat of sediment runoff into wetlands and ponds from adjacent
mining operations and roads during storm events.

3.3.3 Water Rights

Water in Nevada is considered a resource of the State. The State grants individuals, corporations,
municipalities, and government agencies the right to use the State’s water.

Sheldon Refuge’s size and remoteness protects most of the identified water resources inside Sheldon
Refuge. Because, the headwaters of the largest streams are inside Sheldon Refuge there is little
chance upstream users can divert water from stream resources. High elevation springs are fed by
local aquifers inside Sheldon Refuge boundary and above potential groundwater development areas.
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A review of water right files in the Service’s Water Resources Branch office and State of Nevada’s
water right database identified 139 possible water rights or Federal reserve water right claims within
the boundaries of Sheldon Refuge, the majority of which are either appropriative or reserved water
rights belonging to the Service. Three water rights are not held by the Service and are located on

private inholdings.

Water rights within Sheldon Refuge are associated with springs, streams, wetlands, wells, reservoirs,
ditches and canals. Of particular interest in the CCP is the management of certain reservoirs and
associated aquatic and riparian habitats. A more detailed discussion of other water rights within
Sheldon Refuge is included in the Sheldon National Wildlife Refuge Water Resource Assessment

Report (Wurster 2009).

3.3.3.1 Reservoirs and Water Rights

Forty-four of the water improvements identified in Figure 3.4 are identified as dams and 71 are
identified as stock ponds. Of the 183 water improvements, 28 are associated with an existing

appropriative water right Place of Use (Table 3.2).

Two (Alkali and Big Spring) of the 18 reservoirs have storage rights associated with them. The
others do not have rights to store water but there are rights to use water from those reservoirs to
irrigate fields and water stock. Fortunately, in Nevada the right to use water from a reservoir confers
the right to store water in that reservoir (Palmer 1993).

Three reservoirs in Table 3.3 are found on inholdings or inside the Virgin Valley Mining Area.
These include a small dam in the vicinity of Bog Hot Springs and a small check dam on Badger

Creek at the Kennedy Property.

Table 3.2 Named Reservoirs and Stock Ponds within 750 Feet of an Appropriative Water Right

Place of Use

Reservoir/Stock Pond Name Reservoir/Stock Pond Name
Alkali Lake Big Spring Reservoir
Catnip Reservoir Campground Pond
Dufurrena Pond 19 Dufurrena Pond 20
Dufurrena Pond 21 Dufurrena Pond 22

IXL North Impoundment A IXL North Impoundment B
North Lake Rye Patch Reservoir

Sheep Pen Reservoir Smith Lake

Swan Lake South Lake

Stock Pond at Catnip Springs

Swan Mountain Reservoir

Table 3.3 Reservoirs, Stock Ponds, and Pit Reservoirs with Prepared Federal Reserve Water

Right Claims

Reservoir Name Reservoir Name Reservoir Name Reservoir Name

Andy’s Reservoir Balzedar Beside 34A Big Basin #3

Buzzard’s Roost Celia Middle Center Center

Chukar Gunsight Highway 140 Hobble Spring #2
Hobble Spring #3 Horse Lake Jog Little Lake

Lower Jacobs Middle Jacobs Mud Spring North Onion Lake
North Sagehen North Swan Creek Nut Mountain Perlite
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Reservoir Name Reservoir Name Reservoir Name Reservoir Name
Racetrack Springs Rainbow Rock Springs Table Round Mtn. Lake
Section 18 Section 8 Sidehill Spring South Onion Lake
South Swan Creek Swan Lake Trench The Knob Unnamed #1
Unnamed #2 Unnamed #3 Upper Jacobs Upper Wall Canyon
West Boundary

3.4 Topography

The entire Sheldon Refuge is located between 4,230 and 7,300 feet in elevation, with more than 12
mountain tops over 6,500 feet. The topography of Sheldon Refuge is characterized by large expanses
of high basalt plateaus or “tables” and broad mountains separated from one another by valleys and
canyons. The most dramatic of these canyons is Thousand Creek Gorge with cliffs dropping more
than 450 vertical feet from the basalt table rim (Photo 3.4). Located in the eastern portion of Sheldon
Refuge, Thousand Creek itself flows into the dry Bog Hot Valley which is at the lowest elevation of
Sheldon Refuge. Catnip Mountain with its broad ridges is deceptively the highest point within
Sheldon Refuge at 7,292 feet. The western portion of Sheldon Refuge differs somewhat with more
typical mountain and valley topography including Yellow Peak, which drops abruptly from its 7,191
foot summit to the bottom of Long Valley 1,600 feet below.

Photo 3.4 Both the mouth of Thousand Creek Gorge and the flat-topped finger of
Railroad Point in the distance are characteristic of Sheldon Refuge topography
(Photo Gail Collins).

3.5 Geology/Soils

Soils in Sheldon are semi-arid, very young, and poorly developed. The soils are largely a result of
lake sedimentation, volcanic activity, and water erosion. Chemical and biological soil development
processes, such as rock weathering, decomposition of plant materials, accumulation of organic
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matter, and nutrient cycling proceed slowly in this environment. Soil recovery processes are also
slow; therefore, disruption of soil can lead to long-term changes in ecology and productivity. In
many areas, natural or geologic erosion rates are too fast to develop distinct, deep soil horizons. The
soils of Sheldon Refuge are complex and diverse.

Management practices may affect soils’ ability to maintain productivity by influencing disturbances
such as displacement, compaction, erosion, and alteration of organic matter and soil organism levels.
When soil degradation occurs in semi-arid, high desert regions, natural processes are slow to return
site productivity. Prevention of soil degradation is far more cost-effective and time-effective than
remediation or waiting for natural processes. Any activities that remove vegetative cover increase
the erosion rate. Some soils are particularly vulnerable to soil erosion. If the surface layers of these
soils are washed or blown away, the productivity potential is lost for a geologic time span (BLM
2003).

The following soils map unit descriptions are excerpted from the Sheldon National Wildlife Refuge
Renewable Natural Resources Management Plan (USFWS 1980).

The Rolling Hills map unit occurs in mountainous terrain and foot slopes of prominent hills from
6,000 to 6,500 feet in elevation. Soils are moderately deep to deep and stony or gravelly on the
surface. Erosion hazard is moderate. About 71,598 acres or 12% of Sheldon is covered by this unit.

The Rockland map unit occurs around 6,000 feet elevation in small clumps or strips on rocky ridges
and similar mountainous areas where bedrock outcrops occur. Soils on this unit are shallow to
moderately deep over basalt bedrock and are stony and gravelly throughout. Erosion hazard is slight
to moderate. This unit occupies about 4,200 acres or 0.7% of Sheldon Refuge.

The Stony Terrace and Claypan Terrace map units occur on gently sloping tablelands around 5,600
feet elevation. These units often occur in association; with the soils of stony terrace being very stony
on the surface and the soils of claypan terrace having gravelly loamy surface layers. Stony terrace
occupies 93,500 acres or 16% of Sheldon while claypan terrace occupies 100,000 acres or 17% of
Sheldon Refuge.

The Arid Rolling Hills map unit occurs on nearly level to rolling areas from 4,300 to 5,400 feet
elevation. Soils of this unit are shallow, very stony, and have a moderate erosion potential. This unit
occupies 63,900 acres or 11% of Sheldon Refuge.

The Arid Loamy Terrace map unit occurs on nearly level to gently sloping basin terraces from 4.500
to 5,500 feet elevation. The soils are gravelly throughout with a hardpan or cemented gravel at 18
inches. Erosion hazard is slight. About 95,927 acres or 17% of Sheldon is covered by this unit.

The Snow Pockets map unit occurs on north facing slopes where snowdrifts form and persist after
snow is gone from the general terrain. Slope gradient is from 15% to 60% and elevation is above
6,000 feet.

The Mountain Swale map unit occurs in mountainous terrain as narrow alluvial fans in the bottom of
drainages and as small basin-like depressions in the uplands. Elevation is about 6,000 to 7,000 feet.
Soils are loamy, deep and very gravelly, and erosion hazard is slight. Only 201 acres of this unit
occur on Sheldon in isolated patches.
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The Poorly Drained Bottom map unit occurs as nearly level bottoms in basins having large or
mountainous watersheds and is usually associated with perennial springs. Elevation is 4,500 to 6,500
feet. Surface soil layers are black; subsoils are very gray and mottled due to poor drainage. A
restrictive layer usually occurs at three to four feet which retains the water table. Hazard for gully
erosion is high. There are only 444 acres of meadow on Sheldon Refuge.

The Rolling Hills and Juniper South Exposure map units occur on prominent hills, ridges, plateaus,
and south facing slopes with a 2% to 50% gradient. Elevation is about 4,300 to 6,000 feet. Soils are
stony to very stony throughout the profile and are usually shallow over basalt bedrock. Erosion is
slight. These two map units cover 820 acres on Sheldon Refuge.

The Aspen Grove map unit occurs near some springs on Sheldon but the areas are very small. Soils
of this unit have thick, dark colored surface layers with loamy and gravelly subsoils. Erosion hazard
is slight.

Riparian areas occur along Hell, Virgin, Catnip, and Fish creeks and some spring sites. The soil is
easily eroded.

The Virgin Valley Hills are a unique geological and physiographic area. It is typified by lacustrine
deposits, steep truncated slopes and butte caps of igneous rock. The soil is extremely fragile and
erodible. About 34,208 acres or 6% of Sheldon is in this area.

3.6 Environmental Contaminants

A number of sites within Sheldon Refuge have been evaluated for environmental contaminants,
including lead-based paint, volatile organic compounds (VOCs), and soil contaminants from past
mining activities.

In 2001 lead paint screening was conducted for 16 sites, which included a number of structures and
buildings. Samples indicated elevated levels of lead from one small building at the Little Sheldon
Headquarters/Work Station. Also in 2001, 17 measurements were taken to detect VOCs, with no
positive results.

Soil samples collected in 2001 indicated a moderate threat from lead contamination associated with
buildings at the IXL Ranch, the Little Sheldon Headquarters/Work Station, and the Virgin Valley
Ranch. Mercury contamination at an abandoned mining site along Hell Creek was determined to
pose a relatively low threat (USFWS 2001a).

3.7 Land Use

Within Sheldon Refuge are a relatively small amount of private lands, including inholdings and
patented mining claims. These inholdings and patented claims are entirely surrounded by public
lands and as a result, some have permits for vehicle access, electric transmission lines, and other uses
which affect Sheldon Refuge.

The vast majority of lands surrounding Sheldon Refuge are public lands managed by the BLM. As
multiple-use public lands, a wide variety of land uses occur on surrounding BLM lands. Uses
include mining, grazing, high-voltage electrical transmission lines, natural gas transmission
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pipelines, geothermal energy development, wind energy development, OHV recreation, conservation
of historic landmarks and trails, and wilderness preservation. Other surrounding lands include the
Paiute-Summit Lake Reservation, and various private ranches.

3.7.1 Valid Existing Rights, Rights-of-Way, and Easements

3.7.1.1 Rights-of-Way

Both permanent and temporary rights-of-way exist for State of Nevada Highway 140, for a private
overhead electrical line extending from the eastern boundary of Sheldon Refuge to various properties
and mining claims in the Dufurrena area, and for access to a private inholding in the western portion
of Sheldon Refuge.

3.7.1.2 Access to Private Inholdings

There are seven separate parcels of privately owned land which are within and completely
surrounded by lands managed by Sheldon Refuge. As a result, access to these parcels must be
granted by Sheldon Refuge in the form of a Special Use Permit to allow reasonable access for use of
those lands. As part of the initial wilderness review and study completed for Sheldon Refuge in
1974, an inventory of motorized routes throughout the entire Refuge was completed. At that time no
motorized route existed to any of the seven inholdings.

Since 1974, motorized access along a designated unmaintained route has been authorized by the
Service to only one parcel, and continues to be allowed under a valid Special Use Permit. Motorized
access has not been authorized to the two inholdings located within the Alkali Peak Proposed
Wilderness Area or the four remaining inholding parcels south of Fish Creek Table.

3.7.1.3 Easements

There are no existing easements within Sheldon Refuge.
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Chapter 4. Biological Environment

This chapter addresses the biological resources and habitats found on Sheldon Refuge. However, it
is not an exhaustive review of all species and habitats. The chapter begins with a discussion of
biological integrity, as required under the Refuge Improvement Act. The bulk of the chapter is then
focused on the presentation of background information used in development of the management
goals, objectives, and strategies of this CCP. Background information includes a description,
location, condition, and trends of associated wildlife or habitats, and stresses and sources of
ecological stress (collectively, “threats”).

4.1 Biological Integrity, Diversity, and Environmental Health
Analysis

The landscapes that make up Sheldon Refuge extend across large portions of 11 states in the
Intermountain West, but very little of the sagebrush biome remains undisturbed or unaltered from its
condition prior to European settlement (West 1996). These cold-desert rangelands, the so-called
western rangelands, were considered more complex and biologically rich less than 150 years ago
than at present (Dobkin and Sauder 2004). The sagebrush-steppe ecosystem as a whole now
constitutes one of North America’s most imperiled and neglected ecosystems (Dobkin and Sauder
2004; Mac et al. 1998; Noss and Peters 1995) due to profound influences of livestock grazing.
Agriculture and herbicide use, mining, energy development, power line and natural gas corridors, and
the expansion of road networks have also fragmented landscapes or completely eliminated sagebrush
from extensive areas; these changes may have pushed these sagebrush systems in some areas beyond
ecological thresholds for recovery (see Dobkin and Sauder 2004). Across the Great Basin, this has
resulted in alteration of plant community composition and soils, changes to the natural fire regime,
and spread of exotic plant species (Bock et al. 1993b; Fleischner 1994; Miller and Rose 1999;
Rotenberry 1998; Saab et al. 1995; Yensen 1981; Young 1994; Young and Sparks 2002). More than
60% of the remaining sagebrush steppe now has either exotic annual grass in the understory or has
been completely converted to non-native annual grasslands (West 2000). In addition, more than 90%
of the region’s flowing waters and their associated riparian habitats have been compromised by
livestock and agricultural development (Chaney et al. 1990; Ohmart 1994).

As detailed by Vale (1975), early writings by the first Europeans exploring the northern
Intermountain West described pristine vegetation visually dominated by vast stands of sagebrush;
grass was generally confined to wet valley bottoms, moist canyons, and mountain slopes (also see
Welch 2005). However, sagebrush was long considered by land managers to be an undesirable shrub
and subsequently reduced throughout its range in western North America (see summary by Welch
2005). Prior to the end of World War II, most treatment of sagebrush was by mechanical methods
such as plowing, chaining, and disking, although fire and heavy grazing pressure had been used in
some areas prior to mechanical control. After the mid-1940s, use of herbicides, primarily 2,4-D,
became a widespread tool in reducing the abundance of sagebrush (and inadvertently many other
shrubs and forbs) (see Baker et al. 1976; Svejcar 1997), with the basic premise that sagebrush was
competing for nutrients, water, and space with more desirable grasses preferred by livestock (Baker
et al. 1976; Dobkin and Sauder 2004). There is anecdotal evidence that small areas on Sheldon
Refuge were treated (Deming 1959). But as early as the 1950s, individuals began to question
sagebrush control efforts as a serious threat to the maintenance of populations of sage-grouse,
pronghorn, and mule deer, and to identify species of birds (i.e., sage-grouse, sage thrasher, sage
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sparrow [Amphispiza belli], and Brewer’s sparrow [Spezella breweri]) that would be adversely
affected if sagebrush were eradicated (Baker et al. 1976).

Among land uses, the introduction of livestock and associated habitat alteration have had the most
widespread impact on western ecosystems (Bock et al. 1993a; Fleischner 1994; Ohmart 1996).
Livestock (i.e., cattle, sheep, and horses) were introduced to the Great Basin rangelands in the mid-
1800s and were afforded abundant forage due to centuries of fire disturbance (Gruell 1995).
Competition among settlers, plentiful forage, and limited knowledge of range-animal relationships
encouraged excessive numbers of livestock when compared to contemporary standards (Gruell 1995;
Rouse 1942). Wire fencing, a fundamental livestock management tool, also exacerbated problems
attributed to habitat degradation and fragmentation by creating obstacles that inhibited daily and
migratory movements of native wildlife species (Fleischner 1994; Harrington and Conover 2006).
Across the Great Basin, overgrazing, in combination with alteration of natural fire regimes and
climate change, has also resulted in encroachment and habitat conversion of native communities
(Miller et al. 2000; Suring et al. 2005b).

These historical land use practices included the area now known as Sheldon Refuge, and overgrazing
in this area can be attributed to two separate periods: approximately 1880 to 1940 and 1940 to 1976
(USFWS 1980). The first homesteaders arrived in the area now known as Sheldon Refuge around
1880 and were associated with the cattle and sheep livestock industry (USFWS 1985). Also
beginning in the late 1890s and well into the twentieth century, there was a market demand for
horses, and there is evidence of campsites on Sheldon Refuge that were selected because of
geographical advantages for horse trapping (USFWS 1985). In addition to homesteader activity,
Sheldon Refuge was also part of an enormous cattle and land domain of the Miller and Lux Land and
Livestock Company, which controlled most of the deeded land within the area. During this period,
cattle and horses were the principal livestock grazed (Fallon 1941). The horses occupied the range
year-round, while most of the cattle were wintered in nearby Surprise Valley on supplemental hay.
In 1926, large numbers of domestic sheep (approximately 20,000) were documented ranging across
Sheldon Refuge from April to October each year (Fallon 1941). By the mid-1930s, local managers
began to discuss a lack of effective range management and document signs of overuse, including
evidence of sheet erosion and degraded range conditions (Fallon 1941; Rouse 1942; Rouse and
Fallon 1940; Rush 1936; USFWS 1942). It was believed that range productivity may have been
permanently impaired by the loss of topsoil (Rouse and Fallon 1940).

The second period of overgrazing, 1940 to 1976, was defined by uncontrolled cattle and horse
grazing with approximately 20,000 Animal Unit Months (AUMSs) average use under BLM
administration. Unknown numbers of domestic sheep grazed on Sheldon Refuge until at least 1948
(USFWS 1948). It is suspected that domestic sheep were then restricted from Sheldon Refuge
sometime after the mid-1950s (USFWS 1952); while the exact date is unknown, it likely preceded
the reintroduction of California bighorn sheep in 1968. Uncontrolled grazing is range use with few
restrictions as to where, when, or extent of use. As a result, cattle, horses, and sheep could
selectively concentrate their utilization in prime forage areas around water sources (USFWS 1980).
Anderson and Franzen (1978) found during the mid-1970s that excessive annual utilization during
the growing season had resulted in uniformly low vigor of key forage species over much of Sheldon
Refuge, and that it was indicative of an unacceptably slow rate of ecological improvement.

The Service assumed grazing responsibility on Sheldon Refuge under the Refuge Administration Act
in 1976. Any grazing permits issued subsequent to 1976 were managed in accordance with the
Refuge Administration Act, as amended, and associated regulations and policies. As of 1980,
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approximately 18,700 cows were grazed on Sheldon Refuge between April and late October by 10
permitees; the season of use paralleled that implemented on adjacent BLM lands (USFWS 1980).
Following recommendations in the 1980 Refuge Management Plan (USFWS 1980), livestock
grazing was reduced to an approved use of up to 17,721 AUMs and areas for grazing use were
restricted. Ecological conditions appeared to be improving by the mid-1980s toward potential
natural communities and increased soil stability (Anderson 1984), although issues associated with
overuse, both by cattle and feral horses, were still noted into the mid-1990s (St. George et al. 1993).
Beginning in the early 1990s, the Conservation Fund, with a grant from the Mellon Foundation,
purchased all remaining grazing permits on Sheldon Refuge from willing sellers at fair market value
and retired them from use. The last permits were purchased and retired in 1994. As a result, there
are no valid claims of grazing rights or privileges on Sheldon Refuge.

Since 1994, Sheldon Refuge has been one of the largest contiguous blocks of land in the Great Basin
that is free from domestic cattle and sheep grazing, and apparent ecological conditions have
continued to improve. However, feral horses and burros continue to graze uncontrolled on Sheldon
Refuge as their population numbers have increased (Collins 2008a), impeding further potential for
ecological recovery. Although their numbers have never approached those documented for cattle and
sheep, feral horses and burros can affect the landscape in ways different than other livestock; for
example, wintering horses and burros remain on the Sheldon Refuge year-round, exerting grazing
pressure on native plant communities during times of the year when other livestock would normally
receive supplemental feeding (Fallon 1941; Young et al. 1972). Year-round and long-term overuse
can result in a systematic weakening and reduction of grasses and forbs, resulting in a loss of species
and structural diversity and monotypic stands of less palatable species. For more information on the
specific effects of feral horses and burros on habitats within Sheldon Refuge and in the sagebrush
ecosystem see USFWS (2008a).

In addition to livestock utilization, associated predator control efforts across the West also altered
western rangeland ecosystems. Across the West, wolves, coyotes, mountain lions, other large
predators, and many small predators were poisoned, shot, and trapped unremittingly during most of
the 1900s (Carrier and Czech 1996). High desert species regarded as competitors with livestock have
also been periodically targeted, including wild ungulates (e.g., pronghorn) and small mammals (e.g.,
ground squirrels [Spermophilus spp.], mice) (see Carrier and Czech 1996). On Sheldon Refuge,
formal predator control was largely initiated between 1955 and 1967, primarily for coyote and bobcat
(McNay 1980), but control efforts also targeted rodents, raccoons (Procyon lotor), American badgers
(Taxidea taxus), porcupines (Erethizon dorsatum), and raptors (Deming 1959; Sheldon Refuge files);
Sheldon Refuge staff conducted informal predator control efforts at least between 1941 and 1968
(USFWS 1941, 1968). The reduction or elimination of predators over vast areas may have had
profound effects on natural rangeland ecosystems. Coyotes, for example, have been suggested to
play a keystone role in a multitude of habitats including chaparral, grassland, and wetland
ecosystems. Keystone predators have a regulatory effect on medium-sized predators (e.g., badgers,
skunks (Mephitis spp.), bobcats, foxes (Vulpes spp.), ravens (Corvus spp.), eagles). Removal of
coyotes can therefore result in increased abundance of medium-sized predators, which in turn
reduces the abundance and diversity of prey species; alteration of the prey base could have cascading
effects throughout the ecosystem (see summary by Henke and Bryant 1999). In addition, coyotes can
indirectly impact interactions for species such as sage-grouse. For example, the presence of coyotes
reduces the number of mammalian nest predators that prey on sage-grouse eggs (e.g., fox, badger,
raven). By also limiting the number of prey species (e.g., jackrabbits [Lepus spp.], ground squirrels),
coyotes also reduce the number of golden eagles (4quila chrysaetos, a significant predator of adult
sage-grouse) and reduce competitors for forage. Indeed, it has been suggested that coyote control
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may inadvertently contribute to sage-grouse declines and that a healthy coyote population has the
potential to enhance the long-term prospect for many sage-grouse populations (Mezquida et al.
2006). There is currently no open harvest seasons for predator species on Sheldon Refuge, and there
is little direct knowledge regarding trends in their populations; however, we can expect that both prey
and predator populations have been restored to a more natural equilibrium than previously observed.

As aresult of these factors, the ecosystem within and surrounding Sheldon Refuge has undergone
dramatic alteration since pre-European settlement times. However, despite these alterations, Sheldon
Refuge does remain one of the last, relatively intact representations of the sagebrush-steppe
ecosystem in the Great Basin. The five most discernible changes within Sheldon Refuge include 1)
continuing disturbance from feral horse and burro activity; 2) influx of invasive and encroaching
species, particularly non-native; 3) changes in the natural fire regime; 4) changes in hydrology
associated with water developments; and 5) habitat alteration associated with roads and off-highway
vehicles, and mining.

4.1.1 Feral Horses and Burros

The release of domesticated animals from captivity into the wild, whether intentional or accidental,
has created serious problems for native species on a global scale (Douglas and Leslie 1996). Feral
horses and burros are defined as non-indigenous, unbranded, unclaimed descendants of domestic
horses and burros which roam free on certain refuge lands in the western United States (7 RM 6.5).
Burros and horses, the most common feral species on western rangelands (Douglas and Leslie 1996),
occur in substantial numbers on Sheldon Refuge. Burros became feral when domestic animals were
released into the wild following the decline of mining, the advent of the railroad, and availability of
motorized vehicles (Douglas and Leslie 1996; McKnight 1958). Similarly, horses became feral prior
to establishment of Sheldon Refuge as animals escaped or were released from ranches and grazing
allotments. The fact that feral horses within Sheldon Refuge descended from domestic animals is
well documented. During a horse gather conducted in 1948, at least 74% of the over 2,500 horses
removed from Sheldon Refuge were branded. The majority of the remaining horses were attributed
to a single grazing operator (USFWS 1948). Further, at least one grazing operator appeared “to have
more horses than their license cover[ed]” (Fallon 1941:32), and another was documented to be
singularly responsible for 400 horses on the range (four times the number of cattle for that operator;
Fallon 1941).

The feral horse population on Sheldon Refuge during the early 1990s averaged 200 to 300 animals as
a result of a proactive population control program; without control efforts, the population has
substantially increased during recent years to an estimated 1,341 individuals in 2008 (Lubow 2009).
In addition, Sheldon Refuge is surrounded by BLM HMAs, and horses may have moved onto
Sheldon Refuge from these areas. A more detailed accounting of feral horse and burro population
dynamics and impacts to the landscape can be found in Douglas and Leslie (1996) and USFWS
(2008a). Recent efforts to control the feral horse and burro populations have been focused on
conducting periodic gathers for adoption. Methods used to gather and adopt feral horses from
Sheldon Refuge have been thoroughly investigated (USFWS 2008a) and will not be discussed here.

Feral horse and burro herds continue to exert continual grazing pressure on Sheldon Refuge. This
grazing pressure has likely resulted in reduced shrub and perennial grass cover, lower species
diversity, increased competition with pronghorn and other native grazers, and other documented
impacts (Autenrieth 1982; Beever et al. 2003b; Fagerstone and Ramey 1996; Meeker 1979;
Salwasser 1980).
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Grazing within Sheldon Refuge has played a factor in deciduous woodland decline. The reduction in
deciduous woodlands, including aspen, has undoubtedly reduced suitable nesting habitat and
availability of nest sites for cavity-nesting species dependent upon large trees; studies have
emphasized the importance of snags and live trees with heartwood decay to cavity-nesting birds
(Dobkin et al. 1995).

4.1.2 Invasive, Non-Native, Encroaching, and Expanding Species
4.1.2.1 Upland Habitats
Non-native species

It has been long recognized that native plant communities within the big sagebrush—bunchgrass
vegetation type are extraordinarily subject to invasion by non-native annual species (Jardine and
Anderson 1919 as cited in Young et al. 1972). Approximately 30 species of plants that are
introduced, non-native, and often noxious now occur within native vegetation types on Sheldon
Refuge (Sheldon Refuge files). Invasive plant species displace native vegetation, altering the
composition and structure on vegetation communities, affecting food webs, and modifying ecosystem
processes (Olson 1999). The spread of invasive plant species across the Great Basin was likely
facilitated by the rapid increase in grazing that resulted from European exploration and settlement in
the American West. Invasive plants are most likely to become established where native vegetation
has been disturbed (e.g., intensively grazed sites, cabin sites, campgrounds, hiking trails, off-road
tracks, roads, and fire suppression lines; see Masters and Sheley 2001). Most invasive plants also
need some form of transportation to reach new areas (Trombulak and Frissell 2000). Several
potential modes of transportation, or “vectors”, continually travel throughout Sheldon Refuge in the
form of highway traffic, off-highway vehicles, people, pets, domestic stock, feral horses and burros,
wildlife, and firefighting equipment. Changing climates and associated habitat alteration will likely
increase opportunities for invasive species to spread because of their adaptability to disturbance
(Inkley et al. 2004).

Belsky and Gelbard (2000) identified the following disturbance factors that contribute to plant
community vulnerability to invasion: selective grazing of native plants over weed species; trampling
vegetation and compacting soils; impacts to biological (microbiotic) soil crusts and mycorrhizal
fungi; impacts to soil nitrogen levels; and changes in fire regimes. Feral horses and burros have been
found to contribute to many of these factors (USFWS 2008a). Knapp (1996) found that cattle, sheep,
and feral horses facilitated cheatgrass spread in the Great Basin. Further, Beever et al. (2007) found
that sites with horses tended to have more grazing resistant forbs and exotic plants (particularly
cheatgrass) than those areas where horses had been removed 10 to 14 years previously.

Primary non-native, invasive, or noxious upland plants on Sheldon Refuge include cheatgrass,
knapweed (Centaurea diffusa, C. maculosa), kochia (Bassia scoparia), hoary cress (Cardaria
draba), yellow sweetclover (Melilotus officinalis), common cocklebur (Xanthium strumarium), bull
thistle (Cirsium vulgare), scotch thistle (Onopordum acanthium), and Russian thistle (Salsola spp.)
Other invasive plants found within Sheldon Refuge that are rapidly invading upland wildlife habitats
across the West include medusahead wildrye (Taeniatherum caput-medusea), and rush skeleton-
weed (Chondrilla juncea) (Knick et al. 2003). Currently, the combined invasive species cover is
estimated to be less than 1% of the total refuge area (less than 5,750 acres), and substantial
occurrences are generally confined to road corridors and other sites of disturbance.
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The introduction of cheatgrass to the arid potions of the sagebrush ecosystem has fundamentally and
perhaps irreversibly altered the natural fire regime by increasing the frequency and severity of fires
(West 1979 as cited in Knick et al. 2005). Cheatgrass alters successional patterns in post-fire plant
communities by interfering with native seedling establishment, competing with established
perennials for resources, and shortening the interval between fires. Cheatgrass dominance and
associated fires reduce populations, diversity, and recovery of biological soil crusts, which affect
nutrient cycling, water infiltration, and potential soil erosion (Zouhar 2003). Cheatgrass has also
been associated with soil organic matter loss, and changes in its composition and distribution (Norton
et al. 2004). Cheatgrass was well established throughout much of its current distribution in the
Intermountain West by 1930. However, cheatgrass has rapidly increased its dominance in native
plant communities during the past 30 years. Although cheatgrass can colonize regions in the absence
of fire, the combination of fire, livestock grazing, habitat management practices, other disturbances,
and climate conditions have most rapidly facilitated the heavy dominance by cheatgrass in some
sagebrush systems (see summary by Knick et al. 2005). The expansion of cheatgrass is of particular
concern to Sheldon Refuge. However, compared with much of the rest of the Great Basin, current
cheatgrass infestation on Sheldon Refuge is considered relatively low and primarily confined within
travel corridors and other disturbed sites (e.g., mining areas, campgrounds, historic homesteads,
burned areas).

Other non-native species that have been introduced to uplands on Sheldon Refuge include California
(valley) quail, chukar, and Hungarian (gray) partridge. The impacts of these species to the
environment are considered low. California quail have been released throughout northern Nevada
and eastern Oregon; 130 quail were first noted on Sheldon Refuge in 1941 and hunting for these
birds was first allowed within Sheldon Refuge in 1961, although populations are not considered large
(Sheldon Refuge files). Chukar were first introduced to Sheldon Refuge in 1941, and harvest has
been allowed since 1961 (USFWS 1971). Little information is available regarding Hungarian
partridge; they were first noted on Sheldon Refuge in 1940 but are only occasionally sighted and
thought to occur in limited numbers (Sheldon Refuge files; USFWS 1971).

Native and indigenous species

One of the other, most evident changes in vegetation of the Great Basin during the past 120 years has
been the expansion of pinyon-juniper woodlands into the sagebrush ecosystem (Miller et al. 2000;
Suring et al. 2005a). Over 90% of the existing western juniper woodlands have developed in the last
100 years; only 3%-5% is considered old-growth (Miller et al. 2008; USDI 1990); see Section 4.2.7
for information specific to Sheldon Refuge. Prior to European settlement, juniper was primarily
confined to rocky ridges or surfaces with sparse vegetation; however, newly formed juniper
woodlands now occupy more productive sites with deep well drained soils (see Miller et al. 2000).
Expansion of western juniper coincides with European settlement in this portion of the Great Basin
and it has been hypothesized that climate, altered fire frequencies, and grazing in the late 1800s were
the primary factors (Miller and Rose 1995). On Sheldon Refuge, western juniper is successionally
aggressive and can drastically alter or eliminate the understory component after encroachment.
Conversion of sagebrush communities to juniper woodlands places additional stress on the
sagebrush-steppe ecosystem that has been severely reduced in area and degraded in quality (Suring et
al. 2005a). Juniper expansion is of particular concern because the presence of trees in deeper well-
drained soils, where they historically were not abundant, causes increased soil erosion; reduced
stream flows; reduced forage production; altered wildlife habitat; changes in plant community
composition, structure, and biodiversity; and the replacement of mesic and semi-arid plant
communities with woodlands (Miller et al. 2005). The replacement of aspen, riparian, and mountain
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big sagebrush communities by western juniper may have detrimental effects on wildlife populations
dependent upon these habitats. In summary, low levels of western juniper can be beneficial for many
wildlife species but increasing dominance at both the community and landscape levels will result in a
general decline in landscape and plant community diversity, resulting in a decline of wildlife
abundance and diversity (Miller et al. 2005). Sagebrush encroachment is occurring on some meadow
habitats on Sheldon Refuge, most likely as a result of lowered water tables and other factors (see
Section 0).

Deciduous woodland and snowpocket aspen stands are declining in abundance across much of the
West (see Dobkin et al. 1995; Heltzel and Earnst 2006), and on Sheldon Refuge as well. Ongoing
risk factors for western aspen stands include low aspen densities, little regeneration, and encroaching
sagebrush and juniper species (Bartos and Campbell 1998).

There is considerable controversy about whether elk (Cervus canadensis) once occupied rangelands
of the Great Basin and Desert Southwest, and debate centers on recent transplants of elk and/or
colonization by elk into these areas (Wisdom and Thomas 1996). There is evidence that elk
originally occupied most grassland biomes throughout western North America, including major
portions of the Great Basin and Desert Southwest. However, it has been suggested that a lack of
permanent water likely restricted historical elk occurrence in large numbers in the driest portions of
these regions; these dry areas, including Sheldon Refuge, presumably are outside the historical range
of this species (see Wisdom and Thomas 1996). Elk were considered extinct from Nevada by the
end of the nineteenth century (Nevada Department of Wildlife NDOW] 1997). Between the 1930s
and 1990s, elk were released at sites in eastern and central Nevada; their populations are currently
expanding (NDOW 1997). To date, individual elk have been only occasionally spotted on Sheldon
Refuge.

4.1.2.2 Riparian and Wetland Systems

Non-native, invasive, or noxious plants that occur in riparian areas on Sheldon Refuge include
pepperweed (Lepidium latifolium, L. perfoliatum), saltlover (Halogeton glomeratus), Russian olive,
Canada thistle, common reed (Phragmites australis), and water hemlock (Cicuta maculate).

Throughout the semi-arid rangeland, woody species (e.g., Artemesia spp.) have expanded into wet
meadow systems at the expense of grasses and forbs (see Berlow et al. 2002). Factors influencing
this expansion include 1) reduced natural fire frequency due to livestock (including feral horses and
burros) grazing of herbaceous species; 2) decreased soil moisture from widespread soil compaction
and disturbance from livestock trampling; 3) increased aridity (i.e., lowered water table) from
grazing-induced changes in hydrology; 4) changes in the abundance of native wildlife; 5) increased
shrub seed dispersal by livestock; and 6) interactions among the above factors (see Berlow et al.
2002).

In addition to invasive or expanding plants, there are species of non-native amphibians and fish
which have been introduced to waterways on Sheldon Refuge. Guppies have been released by
visitors at several locations on Sheldon Refuge; this species is very adaptable and can occupy a wide
range of habitats, particularly warm springs (Williams et al. 1980). Exotic fish establishment is
known to have a detrimental effect on native fisheries. For example, the absence of native chubs in
Thousand Creek Spring is most likely a result of the introduction and subsequent establishment of
guppies (Williams et al. 1980). Rainbow trout were first introduced into Virgin Creek in 1934
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(Williams et al. 1980) and subsequently into other areas of Sheldon Refuge, which has resulted in the
loss of the native species of Alvord cutthroat trout due to hybridization (Bartley and Gall 1991).

Bullfrogs have also been introduced to areas in Virgin Valley, and the population in the late 1970s
was described as large (Storm 1980). Bullfrogs are voracious predators and eliminate native frogs in
areas where they are introduced (Storm 1980). The full impact to the native frog populations on
Sheldon Refuge both from predation by bullfrogs is unknown. In 2009, chytrid fungus
(Batrachochytrium dendrobatidis) was documented on Sheldon Refuge (see Section 4.1.3).
Chytridiomycosis, a disease caused by the chytrid fungus, is thought to be one of the biggest threats
facing amphibian species worldwide; bullfrogs have been proposed as an important vector of the
chytrid fungus (Weldon et al. 2004). Section 4.1.3 discusses this disease in more detail.

4.1.2.3 Control Efforts

Already a very significant problem in some areas for native plants and wildlife, invasive species
control efforts will be essential, including extensive monitoring and spot control to preclude larger
impacts (Inkley et al. 2004). Mechanical and physical methods have been used to combat invasive
and encroaching plants in a variety of habitats, specifically in areas with encroaching western
juniper. Chemical control methods are also being investigated for herbaceous species, and refuge
staff are working with cooperators to develop an Integrated Pest Management Plan and associated
pesticide use proposals, where appropriate. Despite recommendations to remove or control invasive
animals (e.g., guppies, Storm 1980; bullfrogs, Williams et al. 1980) no attempts have been made to
date.

4.1.3 Disease

Emerging infectious diseases pose a serious potential threat to wildlife conservation (Daszak et al.
2000). Greater sage-grouse are highly susceptible to West Nile virus (WNv) infection and once
infected, there is little to no chance of survival (Clark et al. 2006). WNv was first confirmed in
Greater sage-grouse in 2003 in northeast Wyoming. That year, WNv mortality contributed to a 25%
decline in survival of marked birds in Wyoming and Montana (Naugle et al. 2004). Between 2004
and 2008, Greater sage-grouse, passerines, and feral horses were sampled for WNv antibodies on
Sheldon and Hart Mountain refuges. To date, all sage-grouse and passerines have tested negative.
However, of the feral horse samples tested in 2008 and 2009, 19% and 7%, respectively, tested
positive for specific WNv neutralizing antibody (Franson et al. In Review). Specific WNv
neutralizing antibodies were first detected in feral horses samples collected at Sheldon Refuge in
2005 when a single horse was found positive. Antibody positive status indicates an exposure to the
virus, not necessarily that the animal is capable of transmitting the virus at the time of sampling. To
transmit the virus the animal would have to have a virus positive result. To date, it is still widely
believed that infected horses cannot infect a mosquito (Dusek 2008). However, a full understanding
of the implications of WNv for sage-grouse conservation requires a long-term, coordinated
monitoring strategy (Naugle et al. 2005).

In 2009, chytrid fungus was detected in introduced non-native bullfrogs in the Virgin Valley on
Sheldon Refuge (Sheldon Refuge files). Bullfrogs have been proposed as an important vector for
transmission of the chytrid fungus to native frogs and other amphibians (Weldon et al. 2004).
Chytridiomycosis, a disease caused by the chytrid fungus, is thought to be one of the biggest threats
facing native amphibian species worldwide (Weldon et al. 2004). Chytridiomycosis has been
proposed as the cause of death in frog populations in the rain forests of Australia and Panama and
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associated with the decline of frog populations in Ecuador, Venezuela, New Zealand, and Spain
(Weldon et al. 2004). The full impact to the native frog populations on Sheldon Refuge, outside of
Virgin Valley, from this introduced disease is unknown.

Recently, large die-offs of wintering populations of bats have been documented in the eastern U.S. as
a result of white-nose syndrome (WNS). WNS is such named because of a white fungus observed
growing on the noses of some infected bats. The disease is not well understood, but one hypothesis
is that infected bats arouse from hibernation to attempt to deal with the fungal infection and in doing
so prematurely use up all of their fat reserves. The earliest evidence of WNS was documented at a
cave in New York in 2006; since then, hundreds of thousands of bats have died. WNS is spread by
bat-to-bat contact as well as by humans exploring caves and mines. To date, WNS has not been
reported in the western United States; however, it generally accepted that it will eventually spread
across many regions of North America (Western Bat Working Group 2009).

Many studies have identified disease as one of the most common factors limiting native and
reintroduced bighorn sheep populations in the latter half of the twentieth century (see summary by
Cassirer and Sinclair 2007). Disease, primarily bacterial pneumonia, has played an important role in
the dynamics of bighorn sheep populations and has been responsible for numerous declines
throughout North America; catastrophic all-age disease events are commonly reported in bighorn
sheep populations. However, in some cases and even in the absence of a large-scale die-off, chronic
or sporadic pneumonia-caused mortality could also be a primary factor limiting population growth
(Cassirer and Sinclair 2007).

4.1.4 Changes in the Fire Regime

Fire regimes are the pattern of fire across the landscape and are defined by the combination of the
frequency, intensity, severity, and time of year in which natural fire occurs within any particular area
over a period of time. Areas within Sheldon Refuge are classified for fire management purposes
based upon the frequency in which fires occur and the current condition of vegetation and fuels
relative to historical conditions.

Fire is one of the dominant and most visible disturbances in the Great Basin and has played a
significant role in shaping the sagebrush-steppe ecosystem of the western United States (Knick et al.
2005; Miller et al. 1994; Pyne 1982; Wright and Bailey 1982; Young et al. 1972); the plants and
animals native to the sagebrush steppe evolved under the influence of periodic natural fire. After
investigating fire episodes in the Interior Columbia Basin Ecosystem from 1540 to 1940, Barnett et
al. (1997) concluded that 4% (4 million acres) of the Columbia Basin sagebrush types burned
annually. Historically, fires in the Great Basin shrublands typically produced a mosaic of burned and
unburned areas.

The distribution of soils, topography, moisture conditions, and fuels resulted in a mosaic of openings
and uneven-aged stands of sagebrush (Connelly et al. 2004; Suring et al. 2005b). However, fire may
not be beneficial in all situations to all species or detrimental to all species in all situations (Rose and
Miller 1998; Wright and Bailey 1982). Additionally, there is some disagreement on the frequency
and spatial scale of fires prior to European settlement (Dobkin and Sauder 2004). Fire is important in
the maintenance of forb and grass components, facilitates nutrient cycling, and regulates other
ecosystem processes within the sagebrush community (Knick et al. 2005). In the short term, fire
generally increases the availability and palatability of herbaceous plants and crown-sprouting shrubs
(e.g., rabbitbrush [Ericameria nauseosa], chokecherry, snowberry), while materially reducing other
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shrub and juniper cover. In the long term, the development of shrubs results in the re-establishment
of critical cover (Gruell 1995). Then as sagebrush cover and density increase during succession,
cover and density of associated herbaceous plants often decline (Britton and Clark 1985; Gruell
1995; Harniss and Murray 1973; Wright and Bailey 1982).

Prior to European settlement, fires in the Great Basin were believed to have occurred on average
every 20 to 200 years (Burkhardt and Tisdale 1976; Houston 1973; Miller et al. 1994), depending on
the existing plant community. Use of fire by Native Americans prior to European settlement in
southeastern Oregon and northern Nevada has also been suggested, and it has been argued that the
nomadic Paiute of eastern Oregon may have used fire on a widespread basis (see Gruell 1995).
However, documentation of Native American use of fire is fragmented at best, and there are those
that disagree with the overall extent of fire use (see Williams 2002). It is thought that European
settlement during the 1850-1870s altered fire occurrence, and the resulting fire exclusion profoundly
changed the vegetation composition in the Great Basin. In some areas characteristic fire-return
intervals are now much longer as a result of fire suppression and the loss of fire fuels to livestock
grazing; in other places, fire-return intervals are dramatically shorter due to the spread and
dominance of fire-promoting exotic species, such as cheatgrass (Dobkin and Sauder 2004). The
introduction of livestock and exclusion of fire have increased the distribution and density of juniper
and big sagebrush across the Great Basin (Miller et al. 1994; Young and Evans 1981) and have
resulted in declines in aspen density and regeneration. Prior to European settlement, fires probably
created aspen communities with a mosaic of differing age classes, characterized by age classes of
less than 60 to 100 years old, with stands over 100 years old being rare (Miller et al. 2001). Mosaics
of different seral stages have changed to rather homogenous stands of dense sagebrush with
corresponding reductions in herbaceous understory species as a result of fire suppression and
livestock influence (Champlin and Winward 1982; Crane and Fisher 1986; Crawford et al. 1992;
Goodrich 1999; Hironaka et al. 1983; Kauffman 1990; Tart 1996; Winward 1985; Wright and Bailey
1982; Young 1990).

4.1.4.1 Frequency of Fire within Sheldon Refuge

Following the area’s settlement by ranchers and miners, the number of human-caused fires increased,
but both these and other lightning-caused fires were aggressively suppressed and extinguished.
Between 1935 and the early 1980s all natural fires were aggressively suppressed throughout Sheldon
Refuge (USFWS 2009). Beginning in the 1960s and continuing through the 1980s, a limited amount
of prescribed burning was conducted within Sheldon Refuge. The use of prescribed burning
increased in the late 1980s and continues to be used to achieve a variety of management objectives.

From 1993 through 2004 an average of four natural fires occurred within Sheldon Refuge each year.
The number of natural fires within any particular year during the same time period varied from zero
to 10. On average, an additional six fires per year were ignited as prescribed fire to achieve habitat
management objectives. The number of prescribed fires within any particular year during the same
time period ranged from zero to 12 (Figure 4.1).

Documented lightning-caused fires after 1890 have remained relatively small. Excluding the Badger
Fire which burned approximately 38,000 acres in 1994 (approximately 6% of Sheldon Refuge), an
annual average of 1,659 acres burned by natural fires from 1993 through 2004 on Sheldon Refuge
(USFWS 2008a). Prescribed fires have also remained small in size. From 1993 through 2004 the 74
prescribed fires burned an annual average of 327 acres. This average increased from 2005 through
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2008 to an average of 1,365 acres; a total of 1,014 acres were burned via prescribed fire in 2009
(NFPORS 2009).

Under current fire management, the frequency of fires has been increasing, particularly prescribed
fire, but the average size of an individual fire remains relatively small when compared to presumed
natural conditions.

4.1.4.2 Fire Intensity within Sheldon Refuge

Lightning-caused fires within Sheldon Refuge are generally intense, fast-moving fires driven
primarily by localized winds. Flame lengths range from 8 to 12 feet, and up to 20 feet in length in
steep terrain (USFWS 2008a). In contrast, prescribed fires are usually conducted during the phase of
dormancy of perennial grasses, generally after summer cure and prior to green-up, and as a result are
less intense.

4.1.4.3 Fire Severity within Sheldon Refuge

Despite the intense nature of fires within Sheldon Refuge, natural fuel conditions throughout much of
Sheldon Refuge are discontinuous and light—generally resulting in the potential for rapid fires but
with low to moderate severity. Shrubs and other woody plants can be killed or completely consumed
by flames of varying intensity, but basal stems of perennial bunchgrasses, and underground plant
rhizomes, suckers, and runners are left intact to regrow and sprout the following season. When fuel
conditions are above normal, fire intensity and duration can increase to the point all plants are killed
or consumed (USFWS 2009).

In the western portion of Sheldon Refuge of mid and higher elevations, natural fuel conditions are
generally more continuous and heavy, resulting in the potential for higher severity fires which can
completely remove the dominant overstory canopies of western juniper, mountain mahogany,
bitterbrush, and sagebrush—resulting in replacement by early successional plant communities.

4.1.4.4 Timing of Fires within Sheldon Refuge

The majority of lightning-caused fires occur from June through September, with some fires
occasionally starting as early as mid-May or as late as mid-October. Prescribed fires are typically
conducted from September through April, but prescribed fires have been ignited during every month
of the year when management prescriptions for ignition have been met.

4.1.4.5 Current Fire Regime within Sheldon Refuge

Clearly existing conditions and management actions do not correspond to a natural fire regime. Past
land management practices, including fire suppression, which occurred even before Sheldon Refuge
was established, have potentially altered the patterns and types of vegetation and fuel across the
landscape. In addition, the paramount importance of safety dictates that prescribed burns are
conducted only when strict environmental conditions are met, which are not typical of the hotter, dry,
and windy summer conditions of natural fires. Prescribed burning does not mimic natural fire
because it generally occurs when conditions are cooler and wetter than during the summer months
when lightning-caused fires would typically occur.
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Presently, the condition of the fire regime within Sheldon Refuge is characterized as having a high
(>66%) departure from historical conditions (USFWS 2009).

4.1.5 Human Disturbance and Habitat Fragmentation
4.1.5.1 Water Developments

Nearly every riparian and aquatic habitat system in Nevada has been altered or modified to some
degree from pre-European settlement, through actions such as channelization, construction of dams
and diversions, regulation of flows or diversion of flows for agriculture, groundwater depletion,
recreational and urban development, de-watering activities (e.g., mining), and the introduction of
non-native aquatic species (Wildlife Action Plan Team 2006), and the situation is no different within
Sheldon Refuge. Hydrologic processes have been materially altered by previous water development
efforts for livestock, including spring boxes, diversions, troughs, canals, dug-outs, and artificial
ponds and reservoirs. Water diversions, pumping, and associated groundwater depletion can
eliminate riparian habitats entirely because springs and ephemeral streams can easily be pulled
underground by removal of a water source (Herbst 1996).

In efforts to enhance the distribution and productivity of livestock and game species, water sources
have been built across Sheldon Refuge (see Figure 3.4). Although use of water catchments continues
to be a popular management tool in the western United States, the efficacy of such efforts has been
questioned and their use is controversial, particularly within wilderness areas (see summary by Cain
et al. 2008). On Sheldon Refuge, water catchments or guzzlers have been constructed primarily for
the benefit of chukar (a non-native species, see Section 4.1.2) and California bighorn sheep (Wurster
2009). Other modifications and alterations of riparian and aquatic habitats within Sheldon Refuge
are the result of hundreds of spring diversions, small and large dams, dug-outs, troughs, and
diversion canals. Almost 60% of surveyed sites on Sheldon Refuge were noted as being developed
(Collins 2009). Of those developed sites, it was estimated that at least 48% of the structures were
either only partially functioning or had already failed (Collins 2009). Repair of these structures must
be weighed between the costs of restoration and ecological values. However, it is possible that some
riparian systems have been lost entirely or altered so dramatically that they no longer provide the
range of habitat opportunities that they would offer if they were not manipulated or otherwise
managed (Wildlife Action Plan Team 2006). For example, constructed reservoirs such as Big
Spring, Catnip, and Swan Lake are incontrovertible features of the landscape of Sheldon Refuge.
Although the creation of these reservoirs necessitated loss of native habitat by inundating riparian
habitats, affecting wetlands by altering water availability downstream, and creating habitats which
support non-native aquatic and invasive plant species, many now provide significant summering,
wintering, and migratory staging sites for waterbirds (Wildlife Action Plan Team 2006).

4.1.5.2 Fences

Currently, Sheldon Refuge has approximately 200 miles of residual allotment fences remaining from
historical livestock grazing management. Much of this interior fencing is in extreme disrepair and
has become an entanglement hazard for wildlife; efforts are ongoing to remove these hazards.
However, one consequence of Sheldon Refuge being surrounded by BLM HMAss is that feral horses
and burros may be moving onto Sheldon Refuge from these adjacent lands. This has necessitated
additional fencing construction and maintenance along the exterior Sheldon Refuge boundary.
Negative impacts of fences can be mitigated by proper design, and current fence construction
standards on Sheldon Refuge use BLM wildlife fencing standards for all new fence construction.
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4.1.5.3 Habitat Alteration Associated with Roads and Off-highway Vehicle Use

Among the most widespread forms of natural landscape modification landscape during the past
century has been the construction and maintenance of roads. To date, more than 550,000 miles of
roads have been built on Federal lands to facilitate resource extraction, recreation, and transportation
(Havlick 2002). Over 22% of the contiguous United States is estimated to have been ecologically
altered by the nation’s road network, and that roads in rural areas have the greatest total ecological
effect (Forman 2000; Riitters and Wickham 2003). Further, the typical western watershed has more
than 20% of its total land area within 0.2 mile of a road, and many have more than 40% (Riitters and
Wickham 2003).

Within Sheldon Refuge, vehicle use occurs on approximately 850 miles of road, routes, and trails.
This includes unauthorized and illegal use within proposed wilderness areas and other areas closed to
vehicle use. Since 1974, route density within Sheldon Refuge has more than doubled from
approximately 0.37 mile of route per square mile to roughly 0.84 mile of route per square mile.
Improper placement of roads in riparian areas has increased erosion, siltation, disturbance to wildlife,
and habitat fragmentation (see Section 6.1.2.1; Ohmart 1996; Wildlife Action Plan Team 2006).
Many remote campgrounds and roads are also situated in or near riparian areas, creating additional
disturbance.

4.1.5.4 Recreation Uses and Activities

Specific recreational use impacts to riparian and aquatic systems within Sheldon Refuge include
bleach and soap added to springs, soil compaction, removal of vegetation and resulting erosion from
camping along edges, and manipulation of water flow from installing tubs and water diversions (e.g.,
Virgin Valley bathhouse). Disturbance, displacement, and habituation of wildlife due to recreation
activity have been well documented and studied in other areas (Hammitt and Cole 1987). Other than
impacts associated with hunting and vehicle use we presume impacts to wildlife and their habitats
from wildlife observation, photography, sport fishing, and interpretation occurring on Sheldon
Refuge occur seasonally and are short-term in nature due to the relatively few number of refuge
visitors. Hunting is not considered a short-term seasonal use because this activity occurs from
August until early February each year, and typically includes overnight camping within Sheldon
Refuge. As noted in other sections of this document, we estimate most impacts occur within Virgin
Valley where uses and facilities are congregated and at other public use facilities such as semi-
primitive and primitive campgrounds.

4.2 Refuge Habitats and Vegetation Types

The Great Basin and Columbia Plateau ecoregions include a variety of distinct habitats and
vegetation types. Each habitat type is defined by the relative abundance of associated plant species.
The health and function of these habitat types are the foundation upon which management of Sheldon
Refuge is based and are therefore very important for developing and implementing future
management decisions (Table 4.1).
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Table 4.1 Estimated Acres by Landcover Type, Sheldon National Wildlife Refuge, Nevada
(See also Figure 4.2, which displays the location and distribution of these various habitat types.)

Percentage
Vegetation Types' Habitat Types Estimated of Total
Acres Area

Intermountain Basins Big Sagebrush Big sagebrush steppes

and shrublands 133,617 23.898%

. Low sagebrush

Columbia Plateau Low Sagebrush shrablands and steppes | 133,500 23.877%
Intermountain Basins Greasewood Salt desert scrubs and 23,669 4.233%
Intermountain Basins Mixed Salt Desert greasewood flats 10,716 1.917%
Intermountain Basins Montane Sagebrush Montane sagebrush 180,343 32.255%
Northern Rocky Mountain Deciduous Shrub steppes 2.445 0.437%

Semi-desert grasslands
Intermountain Basins Semi-desert Grassland and steppe;s (1qclud1ng

Great Basin wildrye

stands) 37,327 6.676%
North American Arid West Emergent Marsh Emergent marshes and 3,511 0.628%
Cattails wet meadows 172 0.031%

Streams and reservoirs
Open Water (including springs and

springbrooks) 455 0.081%

Ephemeral wetlands
Intermountain Basins Playa (includes playas, salt

flats, and mudflats) 7,131 1.275%
Barren Cliffs, canyons, talus
Intermountain Basins Cliff and Canyon slopes, and barren lands 10,164 1.818%
Rocky Mountain Aspen Forest and Woodland ?fggiﬁgfazg:dlands 275 0.049%
Intermountain Basins Mountain Mahogany Vhfg:(iﬁézsmaho‘gany 9,009 1.611%
Intermountain Basins Juniper gssgigrrllélsmlper 4,863 0.870%
Invasive Annual Forbland 857 0.153%
Invasive Annual Grassland 1,054 0.189%
Total area classified (excludes outlier properties) 559,109.18

"Does not include spring and springbrooks habitats, which are too small to be mapped by landcover type.

4.2.1 Sagebrush-steppe and Other Shrubland Habitats

4.2.1.1 Description and Location

Sagebrush is often the dominant shrub on salt-free soils at elevations between 492 and 10,826 feet
(Miller and Eddleman 2001). There are five main types of sagebrush or shrubland habitat on
Sheldon Refuge: 1) montane sagebrush steppe; 2) big sagebrush steppe (Photo 4.1); 3) big sagebrush
shrubland; 4) low sagebrush shrubland and steppe; and 5) salt desert scrub and greasewood flat. This
nomenclature generally follows that described in LANDFIRE (2007) and the Southwest Regional
Gap Analysis Project (NatureServe 2004). Further detail may also be found in Rogers and Tiehm

(1979).
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Big sagebrush steppe

These stands are dominated by basin big sagebrush (A. . spp. tridentata) occurring in deep, friable
soils. Other shrubs include rabbitbrush and Wyoming big sagebrush (4.z. ssp. wyomingensis).
Native perennial bunchgrasses and forbs predominate the understory and include bluebunch
wheatgrass (Pseudoroegneria spicata), Thurber’s needlegrass (Achnatherum thurberianum), Great
Basin wildrye, and Sandberg’s bluegrass (Poa secunda). The forb component can be diverse with
more than 200 species identified over the range of this habitat type in the Great Basin. Native annual
forbs may dominate following disturbance.

Big sagebrush shrubland

These stands are dominated by Wyoming big sagebrush. Other shrubs include spiny hopsage
(Grayia spinosa), basin big sagebrush, and rabbitbrush. Sandberg’s bluegrass is the primary
herbaceous species; other native species include needle-and-thread (Hesperostipa comata),
bluebunch wheatgrass, and Great Basin wildrye. Forbs are relatively sparse except following
disturbance and include lupine (Lupinus spp.).

Low sagebrush shrubland and steppe

These stands are dominated by low sagebrush. Rabbitbrush and bitterbrush also occur. Associated
species include Idaho fescue (Festuca idahoensis), bluebunch wheatgrass, Thurber’s needlegrass,
squirreltail (Elymus spp.), Sandberg’s bluegrass, and prairie junegrass (Koeleria macrantha). A
variety of forbs are usually present including Phlox spp., Lomatium spp., Crepis spp., buckwheat
(Polygonaceae spp.), and Lupinus spp.

Two rare plants are known to occur in this habitat type on Sheldon Refuge: rose biscuitroot and
grimy ivesia. The first species, rose biscuitroot, is found in scree and rock fissures overlying clay
soils in low sagebrush shrublands. The second species, grimy ivesia has been documented occurring
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as a dominant plant in sparsely vegetated gravelly and rocky areas within a matrix of shrublands
dominated by low sagebrush and mountain sagebrush (Nachlinger and Tiehm 1996). The Sheldon
Refuge population of grimy ivesia represents 86% of the known individuals within Nevada and 85%
of all globally known plants (Nachlinger and Tiehm 1996).

Salt desert scrub and greasewood flat

These habitats occur as a mosaic of low shrub communities interspersed with native bunchgrasses on
alkaline or moderately saline soils where a relatively high water table is present. Precipitation is also
a major factor, and winter moisture accumulation amounts will affect spring plant growth. Some
communities are further maintained by intra- or inter-annual flooding cycles followed by extended
drought. Common shrubs include greasewood, shadscale saltbrush, fourwing saltbrush (A¢riplex
canescens), silver sagebrush (Artemesia cana), winterfat (or whitesage), and spiny hopsage.
Common herbaceous species include Indian ricegrass (Achnatherum hymenoides), needle-and-thread,
saltgrass, squirreltail, sea-blight (Suaeda torreyana), and globemallows (Sphaeralcea spp.).

Montane sagebrush steppe

These stands are dominated by mountain big sagebrush. Mountain big sagebrush generally occupies
moist, productive rolling upland sites. Bitterbrush is a common component of these sites. Other
common shrubs include threetip sagebrush (Artemisia tripartite) and mountain shrub species (e.g.,
currant, wild rose [Rosa spp.], and snowberry). Herbaceous species include Thurber’s needlegrass,
Idaho fescue, bluebunch wheatgrass, and Sandberg’s bluegrass.

Other associated sagebrush-steppe communities

Biological soil crusts are an integral component of rangeland soils and occur across Sheldon Refuge.
These complex assemblages of lichens, liverworts, mosses, cyanobacteria, and algae dominate the
uppermost part of the soil surface (Rosentreter and Eldridge 2004). Biological soil crusts provide
living cover in environments where soil conditions and high evapotranspiration rates do not support
dense vascular plant cover. They reduce soil erosion and enhance nutrient cycling in semi-arid and
arid plant communities (see Kaltenecker et al. 1999; Rostentreter and Eldridge 2004).

4.2.1.2 Condition and Trends
Big sagebrush steppe

Basin big sagebrush has a variable mean fire-return interval (<50-150 years). Ecologically
significant fires are generally mixed lower severity fires with high severity fires that occur on longer
intervals. Periodic drought and insect outbreaks are also factors. Shrub canopy closure of 30%-40%
may occur, but it is considered rare. Recently, invasive annual grasses have encroached on patches
of varying size. Across the Great Basin, a lack of fire has resulted in a greater proportion of the late-
seral closed canopy class than is thought to have occurred historically. Livestock grazing has further
increased the proportion of rabbitbrush and decreased native bunchgrass vigor and abundance in all
seral stages. On Sheldon Refuge, these habitats are confined to areas of deep soils with adequate
moisture and are generally in overall fair condition.
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Big sagebrush shrubland

Wyoming big sagebrush habitats historically experienced relatively infrequent fire due to highly
variable fire fuels; average fire-return intervals were estimated to be 25 to 100 years (Rose and Miller
1998). Shrub die-offs have occurred, but the causes are largely unknown. Typical canopy cover in
this habitat ranges from 8% to 23%; at 12% to 15% cover understory production can begin to decline
(Winward 1991). Return of a site following disturbance with a previously high canopy cover (~20%)
to a shrub-dominated canopy can take upward of 40 years in drier sites (Winward 1991). In the
Great Basin, past overgrazing has allowed invasive annual grasses, mostly cheatgrass, to establish
within many of these habitats. In some areas, cheatgrass has contributed to larger and more frequent
fires than occurred historically and is resulting in habitat conversion. In addition, grazing has also
contributed to an increased density of large shrubs and a reduction in perennial grasses. On Sheldon
Refuge, grazing by feral horses continues to be a main concern in these habitats. While
encroachment by cheatgrass in disturbed areas is also a concern, these habitats appear to be in overall
fair condition.

Low sagebrush shrubland and steppe

Fire in low sagebrush habitats does not carry well and is infrequent under all but extreme conditions.
Prior to European settlement, the estimated mean fire-return interval in low sagebrush habitats was
100 to 200 years (Rose and Miller 1998); it is likely that the period of fire suppression has not yet
pushed this habitat beyond its historical fire-free interval (Ballard 2002). These habitats regenerate
slowly following fire, and prescribed fire treatments in these types of less productive habitats have
had mixed results (Rose and Miller 1998). Disturbed low sagebrush habitats are also commonly
threatened by invasion from exotic annual grasses, including cheatgrass; invasive plants are less
likely to invade undisturbed sites in good condition. Some stands across the Great Basin have seen
reductions in large perennial bunchgrasses as a result of past grazing history. On Sheldon Refuge,
while grazing by feral horses and burros continues to be a main concern, these habitats appear to be
in overall fair to good condition.

Salt desert scrub and greasewood flat

Moisture supporting these intermittently flooded wetlands is usually derived off-site, and they are
dependent upon natural watershed function for persistence (Reid et al. 1999). However, the length
and severity of drought in the Great Basin has increased since the beginning of the twentieth century.
Disturbance events are generally unpredictable and include drought (mean 70 years), flooding (mean
100 years), and fire (mean 150-1,000 years) although stand-replacing fire is rare. Historical
overgrazing by livestock on Sheldon Refuge contributed to an increase of shrubs on these sites, and a
significant proportion of Great Basin wildrye stands have been converted to greasewood dominated
habitats (Photo 4.2). Upland salt desert shrub and greasewood communities are also easily invaded
and, in the short term, replaced by cheatgrass and other invasive plant species (e.g., Halogeton spp.).
In some areas of the Great Basin, the invasion of cheatgrass has altered fire behavior and frequency
in these community types. On Sheldon Refuge, ongoing grazing by feral horses and burros precludes
restoration.
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Photo 4.2 Typical salt desert scrub and greasewood habitat within Sheldon Refuge
(Photo Gail Collins).

Montane sagebrush steppe

Mountain sagebrush habitats incur stand-replacing fire every 12 to 15 years on average, ranging from
three to 38 years (Miller and Rose 1998). The disturbance pattern largely creates a variety of age
classes across the larger landscape ranging from 100 to 5,000 acres in size. Under pre-European
settlement conditions, mosaic burns generally killed the above-ground portion of at least 75% of
plants (also called topkill) due to the relatively continuous herbaceous layer. These stands also incur
periodic mortality due to insects, disease, winter kill, rodent outbreaks, and drought. These
disturbances in combination may have significantly reduced the cover of dense stands every 50 to
100 years.

Bitterbrush is a major component of some mountain big sagebrush habitats on Sheldon Refuge and is
considered a valuable forage shrub on many ranges occupied by wintering ungulates. Initially, fire
exclusion coupled with intensive spring perennial grazing by livestock appeared to favor bitterbrush
stand establishment, growth, survival, and increased density (Bunting et al. 1985; Rice 1983;
Salwasser 1979). However, livestock overgrazing, senescence, extreme natural fire, and
encroachment by big sagebrush has severely reduced bitterbrush abundance across much of its range
(Murray 1983; see Ganskopp et al. 2004). Currently, diminished bitterbrush recruitment and reduced
vigor are attributed mainly to the absence of disturbance, including fire (Adams 1975; Bedunah et al.
2004; Rice 1983; Roberts et al. 1989; Salwasser 1979). Plant age and vigor in particular can
contribute to sprouting responses; shrubs less than five or greater than 60 years old do not sprout well
(Martin and Driver 1983; USDA 1999). Other sources of disturbance include periodic defoliation by
insects (e.g., tent caterpillar, grasshopper, tussock moth) and disease (e.g., root rot, fungus) (Dryer et
al. 2007). However, many species of insects and mites inhabit bitterbrush, several of which are
beneficial; bitterbrush is insect pollinated (Dryer et al. 2007).

Fire exclusion in many bitterbrush stands has resulted in increased competition from western juniper
and big sagebrush encroachment. Indeed, protection of stands from fire to the point of advanced age,
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where excessive fuel has accumulated, plant competition has developed, or the plants have not
developed sprouting capability, has led to bitterbrush stands that are increasingly susceptible to fire
across the Great Basin (Martin and Driver 1983). In the Badger Mountain area of Sheldon Refuge,
natural fire re-occurred in 1994, 1997, and 2000. After the 1994 fire, there was marked recruitment
of bitterbrush seedlings on the margins of the burned area (Clements and Young 2006). But the 1997
and 2000 fires in the same area may have eliminated some of the seed source necessary for further
shrub recruitment (Clements and Young 2006). On Sheldon Refuge, while grazing by feral horses
continues to be a main concern, these habitats appear to be in overall fair condition.

4.2.2 Other Associated Sagebrush-steppe Communities
4.2.2.1 Associated Wildlife
Birds

Bird species whose distribution is closely tied to sagebrush habitats during at least part of the year are
considered sagebrush obligates (Braun et al. 1976; Paige and Ritter 1999). Shrubland and grassland
birds are declining faster than any other group of species in North America (Dobkin 1994; Paige and
Ritter 1999; Saab and Rich 1997). In fact, sagebrush habitats have been identified as one of the top
most threatened bird habitats in the United States (American Bird Conservatory 2007). Dobkin and
Sauder (2004) documented significantly declining population trends for 16 of the 25 upland bird
species considered. In addition, Paige and Ritter (1999) identified 18 bird species associated with
sagebrush ecosystems that were of conservation concern. These species represent an important
component of the biodiversity of the western United States but have seen little conservation action
(Knick et al. 2003). Recently, the three primary passerine species of sagebrush habitats, Brewer’s
sparrow, sage sparrow, and sage thrasher, have received special conservation status in one or more
western states (Knick and Rotenberry 2002; Wildlife Action Plan Team 2006). The status of
populations on Sheldon Refuge is unknown.

Greater sage-grouse

Widespread concern for sagebrush-obligate wildlife due to loss of sagebrush habitats has been
primarily focused on Greater sage-grouse (habitat distribution shown in Figure 4.3), the flagship
game bird of these landscapes (see Dobkin and Sauder 2004). Sage-grouse on Sheldon Refuge have
been documented to nest in shrub habitats, including low sagebrush, big sagebrush, and bitterbrush
sites (Klebenow and Burkhardt 1982). While shrubs also provide important forage, the importance
of forbs and insects in the sage-grouse diet has been well documented (Drut et al. 1994; Evans 1986;
Gregg 2006). For example, Huwer et al. (2008) found that increasing forb cover in areas with <20%
forb cover may lead to increased chick survival and grouse productivity. For more information on
sage-grouse ecology, see Connelly et al. (2004) and CalPIF (2005).

Sage-grouse have been extirpated in British Columbia, Nebraska, New Mexico, Arizona, and
Oklahoma (Braun 1991, 1993). Within the core area of their range, sage-grouse populations have
dramatically declined (Braun 1998; Wisdom et al. 1998). In 2008, the Western Association of Fish
and Wildlife Agencies (WAFWA) conducted new population trend analyses that incorporated an
additional four years of data beyond the Connelly et al. 2004 analysis (WAFWA 2008). Although
the WAFWA analyses used different statistical techniques, lek counts also were used. WAFWA
results were similar to Connelly et al. (2004) in that a long-term population decline was detected
from 1965 to 2007 (average 3.1% annually; WAFWA 2008). WAFWA attributed the decline to the
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reduction in number of active leks (WAFWA 2008). Across Nevada, annual rates of change suggest
a long-term decline for sage-grouse. The statewide population reached a low in the mid-1990s and
according to Connelly et al. (2004) did not appear to have changed substantially since that time. In
the mid-1980s, a study in an area adjacent to Sheldon Refuge suggested that high harvest rates
combined with low annual recruitment were affecting the low density sage-grouse population
(Zunino 1987).

Recorded estimates of sage-grouse numbers and population trends have been maintained since 1942
on Sheldon Refuge (USFWS 1971); however, methods were not standardized until the mid-1990s
(Collins 2008b). The primary method used to monitor trends in sage-grouse populations within
Sheldon Refuge is by conducting helicopter surveys to count the number of male birds annually at
designated lek areas during the breeding season. In 2004 the population of sage-grouse within
Sheldon Refuge was estimated at 2,896 to 3,475 birds (Sage-grouse Conservation Team 2004). In
2007, 2008, and 2009, a population decrease was noted for Sheldon Refuge, which had shown
population increases each year since calculations were first established in 2003 (Collins 2010; Sage-
grouse Conservation Team 2007; Sheldon Refuge files).

Hunting for sage-grouse within Sheldon Refuge has been conducted intermittently and for various
purposes over the past 50 years. There was no hunting for sage-grouse on Sheldon Refuge between
the refuge’s establishment in 1931 and 1960. A limited annual sport hunting season was initiated in
1961 (USFWS 1971) but was subsequently closed. In 1995, the Service, in cooperation with the
State of Nevada, initiated a limited permit-only hunting season for Greater sage-grouse on the
majority of Sheldon Refuge (Collins 2008b; Day 2009) specifically to collect bird wings for use in
estimating population productivity and reproduction. Although population trend can be estimated
from lek counts alone, production data help determine whether recruitment rates are high enough to
sustain a population. Nest success and recruitment of juveniles into the population are usually cited
as the most significant parameter influencing sage-grouse population trend (Armentrout et al. 2004).
The nest success for 2008 was estimated to be 61%. This was higher than all other areas in the
western region of Nevada, which includes Washoe, Humboldt, and Churchill counties. However, the
accuracy of this estimate is questionable due to greater susceptibility of immature birds to hunter
harvest and concerns related to inadequate sample size. Wing data from birds harvested on Sheldon
Refuge are also used to estimate sage-grouse sex and age ratios. Monitoring upland game population
trends with sex and age ratios from hunter harvests is a common practice, although recent analyses
indicate that the number of samples required to generate precise population estimates currently
exceeds the harvest levels of most states (Hagen and Loughin 2008). Questions regarding the ability
to conduct meaningful population analysis from hunter-harvested wings have previously been noted
for Sheldon Refuge (Klebenow and Burkhardt 1982). Despite the limitations of wing data, they
probably provide the only viable means for assessing the effects of management actions on
production at the state or local population management unit scale (Sage-grouse Conservation Team
2004).

The hunt on Sheldon Refuge is considered the most conservative in Nevada and is conducted by
permit during two separate two-day seasons during September each year. In total, 75 permits are
issued, each of which allow a maximum daily harvest of two birds and a maximum possession limit
of four birds for a maximum allowable harvest of 300 birds. The average annual harvest reported is
144 birds. NDOW and Sheldon Refuge coordinate the timing and harvest limit of the hunting
season(s). All permit holders are required to deposit one wing from each sage-grouse harvested in
collection barrels on Sheldon Refuge. In addition, hunters must return a questionnaire to USFWS
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stating if they actually hunted, where they hunted, and how many birds they harvested. The
compliance rate for returning the questionnaire was 90% in 2001 (Armentrout et al. 2004).

In 2010 the USFWS listed Greater sage-grouse as a candidate species under the Endangered Species
Act, meaning that the Service finds that listing the Greater sage-grouse (rangewide) (as a threatened
or endangered species) is warranted but precluded by higher priority listing actions. The Service
recognizes the need to recover sage-grouse populations throughout the United States to ensure the
continued existence and survival of the species. In support of sage-grouse population recovery
efforts, 25 birds were translocated from Sheldon Refuge to Washington in 2004, and 22 birds were
translocated to California in 2007.

Other birds

Sagebrush-steppe and shrubland habitats on Sheldon Refuge provide important habitat to a range of
other bird species. As discussed above, the major sagebrush-steppe obligate passerine species are
Brewer’s sparrow, sage sparrow, and sage thrasher. In addition, many other birds seasonally occupy
shrub-steppe habitats on Sheldon Refuge including vesper sparrow (Pooecetes gramineus), horned
lark (Eremophila alpestris), lark sparrow (Chondestes grammacus), loggerhead shrike (Lanius
ludovicianus), green-tailed towhee (Chlorura chlorura), gray flycatcher (Empidonax wrightii), Say’s
phoebe (Sayornis saya), western meadowlark (Sturnella neglecta), western kingbird (Tyrannus
verticalis), and white-throated swift (4deronautes saxatalis). Shrub-steppe uplands also provide
foraging habitat for raptors, including bald eagle (Haliaeetus leucocephalus), long-eared owl (4sio
otus), ferruginous hawk (Buteo regalis), red-tailed hawk (B. jamaicensis), and prairie falcon. Of the
listed species above, Greater sage-grouse, Brewer’s sparrow, sage sparrow, bald eagle, ferruginous
hawk, white-throated swift, and loggerhead shrike have been identified as Nevada Species of
Conservation Priority (Wildlife Action Plan Team 2006).

Mammals
Pronghorn

Pronghorn (habitat distribution shown in Figure 4.4), a sagebrush-obligate species within the Sheldon
and Hart Mountain refuges are migratory, and the populations of these two refuges are thought to
intermingle (Pyle and Smith 1990). There have been few accurate total population counts of
pronghorn on Sheldon Refuge or adjacent lands; generally efforts have been directed toward herd
composition rather than population census. For all survey efforts (composition and census),
discrepancies in location and distribution of the population during surveys, differences in the timing
and intensity of effort, poor and varied techniques, and lack of available resources have contributed
to the complexity of this issue (USFWS 2001b).

Pronghorn were nearly extirpated from North America in the late 1800s by sport and commercial
hunting. Following the enactment of protective laws, pronghorn subsequently increased by >3,200%
during the twentieth century; they have been second only to deer species in abundance and harvest in
the United States (Yoakum et al. 1996). Pronghorn populations have undergone large fluctuations
since Sheldon Refuge was established. Three population trends are evident on the Sheldon and Hart
Mountain refuges since the 1930s. First, summer numbers gradually declined from a peak in the late
1930s to a low in the mid-1950s. The population then increased in the late 1950s, and was
apparently stable between the 1950s and 1970s. Pronghorn increased again in the 1980s (Pyle and
Smith 1990). There were recent concerns in the mid- to late 1990s that the population on Hart
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Mountain Refuge was at risk of decline (USFWS 2001b). Early data from studies initiated during
that period suggested that predators were responsible for the majority of pronghorn fawn mortality
and that predator control was necessary for the recovery of the declining population (USFWS
2001b). Ultimately, predator control efforts were postponed indefinitely in part due to an unexpected
improvement in fawn survival, and both the Hart Mountain and Sheldon pronghorn populations have
since substantially increased (Collins 2008a). This indicates that predation was not the primary
limiting factor. Indeed, additional data has since demonstrated that both the fawn’s date of birth and
previous summer’s precipitation are highly important factors in fawn survival (Whittaker 2008).
There was no harvest season for pronghorn within Sheldon Refuge between 1936 and 1967.
Conservative harvest regulations were implemented in 1968, with an emphasis on quality hunting
experiences (Pyle and Smith 1990).

For studies of pronghorn habitat requirements, diet, intra-species interactions, and population
dynamics within Sheldon Refuge see Deming (1954), Meeker (1979), McNay (1980), and Maher
(1991). Low sagebrush habitats on Sheldon Refuge in particular are important for pronghorn,
especially for wintering and fawning. Sagebrush is also an important forage source year-round, with
forbs contributing heavily to the diet during the summer. Winter weather severity and
spring/summer precipitation strongly influence pronghorn population numbers, trends, production,
recruitment, distribution, and seasonal movements (USFWS 2001b).

Mule deer

Mule deer populations (habitat distribution shown in Figure 4.4) have experienced wide fluctuations
over the past 60 years due to past land management practices. The current decline of populations
throughout the western United States most likely is the result of habitats that have reached optimum
levels during and following a period of extreme disturbance. It is unlikely these lands will again
support such high historically observed numbers of mule deer (Gruell 1986).

Studies have confirmed that mule deer diets on Sheldon Refuge are dominated by bitterbrush and
mountain mahogany (Woodis 1989). Important mule deer fawning habitats on Sheldon Refuge also
include mountain big sagebrush and mountain mahogany sites, and the Virgin Valley is important for
spring foraging (Burkhardt et al. 1982). Data also indicate that some mule deer summering on
Sheldon Refuge migrate off-refuge during the winter (Burkhardt et al. 1982; Sheldon Refuge files).
There were no open seasons for deer harvest between 1936 and 1951. By the mid-1950s, mule deer
ranges on Sheldon Refuge were noted as being severely overgrazed and attempts were made to
reduce the wintering mule deer population by as much as 30% (USFWS 1956). However, in the
early 1960s, it was noted that liberal harvest regulations, including either-sex and extended seasons,
were potentially impacting Sheldon Refuge’s mule deer population outside of the closed areas
(USFWS 1962). Currently mule deer hunting is managed to limit take and maximize quality hunting
experiences.

Pygmy rabbit

Pygmy rabbits (habitat distribution shown in Figure 4.3) are a sagebrush habitat specialist of
heightened conservation concern for which data on distribution, movement, and space use are limited
(USFWS 2003). Following declines in Oregon and Washington and a lack of solid information
about its status elsewhere, the species was designated as a Federal species of special concern. In
2010, the Service determined that there has been some loss and degradation of pygmy rabbit habitat
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range-wide, but not to the magnitude that constitutes a significant threat to the species and that
protection under the Endangered Species Act is not warranted.

While the population status of pygmy rabbits on Sheldon Refuge is largely unknown, recent
investigations found that pygmy rabbits were still present throughout all of their historical range in
Nevada (Larrucea and Brussard 2008). Pygmy rabbits are uniquely dependent on big sagebrush for
cover and food, occupying some of the remaining sagebrush steppe in the Great Basin where
sagebrush is relatively tall and dense and soils are deep. Dense sagebrush provides thermal cover
and protection from predators (see Siegel-Thines et al. 2004). In addition to providing cover,
sagebrush dominates the diet of pygmy rabbits throughout the year, with substantial use of grasses
and forbs when seasonally available (see summary by Sanchez and Rachlow 2008). There are
indications that pygmy rabbits use larger home ranges than expected for their body size, and that
their range is influenced by gender, season, and dispersion of resources.

Other mamimals

Additional sagebrush-obligate or shrubland mammal species on Sheldon Refuge include kit fox
(Vulpes macrotis), sagebrush vole (Lagurus curtatus), and Great Basin pocket mouse (Perognathus
parvus). Other mammal species that utilize shrubland habitats on Sheldon Refuge include bobcat,
coyote, mountain lion, desert wood rat (Neotoma lepida), black-tailed jack rabbit (Lepus
californicus), Nuttall’s (mountain) cottontail (Sylvilagus nuttallii), dark kangaroo mouse
(Microdipodops megacephalus), northern grasshopper mouse (Onychomys leucogaster), and Preble’s
shrew (Sorex preblei). Many of the inhabitants of salt-desert scrub, in particular, require burrows for
nesting, hunting, predator avoidance, and thermoregulation. Of the listed species, Preble’s shrew,
sagebrush vole, kit fox, pygmy rabbit, and mule deer are listed as Nevada Species of Conservation
Priority (Wildlife Action Plan Team 2006).

Reptiles and amphibians

The main sagebrush-obligate reptile species that occurs on Sheldon Refuge is the sagebrush lizard.
Other species found in shrub uplands include collared lizard (Crotaphytus collaris), desert horned
lizard (Phrynosoma platyrhinos), pygmy short-horned lizard (Phrynosoma douglasii), western
whiptail (Cnemidophorus tigris), and striped whipsnake (Masticophis taeniatus). The desert horned
lizard and pygmy short-horned lizard are listed as Nevada Species of Conservation Priority (Wildlife
Action Plan Team 2006).

Amphibians include the Great Basin spadefoot toad (Scaphiopus intermontanus). This species is

unique in that it occupies arid regions of sagebrush flats and shrublands, breeding in temporary or
permanent water bodies. While little is known of their movement capabilities, it is suspected they
may move several hundred feet between breeding sites and terrestrial habitats (Hammerson 2005).

4.2.2.2 Threats

Across the Great Basin, human-caused disturbance and habitat fragmentation associated with
livestock grazing, fencing, agriculture, mining, urban development, and recreational access are all
considered threats. In addition, encroachment of western juniper, expanding invasive plant species,
changes in the natural fire regime, disease, and grazing from feral horses and burros are also threats
to these habitat types and associated fish and wildlife within Sheldon Refuge.
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Shrubs and trees increased with the increasing length of fire-return intervals after the 1870s, and
currently a dense shrub or tree layer dominates much of the mountain big sagebrush—bunchgrass
communities in much of the Great Basin. Burkhardt and Tisdale (1976) concluded that fire-
frequency intervals of 30 to 40 years would be adequate to keep western juniper from invading many
sagebrush-grassland communities. As communities cross the threshold and juniper begins to
dominate a site, the rapid decline of understory fine and woody fuels greatly reduces the potential for
fire to occur (Miller et al. 2001). However, the decline of intact Wyoming big sagebrush—bunchgrass
communities in the larger region has generated debate regarding the value and risks associated with
using prescribed fire in an attempt to mimic historical fire regimes; in particular, the potential for
prescribed fire to promote exotic annual grass invasion. Sites that have transitioned from shrub-
steppe to woodland due to encroachment of western juniper may now only burn under severe weather
conditions that create crown fires in tree-dominated communities (Knick et al. 2005).

Human disturbance and habitat fragmentation

Anthropogenic influences in shrub-steppe ecosystems have changed the landscape of the
Intermountain West (see Section 4.2.1). This includes habitat fragmentation associated with
livestock grazing, fencing, agriculture, mining, urban development, and recreational access.

4.2.3 Semi-desert Grasslands and Steppes
4.2.3.1 Description and Location

These habitat types include semi-desert steppes and grasslands characterized by sparse to moderately
vegetated mosaic of shrubs and perennial grasses (Photo 4.3). The herbaceous layer is dominated by
drought-resistant perennial bunchgrasses including bluebunch wheatgrass, Thurber’s needlegrass,
Sandberg’s bluegrass, Great Basin wildrye, needle-and-thread, and Indian ricegrass. Shrubs include
greasewood, spiny hopsage, saltbrush (4¢riplex spp.), sagebrush, bitterbrush, and rabbitbrush.
Nomenclature follows that described in LANDFIRE (2007) and the Southwest Regional Gap
Analysis Project (NatureServe 2004).

4-24 Chapter 4. Biological Environment



Sheldon National Wildlife Refuge Final CCP/EIS

Photo 4.3 Typial semi-desert gassland habitat within Sheldon Rege.
4.2.3.2 Condition and Trend

The composition and structure of the semi-arid or desert grasslands of western North America have
changed dramatically over the past 150 years. Native brushy or woody species in these communities
have increased in density and cover due to changes in local conditions (Van Auken 2000). Causes
for shrub or woody plant encroachment in semi-arid grasslands have been much debated. Most often
cited as reasons are climate change, chronic high levels of grazing, changes in fire frequency,
changes in grass competitive ability, spread of seed by livestock, small mammal populations,
elevated levels of carbon dioxide, and combinations of these factors (see Van Auken 2000). Chronic
high levels of grazing associated with the introduction of cattle (and likely feral horses and burros)
appear to be a primary factor in the conversion of semi-arid grasslands into shrublands or woodlands.
However, the mechanisms are still not well understood (Van Auken 2000). At the same time, fire
frequency and fire size in these semi-arid grasslands have decreased, resulting in larger and denser
stands of woody plants and less grass. There is historical evidence of fires in these systems from the
earliest travelers and European settlers, although some argue that there was not enough fuel in these
grasslands to carry an extensive fire; today natural fires are rare (see Van Auken 2000).

4.2.3.3 Associated Wildlife
Birds

Semi-desert steppes and grasslands support several breeding bird species including Greater sage-
grouse, horned lark, mountain bluebird (Sailia currucoides), savannah sparrow (Paserculus
sandwichensis), vesper sparrow, and western meadowlark. Grasslands also provide foraging habitat
for raptors including American kestrel (Falco sparverius), ferruginous hawk, golden eagle, long-
eared owl, short-eared owl (4sio flammeus), northern harrier (Circus cyaneus), northern shrike
(Lanius excubitor), red-tailed hawk, and rough-legged hawk (Buteo lagopus). The Greater sage-
grouse, ferruginous hawk, short-eared owl, and western burrowing owl (Speotyto cunicalaria) are
listed as Nevada Species of Conservation Priority (Wildlife Action Plan Team 2006).

Chapter 4. Biological Environment 4-25



Sheldon National Wildlife Refuge Final CCP/EIS

Western burrowing owl

Populations of burrowing owls have declined in many portions of their range. The owls are listed as
endangered in Canada, a species of National Conservation Concern in the United States, and are
listed, or being considered for listing, in many western states (Conway et al. 2008; Klute et al. 2003).
The status of the population on Sheldon Refuge is largely unknown. For details of burrowing owl
ecology, see Klute et al. (2003).

Mammals

Semi-desert steppes and grasslands on Sheldon Refuge provide habitat for pronghorn, mule deer, kit
fox, coyote, bobcat, mountain lion, yellow-bellied marmot (Marmota flaviventris), American badger
(Taxidea taxus), black-tailed jackrabbit, white-tailed jackrabbit (Lepus townsendii), Belding’s ground
squirrel (Spermophilus beldingi), Ord’s kangaroo rat (Dipodomys ordii), and northern grasshopper
mouse. Species included as Nevada Species of Conservation Priority are mule deer and kit fox
(Wildlife Action Plan Team 2006).

Reptiles and amphibians

Reptiles documented in these habitats on Sheldon Refuge include desert horned lizard, long-nosed
leopard lizard (Gambelia wislizenii), pygmy short-horned lizard, rubber boa (Charina bottae),
western whiptail, striped whipsnake, and western rattlesnake (Crotalus viridis). The desert horned
lizard, pygmy short-horned lizard, and long-nosed leopard lizard are listed as Nevada Species of
Conservation Priority (Wildlife Action Plan Team 2006). Amphibians include the Great Basin
spadefoot toad, although the distribution of this species is limited by available ponds for breeding.

4.2.3.4 Threats

In addition to feral horses and burros (see Section 4.1.1), human disturbances associated with
recreation use and habitat fragmentation from vehicle routes and utility rights-of-way (see Section
4.1.5) are considered threats to these habitat types and associated wildlife within Sheldon Refuge.

4.2.4 Emergent Marshes, Wet Meadows, Streams, Reservoirs, Springs,
Springbrooks, and Ephemeral Wetlands

4.2.4.1 Description and Location

Riparian habitats in western rangelands have exceedingly high values for human society, fish, and
wildlife. Their resource values far exceed the approximate 0.1% of the land area they cover (Ohmart
1996). These areas serve to trap and stabilize eroded sediments, detoxify compounds, act as
phosphorus sinks for soil enrichment, and serve as denitrification areas to provide high water quality
(Ohmart 1996). Riparian areas are also the most ecologically productive and diverse of all terrestrial
habitats. This results from a variety of physical environments arising from moisture gradients,
margins of often highly contrasting vegetation components, and a general mosaic of habitats created
by dynamic stream changes (Clary and Medin 1999). Riparian habitats are also particularly
important in the arid refuge environment where the presence of water and relatively cool, often
shaded conditions provide an ecological importance and diversity far beyond their extent; a large
portion of both the flora and fauna in riparian zones exists nowhere else (Clary and Medin 1999;
Ohmart 1996). Although many desert aquatic species are adapted to life in ephemeral, saline, or
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geothermal habitats, prolonged disruption of aquatic environments has resulted in the loss of
biodiversity in the Great Basin (Herbst 1996).

On Sheldon Refuge, water is scarce during the summer months, and the most consistent water
sources are natural springs and associated springbrooks, the majority of which are located between
5,700 and 6,700 feet in elevation. See Section 3.3 for a more detailed description water sources and
hydrology within Sheldon Refuge.

There are four major types of aquatic and riparian habitats on Sheldon Refuge: 1) ephemeral
wetlands; 2) emergent marshes and wet meadows; 3) springs and springbrooks; and 4) streams and
reservoirs. Nomenclature used generally follows that described in LANDFIRE (2007) and the
Southwest Regional Gap Analysis Project (NatureServe 2004). Further detail may also be found in
Rogers and Tiehm (1979).

Emergent marshes and wet meadows

These areas are generally broad flat areas that include wet meadows, ponds, fringes around lakes and
along slow-flowing streams, and springbrooks (Photo 4.4). Water levels may be stable or fluctuate
over a season, and these areas include seasonally flooded meadows or shallow freshwater
floodplains. There is generally a diverse array of native wetland plants including emergent plants,
sedges, and moist-soil plants. Common vegetation include bulrush (Scirpus sp., Schoenoplectus
spp.), cattail, rushes, sedges, pondweed, pond lily (Nuphar spp.), and canarygrass (Phalaris spp.).
Shrub species, where present, include willow, aspen, and chokecherry (Prunus spp.).

Photo 4.4 Typical wet meadow habitat within Sheldon Refuge.
Streams and reservoirs

Stream habitats have water temperatures generally <75°F, and include flowing water with well-
vegetated cover, stable banks free from barriers and diversions, stream velocity breaks, and in
relatively silt free, rocky riftle-run areas (Photo 4.5). Substrates range from soft bottom sediments to
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rocky riffle-run areas. Vegetation found along the reservoirs is generally characterized by species
that are tolerant to fluctuations in water levels. Common species found on or near the shores include
wedgeleaf dock (Rumex triangulivalvis), povertyweed (Iva axillaries), spikesedge (Eleocharis spp.),
and cattail (Typha latifolia).

Springs and springbrooks

Ephemeral or perennial freshwater springs and associated springbrooks have a range of water
temperatures (<78°F to >86°F). Substrates range from boulders and gravel to fines and vegetation
and there is generally low to no turbidity. The vegetation found at these sites is very similar to that
of riparian communities described earlier. However, unique and rare vegetation communities can be
found at some of the thermal springs and may include desert centaury (Centaurium exaltatum), alkali
pepperweed (Lepidium dictyotum), and boraxweed (Nitrophila occidentalis).

Ephemeral wetlands

Ephemeral wetlands include shallow swales with basin topography; these barren and sparsely

vegetated areas include playas, salt flats, and mudflats (Photo 4.6). These systems hydrate via
overland flow or groundwater discharge. The soils are lacustrine or palustrine and alkaline to

hypersaline. Herbaceous species include fourwing saltbrush, spiny hopsage, and Great Basin

wildrye.

Ephemeral wetlands within Sheldon Refuge consist almost entirely of small, closed basins called
playas, which collect precipitation and runoff from the surrounding areas. Playas are formed and
maintained through a combination of dissolution of subsurface basin material and wind deflation
(Gustavson et al. 1995; Osterkamp and Wood 1987; Reeves and Reeves 1996). These processes
concentrate salts and clay minerals in playa soils, making them more alkaline, and reduce water
infiltration. As a result, playa habitats may become flooded after even a small amount of
precipitation. Playas range in size from less than an acre tens of thousands of acres. Most playas
within Sheldon Refuge are less than 50 acres in size. Because playa hydrology is determined by
localized weather conditions, playas may be flooded seasonally or annually for several consecutive
years, or may be dry for a number of years and flooded only rarely. Playa flooding is highly variable
and may range from of only a thin film of water to several inches of water. Because playas are
closed basins, water remains until it evaporates or infiltrates into the soil. During flooded conditions,
typically during spring, playas teem with aquatic invertebrates. These invertebrates provide
important forage for migrating birds. As playas begin to dry later in the season, the moist soils
support grasses, sedges, and forbs, which provide forage for pronghorn, deer, sage-grouse, and other
wildlife. Little research or literature is available related to playa formation and ecology, but for the
Southern High Plains region of Texas and New Mexico, Haukos and Smith (2003) stated that
because scattered individual playas collectively form the basis for diversity of the region, impairment
of the function of an individual playa contributes to the decline of biodiversity across a much larger
area than only the impacted wetland. Therefore, successful conservation of playas and associated
flora and fauna is dependent upon protection of as many playas as possible in the landscape rather
than attempting to identify the best playas and concentrating efforts on a select few wetlands.
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I

Photo 4.6 Typical playa habitat within Sheldon Refuge (Photo Gail Collins).

Playa habitats support a broad array of bird, amphibian, invertebrate, and plant species. Invertebrates
and other aqatic taxa which live in playa wetlands are specially adapted to withstand prolonged dry
periods and to then quickly mature and reproduce during brief periods when playas flood. and Smith
(2003). Historically, plants in playas were grazed seasonally by many wildlife species, including
pronghorn (Antilocapra americana Ord), elk (Cervus elaphus Linnaeus), and bison (Bison bison
Hamilton-Smith). Any grazing by wildlife today is generally by small mammals, although
pronghorn and deer (Odocoileus spp.) continue to forage in grassland playas.
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At any point-in-time, species occurrence in playas is dependent on three factors: 1) the composition
of the available seed bank (i.e., viable seed in a position within the soil capable of germinating), 2)
the environmental conditions of previous years that dictated species presence and replenishment of
the seed bank, and 3) the environmental conditions of the current growing season that regulates
germination and seedling growth from the seed bank (Haukos and Smith 1993).

4.2.4.2 Condition and Trends

Despite removal of domestic cattle and sheep from riparian areas, grazing by feral horse and burro
populations continues to impact the condition of riparian habitats on Sheldon Refuge (USFWS
2008a). Impacts include indirect effects such as reducing plant vigor or eliminating vegetation by
grazing and trampling.

Erosion and high levels of turbidity are common water-related issues on Sheldon Refuge (Barnett
2002; Steblein 2007). Most springs and adjacent meadows have been trampled by previous livestock
and current feral horse use, resulting in weakened vegetation, erosion, and headcutting. In particular,
grazing on Sheldon Refuge has resulted in deterioration of spring-associated meadows and
destruction of riparian vegetation (including willows and aspen). Recent surveys of springs on
Sheldon Refuge rated approximately 43% of perennial springs as displaying moderate to severe
grazing disturbance; feral horses were the most commonly documented ungulate, occurring at 71%
of sites surveyed (Collins 2009). In addition, 31 springs surveyed did not meet guidelines for
riparian protection detailed by Chaney et al. (1990): undergoing moderate to severe utilization,
affected by uncontrolled season-long grazing by feral horses, and stubble heights <3.19 inches.

Earlier accounts suggested that heavy grazing of Sheldon Refuge meadow habitats was the most
serious management problem for Greater sage-grouse (USFWS 1971). While moderate levels of
managed, seasonal grazing on Sheldon Refuge appeared to be effective in stimulating forb regrowth
on meadows, weedy species were generally more prevalent at sites exposed to moderate to heavy
long-term grazing (Evans 1986). Without plants to slow water movement and associated
headcutting, the water table has dropped at some sites, and sagebrush, primarily on the periphery, has
invaded associated riparian meadows.

Global declines in amphibian populations are perhaps one of the most enigmatic environmental
problems of the late twentieth century (Daszak et al. 1999). While some declines are likely due to
habitat destruction, others are not associated with obvious environmental factors. Other potential
causes include the introduction of predators or competitors, increased ultraviolet irradiation, acidic
precipitation, adverse weather patterns, environmental pollution, infectious disease, or a combination
of factors (Daszak et al. 1999).

4.2.4.3 Associated Wildlife

Birds

Greater sage-grouse

Summer and fall habitat types utilized by sage-grouse on Sheldon Refuge include both uplands and
meadow sites, including ecotones between these types (Klebenow and Burkhardt 1982). After

hatching, sage-grouse broods seek out riparian meadows and other moist areas where native
broadleaved flowering plants and insects are abundant. See Section 4.2.1 for more information
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regarding Greater sage-grouse on Sheldon Refuge. On Sheldon Refuge, it has been shown that
Greater sage-grouse generally avoid meadow areas where sagebrush encroachment has occurred.
(Klebenow and Burkhardt 1982).

Other birds

Aquatic and riparian habitats on Sheldon Refuge provide important habitat for a wide variety of
resident and migratory birds. Nevada lies within the Pacific Flyway, the primary seasonal movement
corridor for waterbirds migrating west of the Rocky Mountains (Wildlife Action Plan Team 2006).
The number of waterfowl that use Sheldon Refuge is not large compared to other areas, although a
substantial number use Sheldon Refuge’s wetlands during fall migration. While most shorebirds
using refuge wetlands are spring and fall migrants, species including American avocet, American
bittern (Botaurus lentiginosus), killdeer (Charadrius vociferous), Virginia rail (Rallus limicola), sora
rail (Porzana carolina), black-necked stilt, long-billed curlew, spotted sandpiper (Actitis macularia),
willet (Catoptrophorus semipalmatus), Wilson’s phalarope, and common snipe (Capella galliango)
are known to nest around permanent water sources. Other common waterbird species that occur
seasonally in Refuge aquatic habitats are greater sandhill crane, black-crowned night heron
(Nycticorax nycticorax), double-crested cormorant (Phalacrocorax auritus), Forster’s tern (Sterna
forsteri), black tern (Chlidonias niger), western snowy plover, greater and lesser yellowlegs (7ringa
melanoleucus and T. flavipes), sandpipers (least [Calidris minutilla], solitary [T. solitaria], and
western [C. mauri]), and grebes (Clark’s [Aechmophorus clarkii], eared [Podiceps caspicus], horned
[P. auritus], pied-billed [Podilymbus podiceps], and western [A. occidentalis]). These habitats also
provide foraging areas for a range of seasonally resident and migrating raptors, including American
kestrel, bald and golden eagles, ferruginous hawk, northern harrier, rough-legged hawk, Swainson’s
hawk (Buteo swainsoni), short-eared owl, long-eared owl, and western screech owl (Otus asio).
Passerines also occupy these habitats and include bobolink (Dolichonyx oryzivorus), Brewer’s
blackbird (Euphagus cyanocephalus), red-winged blackbird (Agelaius phoeniceus), calliope
hummingbird (Stellula calliope), rufous hummingbird (Selasphorus rufus), savannah sparrow, fox
sparrow (Passerella iliaca), vesper sparrow, and western bluebird (Sialia mexicana). Mountain quail
(Oreortyx pictus) are native to Sheldon Refuge, and although this species has been reported only
rarely since the 1960s, it may be occasionally observed within riparian habitats.

Several species of waterfowl also nest on Sheldon Refuge including Canada goose (Branta
canadensis), canvasback (Aythya valisineria), gadwall (Anas strepera), mallard (Anas platyrynchos),
northern pintail (4nas acuta), northern shoveler (Anas clypeata), redhead (Aythya americana), ruddy
duck (Oxyura jamaicensis), blue-winged teal (Anas discors), green-winged teal (Anas carolinensis),
and cinnamon teal (4nas cyanoptera). Limited waterfowl hunting opportunities became available on
Sheldon Refuge beginning in 1999, the majority of which occur at the IXL Ranch wetlands, Alkali
Reservoir, and Perry Springs (USFWS 1998a). Of the above species, those that are listed as Nevada
Species of Conservation Priority include northern pintail, canvasback, cinnamon teal, American
avocet, black-necked stilt, long-billed curlew, willet, greater sandhill crane, Forster’s tern, black tern,
western snowy plover, least sandpiper, grebes, bald eagle, ferruginous hawk, Swainson’s hawk,
short-eared owl, bobolink, rufous hummingbird, and mountain quail (Wildlife Action Plan Team
2006).

Mammals

Riparian habitats provide critical habitat for a variety of small mammals, including Preble’s shrew,
Merriam’s shrew (Sorex merriami), vagrant shrew (S. vagrans), water shrew (S. palustris), montane
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vole (Microtus montanus), Belding’s ground squirrel, and white-tailed antelope ground squirrel
(Ammospermophilus leucurus). In addition, these habitats provide important foraging areas for
California bighorn sheep, mule deer, porcupine, striped skunk (Mephitis mephitis), hoary bat
(Lasiurus cinereus), spotted bat (Euderma maculatum), and little brown myotis (Myotis lucifugus).
Reported occurrences of river otter (Lontra canadensis) and muskrat (Ondatra zibethicus) have been
rare. Seasonally wet areas, particularly associated with playa lakes, are a very important component
in pronghorn summer and fall range. Of the above species, those that have been listed as Nevada
Species of Conservation Priority include Preble’s shrew, Merriam’s shrew, vagrant shrew, water
shrew, river otter, mule deer, California bighorn sheep, hoary bat, spotted bat, and little brown myotis
(Wildlife Action Plan Team 2006).

Beavers

Beaver were released into Virgin Valley in the late 1960s by a local rancher (USFWS 1971); it is
unknown if they historically occurred on Sheldon Refuge. By the end of the nineteenth century,
beaver populations in North America had been rapidly depleted by overharvesting and removed from
many riparian systems (see Svejcar 1997). If they were present on Sheldon Refuge prior to the
decline throughout their range, the influence of beavers on the structure and functioning of riparian
zones may have been substantial, at both the local and landscape scale.

Fish

Beginning in the early twentieth century, aggressive introduction programs established non-native
trout species, including brook (Salvelinus fontinalis), brown (Salmo trutta), and rainbow trout, in
many streams and reservoirs throughout Sheldon Refuge; the majority of those waters still maintain
recreational fisheries to this day. Most recent sport-fish management efforts have focused on the
conservation and expansion of remaining populations of endemic salmonids such as Lahontan
cutthroat trout, while maintaining sport-fishing opportunities through the stocking of non-native trout
species in appropriate locations including Big Spring Reservoir.

Lahontan cutthroat trout

Lahontan cutthroat trout were historically native to the major lakes and rivers of the Lahontan Basin of
Nevada and California; habitat alteration preceded the listing of this subspecies first in 1973. Because of
reduced numbers of this subspecies, individuals have been stocked in Sheldon Refuge reservoirs since
1947 to provide a source for propagation and stocking into other waters (Williams et al. 1980). Catnip
Reservoir continues to provide habitat for the federally listed Lahontan cutthroat trout. These trout are
managed consistently with a special rule under Section 4(d) of the Endangered Species Act, which
authorizes the taking of these trout in accordance with state law. The enables the public to harvest trout
from Catnip Reservoir under a state fishing license and researchers to collect trout under a state scientific
collection permit. NDOW conducted spawning operation and egg takes at Catnip Reservoir to produce
either pure Lahontan cutthroat trout or a hybrid cross with rainbow trout from Big Spring Reservoir for
sport-fish management throughout Nevada. Spawning operations and egg takes continued until 2002,
when the water level at Big Spring Reservoir declined and rainbow trout eggs were no longer available at
Big Spring Reservoir. Since 1959, 6.6 million cutthroat eggs have been taken at Catnip Reservoir (>1.0
million eggs between 1990 and 2001).

Prior to the allowance of sport fishing at Catnip Reservoir in 1998, the Lahontan cutthroat trout
population was managed solely as a brood stock source for egg production. The spawning process is
usually stressful for the fish and mortality can be high. Therefore, stocking rates were adjusted high
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to ensure the annual spawning run was robust. Additionally, stocking rates varied because it was
uncertain how many Lahontan cutthroat trout Catnip Reservoir could support. Over the years, by
comparing relative body condition, biologists were able to determine that +3,000 fish stocked per
year produced the best results.

Currently, it is unknown if Catnip Creek has enough spawning habitat to support a viable population
of Lahontan cutthroat trout, regardless of sport-harvest levels. NDOW has documented Lahontan
cutthroat trout successfully spawning in the Catnip Creek, but survival rates of the juvenile trout and
their contribution the lake’s fishery is unknown. In 2011, NDOW plans to initiate a more
comprehensive research project to determine the amount of contribution these naturally produced
fish have on the fishery and if the fishery could sustain itself without hatchery augmentation. This
project will likely take several years to accumulate enough data to make a determination.

Big Spring Reservoir has been periodically stocked with non-native rainbow trout, but due to dry
weather conditions and a lack of water, this reservoir has not supported a fishery for several years.
Because Big Spring Reservoir is an artificial impoundment, there is no potential spawning habitat,
and the fishery, even with water and under optimal conditions, does not provide any spawning
habitat. Therefore, it is impossible for this fishery to sustain itself in the absence of hatchery
augmentation.

Alvord cutthroat trout

This undescribed subspecies of cutthroat trout is presumed extinct in Oregon and Nevada as a
consequence of hybridization with introduced rainbow trout. Rainbow trout were first introduced
into Virgin Creek in 1934 (Williams et al. 1980), and any remaining cutthroat trout descendants are
likely rainbow trout/Alvord cutthroat trout (Salmo gairdneri x Oncorhynchus clarki) hybrids (Bartley
and Gall 1991).

Chubs

Springs, springbrooks, and streams provide habitat for Alvord and Sheldon tui chubs. The Alvord
chub is indigenous to the Alvord Basin of southeastern Oregon and northwestern Nevada. However,
this species is limited in its distribution by interspecies competition, and the introduction of guppies
has eliminated Alvord chubs from parts of Sheldon Refuge including the Dufurrena and Virgin
Valley areas. The Sheldon tui chub is indigenous to Guano Basin of southern Oregon and northern
Nevada (Williams and Bond 1981; Williams et al. 1980). The restricted range of this species
resulted in its listing at one time as a species of special concern by the American Fisheries Society
(Deacon et al. 1979).

Reptiles and amphibians

Species known to occur in suitable riparian and aquatic habitats include Western terrestrial garter
snake (Thamnophis elegans), Great Basin spadefoot toad, and Pacific treefrog (Hyla regilla). The
distribution of desert amphibians in the arid environment of Sheldon Refuge is sporadic in
association with the distribution of water resources. Isolation of species and subpopulations has
resulted in a high level of endemism which makes Nevada’s (and the Sheldon Refuge’s) populations
particularly susceptible to localized habitat alterations, short-term climatic conditions (e.g., drought),
and ecological changes (Wildlife Action Plan Team 2006).
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Invertebrates

Sheldon Refuge contains a rich diversity of aquatic habitat types and inhabitant invertebrate fauna.
Isolated desert springs and stream drainages, geothermal spring systems, and ephemeral playa lakes
on Sheldon Refuge have been documented to contain over 200 aquatic invertebrate species, including
several undescribed new species, rare and separate populations, and organisms specifically adapted
to life in severe and transient desert environments (Herbst 1996).

There are 74 gastropods listed as Nevada Species of Conservation Priority (Wildlife Action Plan
Team 20006), the vast majority of which are springsnails (Pyrgulopsis spp.). This genus has been
documented on Sheldon Refuge although species have not been identified (Herbst 1996). Most
springsnail populations are highly isolated because springs and seeps are widely dispersed and
disconnected. Their aquatic habitats are rare and sensitive to both drought and water development,
and populations are likely declining almost faster than we can learn about them (Wildlife Action Plan
Team 20006).

4.2.4.4 Threats

Feral horses and burros, sagebrush encroachment, non-native fish and wildlife, disease, and human
disturbances from water developments and recreation uses have been identified as threats to these
habitat types and associated fish and wildlife within Sheldon Refuge.

4.2.5 Cliffs, Canyons, Talus Slopes, and Barren Lands
4.2.5.1 Description and Location

These habitats generally include steep cliff faces, bluffs, high walls, narrow canyons, rocky ledges,
crevices, and rock outcrops of various igneous, sedimentary, and metamorphic bedrock types (Photo
4.7). They also include areas of unstable scree, desert pavement, scarps, talus slopes, slides, dunes,
mines, and gravel pits. These habitats are generally unvegetated to sparsely vegetated with widely
scattered trees and shrubs (e.g., Juniperus spp., Artemesia spp.)

One rare plant, rattlesnake stickweed, has been documented occurring at the base of steep gorge
walls, in rocky areas below the walls, and occasionally along ledges in the rock walls on Sheldon
Refuge. This species is considered limited in its distribution and a potential species of concern
(Nachlinger and Tiehm 1996). The rattlesnake stickweed population on Sheldon Refuge was the
largest documented to date and at that time represented 96% of the total known individuals
(Nachlinger and Tiehm 1996).
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Photo 4.7 Typial tals slope habitat within Sheldon Refug (Photo Gail Collins).
4.2.5.2 Condition and Trends

Cliffs are unique habitats that lend topographic diversity to homogenous areas. Cliff and canyon
habitats are important to wildlife and provide structure for nesting, roosting, denning, shelter from
weather, protection from predators, and areas for foraging (Wildlife Action Plan Team 2006). Cliffs
benefit wildlife directly by providing shelter and cover, and indirectly by providing food from
adjacent diverse plant communities (Ward and Anderson 1988). Currently, these habitats on Sheldon
Refuge, outside of Virgin Valley, appear to be stable and in good condition.

4.2.5.3 Associated Wildlife
Birds

Several species of birds are dependent upon ledges, crevices, or talus slopes for nesting on Sheldon
Refuge. Breeding birds include canyon wren (Catherpes mexicanus), rock wren (Salpinctes
obsoletus), cliff swallow (Petrocelidon pyrrhonota), rough-winged swallow (Stelgidopteryx
ruficollis), violet-green swallow (Tachycineta thalassina), Say’s phoebe, white-throated swift,
common raven (Corvus corax), golden eagle, and prairie falcon. Other species include black rosy
finch (Leucosticte atrata), ferruginous hawk, and peregrine falcon (Falco peregrinus). Species listed
as Nevada Species of Conservation Priority include peregrine falcon, ferruginous hawk, and white-
throated swift (Wildlife Action Plan Team 2006).

Mammals
California bighorn sheep
California bighorn sheep (habitat distribution shown in Figure 4.5)are highly dependent upon open

habitats in variable, steep, and dissected terrain for escape cover (Hansen 1982). Following their
extirpation from Sheldon Refuge in the late 1920s, eight California bighorn sheep were re-introduced
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from Hart Mountain Refuge in 1968 and were placed into an enclosure at Hell Creek (Thomas 1978;
USFWS 1971). By 1975, it was suspected that sheep were escaping the enclosure. The population
was estimated to be over 40 individuals in 1981 (Hansen 1982). California bighorn are listed as a
Nevada Species of Conservation Priority.

American pika

Although long rumored to be present on Sheldon Refuge, this species was first officially documented
in 2009 (habitat distribution shown in Figure 4.5). As summarized by Beever et al. (2008), pikas
occur in talus and talus-like habitats across western North America and feed on grasses found near
talus slopes and also store vegetation in hay piles among the rocks for overwinter use. Pika may be
the most montane-obligate species in the Great Basin. Studies have found a rise in the minimum
elevation of pika populations since historic times related to temperature driven distribution; pikas
exhibit extreme vulnerability to elevated temperatures suggesting that climate change may be factor
in their ecology. Pikas in the Great Basin appear to have undergone significant losses (25% of
historical sites) during the last half century (Beever et al. 2003b) and are listed a Nevada Species of
Conservation Priority.

Other mammals

Other mammal species occupying these habitats include mountain lion, bobcat, porcupine, yellow-
bellied marmot, bushy-tailed woodrat (Neotoma cinerea), desert woodrat, least chipmunk (7amias
minimus), little brown myotis, fringed myotis (Myotis thysanodes), pallid bat (Antrozous pallidus),
spotted bat, and Townsend’s big-eared bat (Corynorhinus spp.) Mule deer and pronghorn have also
been observed utilizing these types of habitats for protection from wind and sun, and for food on
south slopes free from snow (Ward and Anderson 1988). Other species listed as Nevada Species of
Conservation Priority include mule deer, little brown myotis, fringed myotis, spotted bat, and
Townsend’s big-eared bat.

Reptiles and amphibians

Several species of reptiles require talus slopes and rocky outcroppings, including collared lizard,
side-blotched lizard (Uta stansburiana), western fence lizard (Sceloporus occidentalis), and night
snake (Hypsiglena torquata).

4.2.5.4 Threats

In addition to threats from disease (see Section 4.1.3), and general threats from feral horses and
burros, there are specific threats to American pika and California bighorn sheep, which are almost
exclusively associated with cliffs, canyons, talus slopes, and barren land habitat types within Sheldon
Refuge. In an evaluation of pika population extirpations (Beever et al. 2003a), it was found that
many had occurred in areas open to livestock grazing, although further research was warranted.

Feral horses may negatively influence pikas by competing for forage if grazing occurs in areas within
66 to 164 feet of talus. Indirect influences could also include trampling of soils or vegetation, which
also occurs with horse grazing (Beever et al. 2003a). In addition, feral burros have been implicated
as contributing to declines in bighorn sheep numbers; it has been recommended that burros be
removed from areas where they are sympatric with bighorn sheep (Seegmiller and Ohmart 1981).
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4.2.6 Deciduous Woodlands and Shrublands
4.2.6.1 Description and Location

These habitats include woodlands along riparian habitats or within snowpockets dominated by shrubs
or trees including willow, aspen, currant, wild rose, snowberry, and chokecherry (Photo 4.8). Aspen
stands on Sheldon Refuge are mostly associated with snowpockets. They also generally dominant
along stream banks in the higher elevations of the western portion of Sheldon Refuge and can also be
found in the eastern portion along perennially flowing, protected streams (aspen distribution shown
in Figure 4.6). Further detail may be found in Rogers and Tiehm (1979).

-------

Photo 4.8 Pockets of aspen and other deciduous trees and shrubs in Sheldon Refuge
are most often found in areas where snow drifts during winter, along streams, and at
springs as shown here (Photo Aaron Collins).

4.2.6.2 Condition and Trends

Decades of livestock overuse and exclusion of fire have resulted in extensive loss of woody riparian
habitats (particularly aspen stands) and ecologically degraded conditions for much of what remains in
the Intermountain West (Dobkin 1994; Fleischner 1994; Heltzel and Earnst 2006; Schier 1975) and
likely Sheldon Refuge as well. For example, Wall et al. (2001) reported that three-fourths of aspen
communities below elevations of 7,000 feet in the Great Basin have either been replaced, are being
replaced, or have establishing populations of western juniper. Fire has been reported to be an
important factor in facilitating the long-term presence and health of aspen across the landscape;
disease, insects, and native browsing also influence the age structure (see Wall et al. 2001).
Historically, total stand replacement in aspen habitats was estimated to occur every 100 years, on
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average, with smaller disturbances every 16 years (Wall et al. 2001). On Sheldon Refuge, these
habitats are considered in overall poor to fair condition.

4.2.6.3 Associated Wildlife
Birds

Deciduous woodlands provide critical habitat for several species occurring on Sheldon Refuge.
Known or suspected breeding birds include ash-throated flycatcher (Myiarchus cinerascens), dusky
flycatcher (Empidonax oberholseri), blue-gray gnatcatcher (Polioptile caerulea), broad-tailed
hummingbird (Selasphorus platycercus), calliope hummingbird, rufous hummingbird, Cassin’s finch
(Carpodacus cassinii), lazuli bunting (Passerina amoena), Lewis’ woodpecker (Asyndesmus lewis),
northern flicker (Colaptes auratus), northern oriole (Icterus galbula), Swainson’s thrush (Catharus
ustulatus), warbling vireo (Vireo gilvus), MacGillivray’s warbler (Oporornis tolmiei), orange-
crowned warbler (Vermivora celata), yellow warbler (Dendroica petechia), and tree swallow
(Iridoprocne bicolor). Other species include willow flycatcher (Empidonax traillii), American
goldfinch (Carduelis tristis), western bluebird, black-headed grosbeak (Pheucticus melanocephalus),
cedar waxwing (Bombycilla cedrorum), yellow-breasted chat, downy woodpecker (Dendrocopos
pubescens), hairy woodpecker (D. villosus), red-naped sapsucker (Sphyrapicus nuchalis), and varied
thrush (Ixoreus naevius). Dobkin and Sauder (2004) documented for the Great Basin significantly
declining population trends for five of the 12 riparian bird species considered, which includes many
of those listed above. In addition, this habitat also supports populations of raptors including bald
eagle, Cooper’s hawk (Accipiter cooperii), great horned owl (Bubo virginianus), long-eared owl,
northern saw-whet owl (Adegolius acadicus), northern goshawk (Accipiter gentilis), northern shrike,
osprey (Pandion haliaetus), red-tailed hawk, sharp-shinned hawk (Accipiter striatus), Swainson’s
hawk, and western screech owl. Of these species, bald eagle, northern goshawk, Swainson’s hawk,
rufous hummingbird, Lewis’ woodpecker, willow flycatcher, and Cassin’s finch are listed as Nevada
Species of Conservation Priority (Wildlife Action Plan Team 2006).

Mammals

Several species of mammal occur in this habitat type, including mountain lion, bobcat, coyote,
beaver, porcupine, long-tailed weasel (Mustela frenata), ermine (M. ermine), Nuttall’s cottontail,
yellow pine chipmunk (7amias amoenus), fringed myotis, little brown myotis, western small-footed
myotis (Myotis ciliolabrum), Preble’s shrew, and vagrant shrew. In addition, mule deer utilize these
habitats for resting and foraging. Of these species, mule deer, fringed myotis, little brown myotis,
western small-footed myotis, Preble’s shrew, and vagrant shrew are listed as Nevada Species of
Conservation Priority (Wildlife Action Plan Team 2006).

Reptiles and amphibians

Deciduous woodlands provide habitat for reptile species including northern alligator lizard (Elgaria
coerulea) and racer (Coluber constrictor). Amphibian species include the pacific treefrog.

4.2.6.4 Threats

In addition to feral horses and burros (see Section 4.1.1), threats to these habitat types and associated
wildlife within Sheldon Refuge include changes in the natural fire regime (see Section 4.1.4), and
resulting encroachment by sagebrush and western juniper (see Section 4.1.2).
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4.2.7 Mountain Mahogany and Western Juniper Woodlands

4.2.7.1 Description and Location

Nomenclature follows that described in LANDFIRE (2007) and the Southwest Regional Gap
Analysis Project (NatureServe 2004). Further detail may be found in Rogers and Tiehm (1979).

Western juniper woodlands

The vegetation in western juniper woodlands (habitat distribution shown in Figure 4.5) is
characterized by a mature stand of western juniper. Mature stands of western juniper exhibit
considerable diversity in structure and composition, varying from open-shrub tree savannas to nearly
closed-canopy woodlands. However, tree canopy cover in the majority of stands is usually less than
20%. Ages are usually mixed with little to no recruitment in closed stands. Very old stands usually
contain standing and downed dead trees that can persist for several hundred years, especially on dry
sites and where downed trees do not come into contact with soil. A key indicator of mature western
juniper woodland is the presence of old-growth trees (>130 years in age), dead snags, and
recruitment of younger aged trees (Miller et al. 2005). Common understory shrubs include mountain
big sagebrush, bitterbrush, and rabbitbrush (Photo 4.9). Other understory associates include
Thurber’s needlegrass, bluebunch wheatgrass, Sandberg’s bluegrass, and prairie junegrass.

S 5 D e
er habitat within Sheldon Refuge.

for

Photo 4.9 Typical western junip
Mountain mahogany woodlands

Mountain mahogany woodlands (habitat distribution shown in Figure 4.7) are dominated by curl-leaf
mountain mahogany (Cercocarpus ledifolius var. ledifolius) (Photo 4.10). These stands occupy areas
often associated with late-enduring snowbanks and higher elevations to 8,000 feet. Mountain big
sagebrush and scattered juniper may also occur. Common associates include Thurber’s needlegrass,
prairie junegrass, Sandberg’s bluegrass, Idaho fescue, and Lupinus spp.
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Photo 4.10 Typical mountain mahogany habitat within Sheldon Refuge.
4.2.7.2 Condition and Trends

The expansion of western juniper following European settlement is unprecedented. Numerous
inventories and studies have demonstrated a rapid expansion of western juniper into adjacent
sagebrush habitats since the late 1800s (Miller et al. 2008). This expansion is primarily the result of
changes in the natural fire regime, which have allowed juniper to persist, and the removal of fire
fuels through grazing by livestock. The distribution of old trees (>130 years old) is generally limited
to rocky ridges and low sagebrush communities. Old trees are found only occasionally growing in
deeper, well-drained soils such as mountain big sagebrush—grassland communities and are most often
absent from aspen communities (Miller and Rose 1995). During the period of juniper expansion,
younger trees have filled in between larger old trees creating much higher tree densities than
historically occurred (Miller et al. 2008). On Sheldon Refuge, these habitats are overall considered
in good condition.

In addition to the estimated 4,863 acres of western juniper habitat, it is estimated between 8,000 and
10,000 acres of habitat within Sheldon Refuge have been, or are in the process of being, encroached
upon by western juniper. Currently Sheldon Refuge actively removes western juniper which has
expanded into adjacent habitats through the use of prescribed burning and chainsaw thinning. Since
2003, Sheldon Refuge has treated an annual average of 373 acres, primarily to remove encroaching
juniper. The number of acres has gradually increased over the same time period, with approximately
1,014 acres treated in 2009 (NFPORS 20009).

Mountain mahogany stands have also exhibited dramatic increases in density and distribution, which
has been attributed to fire exclusion (Gruell 1995). Mountain mahogany was further proliferated by
livestock grazing which diminished competing grasses. On Hart Mountain and Sheldon refuges,
approximately 88% and 83% of the stands sampled, respectively, have been estimated to have been
established after 1900 (Gruell 1995). Current concerns with mountain mahogany are that many
stands are dominated by older trees with crowns that are practically unreachable to wildlife for
browse and little recruitment of new plants. If natural fire were to re-enter these stands in their
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current overgrown conditions, it is likely most or all mountain mahogany would be killed by the
intense heat and these areas would be lost as valuable wildlife cover, forage, and nesting habitat.
Mountain mahogany does not easily resprout after burning, and it is difficult to establish from seed.
Factors that may limit natural seedling establishment include the presence of mountain mahogany
litter that inhibits seed germination, competition for water and soil resources, and browsing of
seedlings (see summary by Ibafiez et al. 1999). On Sheldon Refuge, these habitats are considered in
overall fair to good condition.

4.2.7.3 Associated Wildlife
Birds

Mature western juniper and mountain mahogany stands provide habitat for a range of breeding bird
species including juniper titmouse (Baeolophus ridgwayi), black-throated gray warbler (Dendroica
nigrescens), yellow-rumped warbler (Dendrocia coronata), dusky flycatcher, gray flycatcher, fox
sparrow, mountain chickadee (Parus gambeli), ruby-crowned kinglet (Regulus calendula),
Townsend’s solitaire (Myaestes townsendi), and western scrub jay (Aphelocoma californica).
Western juniper berries (female cones) provide an important source of food for Townsend’s
solitaires, American robins, mountain bluebirds, cedar waxwings, Steller’s jays, and scrub jays
(Lederer 1977; Poddar and Lederer 1982; Solomonson and Balda 1977). Western juniper berries are
the sole winter food used by Townsend’s solitaires and make most of the American robin’s diet
throughout the winter (Lederer 1977; Poddar and Lederer 1982).Other species include black-headed
grosbeak, chipping sparrow (Spizella passerina), golden-crowned kinglet (Regulus satrapa),
Hammond’s flycatcher (Empidonax hammondii), MacGillivray’s warbler, Nashville warbler
(Vermivora ruficapilla), northern shrike, olive-sided flycatcher (Nuttallornis borealis), pine siskin
(Spinus spinus), red-breasted nuthatch (Sitta canadensis), Townsend’s warbler (Dendroica
townsendi), western bluebird, and western tanager (Piranga ludoviciana). These habitats are also
important as nesting and resting habitat for migrating raptors, including Cooper’s hawk, ferruginous
hawk, golden eagle, northern goshawk, great horned owl, northern saw-whet owl, red-tailed hawk,
rough-legged hawk, and sharp-shinned hawk. Of these species, northern goshawk, ferruginous hawk,
and olive-sided flycatcher are listed as Nevada Species of Conservation Priority (Wildlife Action
Plan Team 2006). Old-growth stands differ structurally from post-settlement woodland, including
having a greater density of cavities, which significantly influences cavity nesting species.

Mammals

These habitats on Sheldon Refuge provide important thermal cover for mule deer and pronghorn.
Mountain mahogany also provides winter forage for big game (Scheldt and Tisdale 1970). Leckenby
et al. (1982) concluded that dense stands of trees or shrubs over 5 feet tall provided optimal thermal
cover. However, these stands provide minimal food resources. Trainer et al. (1983) reported that
pronghorn rarely used western juniper woodlands during the winter or spring in eastern Oregon,
preferring more open shrub-steppe communities or stands with only scattered trees. Other species
occurring in these habitats include mountain lion, bobcat, porcupine, bushy-tailed woodrat, golden-
mantled ground squirrel (Spermophilus lateralis), Great Basin pocket mouse, hoary bat, and least
chipmunk. Of these species, mule deer and hoary bat are listed as Nevada Species of Conservation
Priority (Wildlife Action Plan Team 2006).
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Reptiles and amphibians

These stands provide habitat for reptiles including pygmy short-horned lizard and racer on Sheldon
Refuge. Pygmy short-horned lizards are listed as a Nevada Species of Conservation Priority
(Wildlife Action Plan Team 2006).

4.2.7.4 Threats

Feral horses and burros (see Section 4.1.1) and changes in the natural fire regime (see Section 4.1.4)
are considered threats to these habitat types and associated wildlife within Sheldon Refuge.

Old-growth western juniper and mountain mahogany trees provide unique, and often irreplaceable
biological and ecological values, such as plant and animal habitat, biodiversity and genetic pools, and
long-term climatic records (see Waichler et al. 2001). However, juniper establishment declines with
woodland maturity because of a decrease in seedling establishment as shrubs die out and an increase
in intra-specific competition (Miller et al. 2000). On some more arid sites, juniper woodland
development has also led to desertification and reduction in site productivity and understory (Miller
et al. 2000).
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Figure 4.3 Pygmy rabbit and Greater sage-grouse distribution based on habitat
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Figure 4.4 Pronghorn and mule deer distribution based on habitat
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Figure 4.5 California bighorn sheep, American pika, and old-growth western juniper
distribution based on habitat
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Figure 4.6 Aspen distribution based on habitat
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Sheldon National Wildlife Refuge
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Figure 4.7 Mountain mahogany distribution based on habitat
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Chapter 5. Social and Economic Environment

5.1 Infrastructure and Administrative Facilities

The infrastructure and facilities required to administer Sheldon Refuge are extensive. In addition to a
number of buildings, structures, fences, and signs, Sheldon Refuge maintains a system of roads that
provides access to administrative facilities and to fish, wildlife, plant, and habitat management and
research project sites throughout Sheldon Refuge, and secondarily serves as public use and access.

5.1.1 Administrative Buildings and Structures

There are five primary administrative sites for Sheldon Refuge (Figure 5.1). These include the
Sheldon Refuge Office (Dufurrena), the Sheldon-Hart Mountain Refuge Complex Headquarters in
Lakeview, Oregon, the Thousand Creek Bunkhouse, the Little Sheldon Headquarters/Work Station,
and the Badger Mountain Work Cabin. With the exception of the Complex Headquarters, all of these
administrative sites are located on refuge lands.

The Sheldon Refuge Office, in Virgin Valley, consists of an office/visitor contact trailer, a barn and
tack shed, two maintenance shops, a horse processing facility which includes a hay shed and corrals,
and housing for two full-time employees (Photo 5.1). Currently the Sheldon Refuge Manager and
two maintenance staff members are stationed at the Sheldon Refuge Office.

Photo 5.1 The Sheldon Refuge Office at Dufurrena includes residence, maintenance
buildings, and a small office (Photo Gail Collins).

The Sheldon-Hart Mountain Refuge Complex Headquarters consist of an office and visitor contact
building, a storage shed, a vehicle storage lot, and office space at the Lakeview Interagency Fire
Center. Currently the Complex Manager, Deputy Complex Manager, Supervisory Wildlife Biologist,
Fire Management Officer, Assistant Fire Management Officer, Prescribed Fire Specialist, Natural
Resource Planner and three administrative staff members are stationed at the Complex Headquarters.
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The Thousand Creek Bunkhouse is located near Highway 140 and east of the Dufurrena
Headquarters. This facility consists of two buildings, which provide seasonal quarters and office
space for one Fire Station Supervisor, one Engine Crew member, Biological Technicians, and other
various staff members associated with seasonal and short-term refuge research and management
projects and programs.

The Little Sheldon Headquarters/Work Station located on Highway 34A near the western boundary
of Sheldon Refuge consists of a bunkhouse/office building and a storage shed. These facilities
provide seasonal and short-term quarters and office space in support of refuge research and
management projects and programs.

The Badger Mountain Work Cabin consists of a small dual-purpose building, which serves as
bunkhouse and office space. This building is used as a field camp to support refuge research and
management projects on a seasonal or short-term basis.

5.1.2 Management Infrastructure
5.1.2.1 Water Control Structures

A variety of water control structures have been constructed within Sheldon Refuge (see Figure 5.1).
Most structures were constructed on private lands prior being included in Sheldon Refuge, or were
constructed to support the commercial livestock grazing operations that were permitted by Sheldon
Refuge prior to 1994. A discussion of these various water control structures can be found in Chapter
3. Since commercial livestock grazing no longer occurs within Sheldon Refuge, many of these
structures have not been maintained and no longer function. Other facilities function but are not
currently maintained for refuge management purposes. The water control structures discussed here
are those now actively maintained and managed to support administration of Sheldon Refuge.

Swan Lake Reservoir was constructed in 1929 to provide stockwater and irrigation for IXL Ranch. It
is now maintained by Sheldon Refuge to provide late summer pronghorn forage. Early spring
snowmelt and runoff water is stored and allowed to slowly evaporate—resulting in green palatable
forage late in the year after other plants have dried. Excess water flows to the IXL wetlands. A 2002
inspection determined the condition of the Swan Lake Reservoir dam was fair (URS 2002).

The IXL wetlands are a portion of a former ranch. The historic ranch buildings are not used for
administrative purposes, but the water diversion dam, canals, headgates, and ponds are maintained to
provide seasonal waterfowl habitat.

NDOW maintains 18 water guzzlers for the enhancement of small-game and bighorn sheep
populations within Sheldon Refuge. These facilities are authorized to support refuge wildlife
management objectives. The remaining facilities and infrastructure within Sheldon Refuge were
constructed and historically used to support commercial livestock grazing. This use no longer exists,
and the need for these facilities and infrastructure is being evaluated as part of this CCP.

Catnip Reservoir constructed in 1910 to supply irrigation water to IXL Ranch and has a capacity of
243 acre-feet. Today this reservoir is maintained to provide habitat for Lahontan cutthroat trout and
secondarily to provide recreational fishing opportunities. Current condition of the dam is considered
poor due to seepage (Fox and Clayton 1988). To remain functional, the Catnip Reservoir dam will
require substantial repair or replacement at some point in the future.
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Water wells are located at the Thousand Creek Work Station, Sheldon Refuge Headquarters at
Dufurrena, Virgin Valley Campground, and the Little Sheldon Headquarters/Work Station. A natural
spring supplies water to the Badger Mountain Work Cabin.

5.1.2.2 Fencing

Fences and fence exclosures within Sheldon Refuge include a permanent perimeter boundary fence
designed to inhibit the movements of horses and cattle while allowing passage of wildlife. A number
of small semi-permanent and temporary fence exclosures are maintained within Sheldon Refuge to
protect key habitats from overgrazing by feral horses or as part of various habitat research studies
and management treatments.

5.1.2.3 Administrative Roads

Roads within Sheldon Refuge used for administrative purposes include roads designated open to
general public use, and roads, routes, and trails open only to administrative use by Service employees
or by refuge Special Use Permit.

5.1.2.4 Maintained Public Roads

The primary access roads within Sheldon Refuge include Nevada State Highway 140 and County
Roads 34A and 8A and the Summit Lake/Badger Road (see Figure 5.1). The 34-mile portion of
Highway 140 within Sheldon Refuge is a paved two-lane highway maintained by the State of Nevada
Highway Department. The remaining 100 miles of maintained primary routes are gravel roads
suitable for two-wheel drive passenger vehicles. County Roads 34, 34A, and 8A include 59 miles of
roads, which are cooperatively maintained by Sheldon Refuge and the respective road maintenance
crews from Washoe and Humboldt counties. The remaining 41 miles of gravel road are maintained
solely by Sheldon Refuge.

The unimproved roads within Sheldon Refuge are not regularly maintained (Photo 5.2), but are
repaired on a site-by-site basis to keep them in usable condition or to prevent undue resource damage
(i.e., excessive erosion). Administrative routes within the proposed wilderness areas were
historically created through vehicle access to range developments, mining claims, habitat
rehabilitation projects or fenced exclosures, but are now used almost exclusively to support fire
suppression activities and are not maintained or improved. A number of other vehicle routes exist
within Sheldon Refuge, but these routes were created by illegal vehicle use and continue to be
signed, closed, and rehabilitated as staff time and funding allows.
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Photo 5.2 Most roads and routes within Sheldon Refuge like this one are of native
materials, have no maintenance, and are suitable only for high-clearance vehicles
(Photo Gail Collins).

5.1.2.5 Directional and Informational Signage

Because Sheldon Refuge is so large and remote, directional and information signs provide critical
information to visitors. These signs are considered part of the Sheldon Refuge infrastructure and do
not provide educational information or an interpretive message. These include several refuge
entrance signs, refuge road direction signs, refuge boundary signs (posted primarily on the perimeter
refuge boundary fence), designated vehicle route signs, designated campground signs, and closed
area/road signs. While the exact numbers are not tracked, it is estimated several hundred signs are
located throughout Sheldon Refuge.
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5.1.3 Operations and Administration

Approximately $1.68 million annually is required to manage Sheldon Refuge. This includes funds
for employee salaries, fire suppression, feral horse and burro management activities, vehicle and
facilities operations and maintenance, equipment, supplies, utilities, and a variety of contracts.

Sheldon Refuge is managed by a combination of on-site and off-site staff. The Sheldon Refuge
Manager, two maintenance staff members, a fire station supervisor, and a fire engine crew are
stationed on Sheldon Refuge at the Dufurrena Headquarters and the Thousand Creek Work Station
near Denio, Nevada. The Sheldon-Hart Mountain Refuge Complex Project Leader, Deputy Project
Leader, Supervisory Wildlife Biologist, Fire Management Officer, Assistant Fire Management
Officer, Prescribed Fire Specialist, Natural Resource Planner, Budget Officer, and two additional
administrative staff members are stationed in Lakeview, Oregon, at the Complex Headquarters.
Unlike on-refuge staff, these Complex staff members split their time between the two refuges.
Salaries and benefits for work conducted on Sheldon Refuge in 2008 was estimated to be $847,000.

Surveys, monitoring, research studies, and other biological projects and programs related to wildlife,
fish, and their habitats within Sheldon Refuge require additional funds to pay for aerial survey
contracts, equipment, vehicles, and travel. Annual maintenance of roads, administrative buildings,
water control structures, boundary fences, campgrounds, signs, and information kiosks also requires
additional funds. The combined costs for these activities are $100,000 per year. In addition,
volunteers, partners, and cooperating agencies annually contribute labor, transportation, and other
assistance.

In addition to employee salaries, approximately $47,000 is spent annually to conduct wildfire
suppression operations and for the equipment, maintenance, planning, inventory, operations, and
monitoring required to conduct prescribed burning and other habitat treatment projects within
Sheldon Refuge.

Management of feral horses and burros is the most expensive program at Sheldon Refuge.
Implementation of the current management plan requires the removal of between 160 and 200
animals each year to maintain population levels. Excluding employee salary costs, management of
feral horses and burros requires $684,000 annually (Industrial Economics 2010). The majority of
these funds pay for the gathering, feeding, transporting, and adoption of the animals. If employee
costs for this program are included, the feral horse and burro program consumes well over half the
entire annual budget for Sheldon Refuge.

5.1.3.1 Public Access

A range of opportunities for a particular recreation activity can be achieved by combining varying
degrees of management presence, interaction with other visitors, the degree of development, and
types of access. Access—defined in terms the types of use, modes of transportation, and the level of
development and maintenance—can be used to describe recreation settings. Access settings have
been broadly categorized for planning purposes as follows: Primitive (areas without developed trails,
roads, and vehicles); Semi-primitive non-motorized (areas with developed trails or routes, but
without roads or motorized vehicles); Semi-primitive motorized (areas with roads and routes for
motorized vehicles, but generally suitable only for ATVs, snowmobiles, or high-clearance four-
wheel drive vehicles); Roaded Natural (roads are maintained, may be either native material, gravel or
asphalt, and are suitable for most types of vehicles); Rural; and Urban.
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Generally, the remoteness of the physical setting within Sheldon Refuge falls into the Semi-primitive
Nonmotorized and Semi-primitive Motorized categories. Only two small areas on Big Spring Table
and Gooch Table, which are more than 3 miles from a road or motorized route, meet the criteria for a
Primitive recreation opportunity setting. A relatively small percentage of Sheldon Refuge, which
includes the corridors along Summit Lake/Badger Road, County Roads 34A, 8A, and State Highway
140, would be categorized as Roaded Natural, and the Dufurrena/Virgin Valley area would be
considered a Rural recreation opportunity setting where land use and development are readily
noticeable and numerous facilities and buildings are evident. The majority of public use occurs
within these Roaded Natural and Rural settings. With the exception of a few administrative areas, all
public lands within Sheldon Refuge are open to public use and fall into one of these three access
settings. There are no areas of Sheldon Refuge within the Urban settings.

As with much of northwest Nevada, public use and recreation activities typically involve a variety of
motorized vehicles, especially OHVs. Over the past several decades, more than 400 miles of
unimproved motorized routes and trails within Sheldon Refuge have been pioneered by ranchers,
mining prospectors, fire suppression crews, staff, and visitors. While many of these primitive routes
continue to be used today by visitors, the Service has not evaluated the adverse impacts from these
routes to the natural, aesthetic, or scenic values of Sheldon Refuge and has not determined if their
location minimizes damage to soils; harassment of wildlife or significant disruption of wildlife
habitats, or other existing recreational uses as required by Executive Order 11644. Furthermore, the
Service has never officially designated any of these routes open to use by OHVs as required by
Executive Order 11644 and 50 CFR 27.31.

Currently visitors can drive to within 4.5 miles of any point on Sheldon Refuge using a variety of
roads, routes, and trails (see Figure 2.1). With the exception of 34A, 8A, Dufurrena, and the Summit
Lake/Badger Road, Sheldon Refuge conducts the minimum maintenance necessary to keep routes in
useable condition and to prevent undue resource degradation. As a result, most routes within
Sheldon Refuge require a high-clearance and/or four-wheel drive vehicle and are impassible after
heavy rain or snowfall.

The boundaries of the proposed wilderness areas within Sheldon Refuge are primarily defined by
adjacent roads and routes. Visitors typically access the proposed wilderness areas along these
adjacent boundary roads and routes before taking day trips or short overnight trips into Sheldon
Refuge backcountry for hunting and other recreation activities. There are no maintained routes or
trails within the proposed wilderness areas, but existing user created trails do provide limited access.
The Primitive setting characterizes access within each of the proposed wilderness areas.

5.1.3.2 Public Use Overview

Recreation activities within Sheldon Refuge include hunting for birds and large game, fishing for
both cold- and warm-water fish, wildlife observation and photography, and rock collecting. Hunting
is the most common of these activities. In addition to the system of roads, routes, and trails within
Sheldon Refuge, 12 semi-primitive and primitive campgrounds, one developed campground, a horse
corral, reservoirs, a fishing dock, and a number of information signs and kiosks are maintained to
support these recreation activities.

Sheldon Refuge provides outstanding opportunities for primitive and unconfined recreation
characterized by solitude, remoteness, and a variety of terrain and scenery. These opportunities are
recognized by the fact nearly 60% of Sheldon Refuge has been proposed for wilderness
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designation—in part due to these outstanding opportunities. Aside from a number of undeveloped
primitive roads and semi-primitive campgrounds, Sheldon Refuge is undeveloped and can be
experienced in its natural state with little or no evidence of human presence, habitation, or alteration.
When compared with other large, primitive, undeveloped areas in the region, it is the almost
complete absence of modern human use (primarily ongoing commercial livestock grazing operations)
that sets Sheldon Refuge apart.

Annual recreation visits

Sheldon Refuge received approximately 17,000 visitors in 2008, mostly enjoying hunting, fishing,
wildlife viewing, camping, and rock collecting. Generally, the majority of visitors in the spring are
rock collecting, camping, and wildlife viewing, and the majority of visitors in the fall are hunting. In
2008 there were 4,198 visitors to Sheldon Refuge for the purpose of hunting. An estimated 488
anglers fished at Catnip Reservoir and Dufurrena Ponds in 2007 (which represents nearly all sport
fishing within Sheldon Refuge). There are no visitation numbers for the other visitor activities.

Outdoor recreation rates and trends

Overall, recreation visits to Sheldon Refuge have increased in recent decades. It was estimated that
in 1974 there were 12,000 visitors to Sheldon Refuge (USFWS 1974). In 2008 it was estimated there
were 17,000 visitors.

More recently, the rate of use in Virgin Valley Campground was increasing, until higher gas prices in
2008; hence, due to the remoteness of Sheldon Refuge, visitation decreased notably from 2007 to
2008. Refuge staff also noted a decrease in hunter scouting trips in 2008 prior to the hunting season.

Recreation opportunities in the surrounding area

Commercial operators provide fee-based recreation rock collecting and mining opportunities for
precious opal on private lands and patented mining claims in the Virgin Valley area within Sheldon
Refuge. Private commercial developed campgrounds are provided in conjunction with these rock
collecting opportunities. However, the majority of use at refuge public use facilities in the Virgin
Valley area are visitors to these private rock collecting and mining areas.

Sheldon Refuge is surrounded by public lands managed by the BLM, which include WSAs, a
national conservation area, and a variety of primitive and semi-primitive facilities which provide a
wide range of recreation opportunities including hunting, fishing, camping, rock collecting,
horseback riding, hang gliding, bicycle riding, photography, OHV use, and wildlife viewing.

5.2 Wildlife-dependent Recreation and Public Uses

5.2.1 Waterfowl Hunting

Waterfowl hunting is permissible in accordance with NDOW regulations. All of Sheldon Refuge is
open to waterfowl hunting except Virgin Valley, the Little Sheldon area, and Big Spring and Catnip
reservoirs. There are no official data on the number of hunters. It is estimated that waterfowl
hunting draws less than 100 visitors to Sheldon Refuge a year. Harvest statistics are not available for
waterfowl hunting. The water control structures near the historic IXL Ranch support waterfowl
hunting on Sheldon Refuge.
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5.2.2 Upland Bird/Small-game Hunting

All of Sheldon Refuge is open to upland game bird hunting except Virgin Valley and the Little
Sheldon area. Upland game birds open to hunting include Greater sage-grouse, chukar, and
California quail. There were 40 California quail and chukar hunters in 2007.

Hunting of Greater sage-grouse within Sheldon Refuge is allowed with permits issued from NDOW.
Hunting of Greater sage-grouse provides recreation opportunity for up to 150 hunters drawn by
lottery from a pool of roughly 400 applicants each year. Sage-grouse hunting within Sheldon Refuge
is restricted to two separate two-day seasons in September. Seasons and harvest limits are
coordinated by NDOW and Sheldon Refuge to maintain healthy populations and adequate data
collection. Harvest levels are currently lower than in past years because harvest limits were reduced
from three birds to two, and possession limits were reduced from six birds to four. From 2002
through 2010, a minimum of 1,296 Greater sage-grouse were harvested within Sheldon Refuge
(based on the number of wings hunters provided). Harvest ranged from 75 birds in 2007 to 230 in
2004 and averaged 144 birds per year (Collins 2010). Every hunter is required to deposit one wing
from each grouse into a collection barrel before leaving Sheldon Refuge. Wings are then examined
each year during the annual NDOW wing bee to estimate population productivity and nesting
success.

Small-game hunting is not allowed on Sheldon Refuge.

Other than wing collection barrels, there are no facilities specifically in support of these activities.

5.2.3 Big-game Hunting

Big-game hunting is a very popular activity and a priority public use on Sheldon Refuge. There is
considerable public support for hunting on Sheldon Refuge. All of Sheldon Refuge is open to big-
game hunting except for two large sanctuary areas. The sanctuary areas are Virgin Valley on the east
end of Sheldon Refuge and the Little Sheldon area on the western end. Big-game species open to
hunting are mule deer, pronghorn, and California bighorn sheep in accordance with NDOW
regulations. Sheldon Refuge staff works closely with NDOW to set big-game tag numbers and
season dates for the upcoming year. NDOW administers the hunt including tag issuance, data
collection, and the preparation of summary reports, which provide excellent hunt participation
information for Sheldon Refuge. Because hunting activities are managed cooperatively, ongoing
coordination is required to ensure that hunter numbers and restrictions are consistent with refuge
purposes, Service policies, and refuge biological goals and objectives. In 2008 there were five
California bighorn sheep, 87 pronghorn, and 185 mule deer tags issued. Sheldon Refuge
encompasses State hunt management unit number 033.

Sheldon Refuge is managed to provide a quality big-game hunting experience. A lottery system
limits the number of harvest tags, which is set to provide a high-quality recreational experience. This
system is used in conjunction with phased season openings to reduce overcrowding and disperse
hunter activities. Sheldon Refuge is renowned for its big-game hunting and hunters come from
throughout Nevada as well as 10 or more additional states each year. Hunt quality is considered
high, as measured by the number of animals seen, the quality and health of the animals, the lack of
interference from other hunters or refuge users, and the scenic quality and biological integrity of the
areas visited while hunting. Sheldon Refuge has a reputation for producing exceptional trophies, and
tags are highly sought after.
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Demand for commercial guides and outfitters is growing in popularity for non-Nevada resident
hunters. Guiding and outfitting within Sheldon Refuge is discussed further under Section 5.3.

There are limited developed camping opportunities on Sheldon Refuge, forcing hunters to camp in
close quarters with others. NDOW splits the hunting seasons on Sheldon Refuge to ease the
crowding in the campgrounds. This cuts the number of hunters in the field by half for each season.
Several of the campgrounds have meat hanging poles, providing the only facilities maintained
expressly for this program.

5.2.4 Fishing

Fishing opportunities on Sheldon Refuge are managed in cooperation with NDOW and are
characterized by ease of access to remote quiet settings with semi-primitive facilities. Stocking non-
native fish has occurred on Sheldon Refuge, although it is not preferred under Service policy.
Restocking of fish to Catnip and Big Spring reservoirs continues to occur periodically. Fishing is
allowed in the Dufurrena Ponds and Catnip and Big Spring reservoirs (Photo 5.3). The fisheries at
these locations are typically described as either cold-water fisheries (i.e., trout) or warm-water
fisheries (e.g., bass). There are no current data available for the number of visitors fishing on
Sheldon Refuge. In 2007 NDOW estimated that 312 anglers fished Catnip Reservoir and that 176
anglers fished the Dufurrena Ponds (NDOW 2010). The most recent estimate for Big Spring
Reservoir was in 1998 when NDOW estimated 1,906 anglers fished this reservoir (NDOW 2010).
Fishing is regulated by NDOW in consultation with the Service.

Photo 5.3 Big Spring Reservoir is popular for sport fishing but only has water during
certain years.

Big Spring and Catnip reservoirs have facilities in support of fishing; Big Spring Reservoir has a
campground and a boat launch, and Catnip Reservoir has a campground. The Virgin Valley
Campground is located 1%2 miles from Dufurrena Ponds 19 and 20. Dufurrena Pond 20 and McGee
Pond have fishing docks that are accessible to people with physical disabilities. The Alvord cutthroat
trout, an undescribed subspecies, is considered to be extinct and the population found in Virgin Creek
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likely no longer exists in its pure form; however, individuals described as Alvord cutthroat trout-
rainbow trout hybrids have been documented within the watershed. Native Sheldon tui and Alvord
chubs are not impacted by management of sport fisheries in Big Spring and Catnip reservoirs.

The popularity of fishing on Sheldon Refuge results in visitation which approaches or exceeds
campground capacity at some sites during short periods of the summer and fall. Additionally, the
stocking of non-native fish to waters within Sheldon Refuge is in conflict with Service Policy 7 RM
10 and 601 FW 3. Fish stocking in conjunction with maintenance and management of existing
reservoirs, other water control structures, and campgrounds continues to affect the natural hydrologic
systems of various watersheds, associated riparian, wetland, and aquatic habitats, and various aquatic
native species.

All opportunities are provided by previous NDOW stocking or periodic restocking of non-native fish
species to constructed reservoirs. Catnip Reservoir is located within a closed basin that has no native
or indigenous species of trout. Big Spring Reservoir is located within the Alvord Basin, which at one
time supported a native subspecies of cutthroat trout. However, due to hybridization with rainbow
trout, which were stocked in the 1930s, the pure form of this subspecies has been extirpated. Two
species of trout considered indigenous to the region are the Lahontan cutthroat trout, which occurs in
the Quinn River Basin (Lahontan Basin drainage) east and south of Sheldon Refuge, and the redband
trout which occurs in Columbia River Basin north of Sheldon Refuge. Both Catnip and Big Spring
reservoirs are constructed impoundments with limited to no spawning or rearing habitat that would
facilitate self-sustaining trout populations large enough to support a recreational fishery (NDOW
2011). Therefore, to maintain recreation trout fishing opportunities and a quality fishing experience
for the public within Sheldon Refuge, periodic restocking of hatchery fish would need to continue.
Adjacent or nearby campgrounds accessible by unimproved roads are maintained by Sheldon Refuge.
The quality of these opportunities makes fishing on Sheldon Refuge a popular recreational activity in
northern Nevada, part of the Great Basin. Fishing opportunities can be further subdivided into warm-
water and cold-water fishing opportunities.

5.2.4.1 Warm-water Fishery

Dufurrena Ponds 19 and 20 and McGee are non-native warm-water fisheries that are extremely
popular with anglers from northern Nevada. These ponds provide opportunities to fish for large-
mouth bass, crappie, sunfish, and yellow perch. The fish populations in these ponds are considered
self-sustaining, do not require continual restocking by NDOW, and do not pose a risk to native
species. Considering these factors, Sheldon Refuge has made a commitment to maintain the existing
fishery.

McGee Pond provides fishing opportunity only for individuals who are age 12 or under, age 65 or
older, or disabled. It was most recently stocked with fish in 2006 at the request of refuge staff after it
was drained for maintenance. The Biological Integrity Diversity and Environmental Health Policy
(601 FW 3) addresses the management of non-native species in Section 3.16 which states: “We
require no action to reduce or eradicate self-sustaining populations of non-native, noninvasive
species (e.g., pheasants) unless those species interfere with accomplishing refuge purpose(s). We do
not, however, manage habitats to increase populations of these species unless such habitat
management supports accomplishing refuge purpose(s).” Because these ponds have self-sustaining
populations and are popular with fishing residents in northern Nevada, these populations can
continue to exist. Currently, these fish cannot enter into the Thousand Creek/Virgin Creek system
and establish additional non-native populations. They are separated by meadow complexes that did
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not allow passage of fish during a recent 500-year flood event into the Thousand Creek/Virgin Creek
system. There is some risk that fish may be transferred to other water bodies on Sheldon Refuge.

5.2.4.2 Cold-water Fishery

Management of cold-water fish on Sheldon Refuge has been conducted by NDOW with minimal
involvement by refuge staff. Two popular sport fisheries (e.g., Big Spring and Catnip reservoirs) are
supported by NDOW on Sheldon Refuge.

Catnip Reservoir

Catnip Reservoir has been historically used by NDOW as brood stock for the Walker Lake strain of
Lahontan cutthroat trout and was opened in 1998 to fishing with a limit of one trout. Although the
Lahontan cutthroat trout is a threatened species, the population on Sheldon Refuge is designated as
experimental non-essential under an ESA 4D ruling (Sheldon Refuge is outside of this species’
historical distribution), and NDOW is allowed to permit harvest in accordance with state laws.

Inspections, done by the Service (in 2002) and by the State of Nevada (in 2006) classified Catnip
Reservoir dam as being in an unsafe, non-emergency condition due to heavy seepage. The dam was
classified as non-emergency due to the low chance of loss of life in the event of dam failure. The
reservoir will eventually need to be drained in order for the dam to be repaired. The reservoir is very
shallow due to siltation brought in from its tributaries. Draining the reservoir to repair the dam
would allow for some dredging to deepen the reservoir and to restock with Lahontan cutthroat trout.

Big Spring Reservoir

Big Spring Reservoir has been stocked with trout, and the fishing limit is five fish. Big Spring
Reservoir is subject to periodic drying and filling depending on precipitation amounts. When the
reservoir holds water for several years, the fishing is very good and becomes very popular. However,
when the reservoir becomes dry, it is necessary to restock to re-establish the fishery. The current put-
and-take program is not consistent with the following Service policies: 7 RM 1.1 (Population
Management), 7 RM 10 (Fisheries Resource Management), 7 RM 12 (Propagation and Stocking), or
601 FW 3 (Biological Integrity, Diversity, and Environmental Health). These policies indicate that
only stocking of native and indigenous species is acceptable in refuge waters. In addition, the 7 RM
10 policy states that only fingerling/juvenile fish can be stocked as opposed to catchable-size fish.
Stocking Big Spring Reservoir with Lahontan cutthroat, Alvord cutthroat, or redband trout, which are
considered indigenous to the region, would be more consistent with Service policy in Big Spring
Reservoir.

5.2.5 Wildlife Viewing and Photography

Wildlife viewers and photographers are free to roam Sheldon Refuge and use personally provided
temporary blinds. Professional photographers currently use Sheldon Refuge and are required to
obtain a Special Use Permit. There are not any available data to estimate the number of visitors
participating in wildlife viewing and photography (Photo 5.4).

Parts of Sheldon Refuge are very remote and access is limited by the terrain and adverse seasonal
conditions. The wilderness character is an important part of the Sheldon’s attractiveness.
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Sheldon has no facilities managed and maintained specifically for this activity other than a few
unimproved areas posted as a place to view wildlife. There are several places on Sheldon Refuge
where photography blinds could be placed. The Dufurrena Ponds are one such area and would
provide opportunities to photograph many species of wildlife. Another possibility is Swan Lake
Reservoir, where many pronghorn congregate during the summer.

¥ o
Photo 5.4 Although no estimates are available, most people likely participate in
wildlife viewing or photography while visiting Sheldon Refuge.

5.2.6 Environmental Education

The remoteness of Sheldon Refuge does not lend itself to many opportunities for environmental
education in a traditional format where school children are presented programs on-site. The nearest
population centers are Denio to the east and Adel to the west of Sheldon Refuge. Both areas have
elementary schools but older children are bused to other areas with larger populations. Both Denio
and Adel have populations of less than 200. In the past few years the visitor numbers have ranged
from zero to 12.

The current refuge office, a single-wide trailer, does not have the space for an adequate visitor
contact station and is not set up to serve as a visitor contact facility. There are no facilities managed
or maintained for environmental education.

5.2.7 Interpretation

Sheldon Refuge provides brochures and signs at key visitor contact locations. Sheldon Refuge
Complex also maintains a website (http://www.fws.gov/sheldonhartmtn) where current information
can be obtained at any time.

Sheldon hosts wildlife viewing tours twice a year: in the spring and fall to volunteer groups. Tours
are available on request to the staff; however, refuge staffing is extremely limited. There is no visitor
contact station or regular staffing at the Sheldon Refuge Office (Dufurrena).
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5.3 Supporting Uses and Facilities

5.3.1 Camping

Camping itself is not a priority public use on Service lands, but because of the size, remoteness, and
quality of roads on Sheldon Refuge, it is important in supporting priority uses including fishing,
hunting, wildlife observation, and wildlife photography. Camping on Sheldon Refuge is allowed in
designated campgrounds or under special backcountry permit with a 14-day camping limit at any one
location. There are four types of camping opportunities currently provided on Sheldon Refuge:
developed, semi-primitive, primitive, and backcountry/wilderness.

Campgrounds at Sheldon Refuge can be classified as either developed, semi-primitive, or primitive
depending upon types of facilities and development and levels of use. Currently, there are 13
campgrounds available to visitors on Sheldon Refuge (see Figure 5.1).

5.3.1.1 Developed Camping

Developed camping opportunities are provided in the Virgin Valley Campground, which is easily
accessible year-round for all vehicles, including recreational vehicles (RVs). The campground,
located at Dufurrena, offers shade trees, potable water, two vault toilets, 16 picnic tables, 24 fire
rings, a bath-house, meat hanging pole, and a hot spring developed for swimming. The campground
can hold approximately 100 camping parties on a first-come, first-served basis without designated
sites. From 2005 through 2007 an average of 18 campsites were occupied per day during the days
surveyed for a seasonal average of 6,573 visitor use days (USFWS Undated Report).

Between mid-May and early September the Virgin Valley Campground is extensively used by
individuals collecting rocks and/or mining for opals at nearby commercial mining sites, with
visitation highest during June; camping in support of these activities is not an identified priority
public use. From mid-August through mid-November, the Virgin Valley Campground is heavily
used by hunters. Others stay at the campground to participate in nearby fishing and birding
opportunities; however, the number of individuals using the campground to enjoy fishing and birding
activities is not known. The proportion of camping to support these uses may be incidental in
comparison to mining and hunting activities. At the Virgin Valley Campground individual campsites
are not delineated nor is there a reservation or fee system. During peak seasons, overcrowding and
user conflicts have been a concern as well as overflow into the surrounding uplands, which may
result in further environmental damage. There is also a private developed campground at the Royal
Peacock Mine located in the Virgin Valley Mining District, which has RV hookups.

Virgin Valley Campground is situated at the site of a former CCC work camp. The campground has
few vegetated areas and is mostly gravel roadway or bare volcanic soil, which naturally has little or
no organic matter. The campground is includes Virgin Valley Hot Springs and is immediately
adjacent to McGee Pond, both of which are extensively developed and altered habitats.

5.3.1.2 Semi-primitive Camping
The second type of camping opportunity is semi-primitive. Five of the 13 designated campgrounds

(Catnip Reservoir, West Rock Spring, Fish Spring, Badger, and Big Spring Reservoir) within
Sheldon Refuge are considered semi-primitive and include outhouses, fire rings, meat-hanging poles,
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and in the case of Fish Spring and Badger campgrounds, horse corrals. These semi-primitive
campgrounds are accessible from primary roads or improved secondary roads suitable for most types
of vehicles. The semi-primitive sites are primarily used by hunters, and campsite capacity, in part,
limits the number of tag holders that can be accommodated during big-game seasons. Individuals
seeking fishing opportunities use campgrounds at Catnip and Big Spring reservoirs.

Catnip Reservoir and Big Spring Reservoir campgrounds are located immediately adjacent to
artificial reservoirs. The remaining three semi-primitive campgrounds are all located immediately
adjacent to or include wet meadows, spring, or springbrook habitats. Catnip Reservoir and Big
Spring Reservoir campgrounds receive the greatest amounts of use and exhibit the greatest amount of
impact. The core areas of use at these campgrounds no longer support vegetation, water infiltration
is considered low due to soil compaction, and gravel has been placed in some areas to reduce erosion.
Most of the remaining semi-primitive campgrounds have moderate amounts of vegetation loss and
soil compaction, which is limited to areas adjacent to fire rings and outhouses, but these impacts are
generally not continuous throughout the campground.

5.3.1.3 Primitive Camping

Seven campgrounds (Little Catnip Spring, Gooch Spring, North Hell Creek, Wheeler Spring,
Bateman Spring, Devaney, and East Rock Spring) are considered primitive campgrounds and have
only fire rings or no improvements, are remote, and accessible to four-wheel drive or high-clearance
vehicles when road conditions are passable. These primitive campgrounds receive intermittent and
low amounts of use, occurring mostly during the hunting seasons (early August through October).
All of these campgrounds are located immediately adjacent to or include wet meadows, spring, or
springbrook habitats. Three primitive campgrounds (Wheeler Spring, Devaney, and East Rock
Spring) also include aspen woodland habitats.

Primitive campgrounds generally exhibit few impacts to vegetation or soils due to low amounts of
intermittent use, which occurs during late summer and fall after when most annual and biannual
plants have finished growing for the season and when soils are typically drier and more resistant to
impact. Some primitive campgrounds have no visible bare ground, and because they are located in
meadow habitats, vegetation is generally able to recover from the low amounts of use. Other
primitive campgrounds exhibit small areas of bare ground, generally lack forbs that are not resistant
to trampling, and in the case of Wheeler Spring, Devaney, and East Rock Springs, exhibit some
impacts to aspen trees from soil compaction, root exposure, and cutting.

5.3.1.4 Backcountry/Wilderness Camping

The fourth type of camping opportunity on Sheldon Refuge is considered backcountry or wilderness
camping, and use is relatively low at present. This activity requires a backcountry camping permit
issued by the Sheldon Refuge Manager. There are currently no limits on the number of permit
holders. To date, the majority of visitors utilizing this opportunity are hunters pursuing game on the
tablelands, which are generally within the designated WSAs. There is also moderate dispersed use
by campers and bathers at Bog Hot Springs. The spring itself is privately owned, but campers on that
inholding spill over onto refuge lands.

Restrictions on backcountry camping are few, but currently include no camping within 100 yards of a
water source, or within 0.5 mile of a road or vehicle. All trash must be packed out and the permit
must be carried by the user as well as a tear-off sheet displayed in his or her vehicle.
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Most campgrounds on the Sheldon Refuge are located at or near springs and riparian areas and are
primarily used during the hunting season. The proximity of these campgrounds to water could
potentially contaminate water sources, and disturb and displace wildlife from critical habitats. Other
direct impacts include soil compaction, erosion, and trampling and removal of vegetation. Campfires
are a seasonal concern during dry periods when campfires are not allowed, resulting in numerous
violations being observed each year. Data regarding camping demographics are generally lacking
across the landscape and need to include where, when, how many, duration, and purpose for visiting
Sheldon Refuge.

5.3.2 Horseback Riding

Horseback riding has been allowed as a recreational activity on Sheldon for many years. However,
there have been less than 10 horseback visitors a year, and as a result, horseback riding is considered
a very low impact activity on Sheldon Refuge. Horseback riding gives the public an opportunity to
visit remote parts of Sheldon Refuge, and to enjoy the wildlife viewing, solitude, and expansive
views that Sheldon Refuge is known for. In addition, visiting Sheldon Refuge via horseback can
give the user a sense of history. Pack trips are allowed with a backcountry permit.

Currently, horseback riding is allowed refuge wide except in small areas that are closed to all public
entry. The areas closed to horseback riding are the administrative facilities at the Dufurrena
subheadquarters, which include the shop area and the horse corrals.

There are very few facilities designed for horseback use; only two of the 12 semi-primitive and
primitive campgrounds, Badger and Fish Spring campgrounds, provide facilities for domestic horses.
There is a concern that the number of visitors engaging in horseback riding may increase, particularly
with hunting guides and their clients. There is also a potential for an increase in horseback riding use
with the designation of wilderness.

5.3.3 Bicycling

On Sheldon Refuge, bicycle use occurs but is light. Bicycling is allowed only on roads open to
motor vehicles.

5.3.4 Outfitting and Guiding

Several professional guides have permits to guide on Sheldon Refuge. The use of hunting guides is
growing in popularity for non-resident hunters; however, the total number of guides is currently
limited to 10 annually. On average, between nine and 10 guided hunt permits were issued from 2005
through 2009, each for outfitting and guiding big-game hunters. Guiding is viewed as a commercial
use and requires a Special Use Permit from Sheldon Refuge. Hunting guides can provide a valuable
service by offering a quality hunting experience for non-resident hunters who are unfamiliar with
Sheldon Refuge and high desert hunting conditions. However, Sheldon Refuge has received a
number of complaints about guides and associated subguides interfering with other hunters. There is
also the perception that spotter aircraft are being used increasingly by guides, in turn disrupting
wildlife and the quality of other hunters’ experience.

Professional guides are occasionally permitted to provide services in support of other recreational
uses such as photography or upland bird hunting. However, the demand and number of requests for
these permits are rare and typically issued on a case-by-case basis.
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5.4 Other Refuge Uses

5.4.1 Rock Collecting

Collecting rocks and minerals on Sheldon Refuge has long been a popular pastime, and it is currently
open to the public. Collection of 7 pounds of rocks a day is allowed anywhere on Sheldon Refuge
except on mining claims. Mining on established claims within the Virgin Valley Mining District is
not considered rock collecting.

Rock collecting is not allowed under Refuge System regulations or policies, and may be in direct
conflict with Refuge System regulations (e.g., 50 CFR 27.61). However, under current refuge policy,
the public can collect up to 7 pounds of surface rock per day including petrified wood, opal, and
agate. No digging or excavation is allowed outside of the mining district.

5.5 Law Enforcement and Illegal Activities

Illegal uses that occur on Sheldon Refuge include illegal OHV use, camping outside of designated
areas, poaching, hunting and fishing violations, archaeological theft, vandalism, and theft of refuge
signs. The President’s proposal for eight wilderness areas within Sheldon Refuge in 1974 included
closing all permanent roads and motorized trails within the proposed areas. However, recurring
illegal vehicle use has been a persistent problem throughout Sheldon Refuge. The remoteness, size,
existing staffing, and existing funding have made public education and enforcement of these existing
closures difficult.

There is also concern that certain segments of the public, intentionally or inadvertently, may be
collecting archaeological artifacts that are prohibited from collection by the Archaeological
Resources Preservation Act of 1979.

Illegal uses persist partly because of the lack of public support, insufficient public education, and
limited law enforcement capability. There is one dual-function officer assigned to Sheldon Refuge
and a full-time officer assigned to the Sheldon-Hart Mountain Complex. Due to travel distances,
remoteness, and the vast area to patrol, additional law enforcement personnel are necessary.

In 2008, there were three citations issued on Sheldon Refuge: two citations for reckless driving and
one citation for operating an ATV on a closed road. There were two cases of abandoned property: a
car and a horse.

5.6 Cultural Resources and Historic Properties

Cultural resources are the physical remains, sites, objects, records, oral testimony, and traditions that
connect people to our nation’s past. They include archaeological and historical artifacts, traditional
ecological knowledge, sites, landscapes, sacred locations, and traditional cultural properties. Cultural
resources are integral components of the landscape. They tell us how people have used the land and
its wildlife. At Sheldon Refuge, cultural resources remind us that human beings had already been
part of the web of life for thousands of years before the arrival of Euro-Americans in the mid-1800s.
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5.6.1 Native American Cultural History

Archaeological evidence indicates that humans have lived in northern Nevada for at least 12,000
years. Some of the earliest radiocarbon dates of human occupation (nearly 9,000 years ago) have
come from Last Supper Cave. However, most of the prehistory of the area is represented by open-air
lithic scatters. The Native American cultural history at Sheldon Refuge is based on interpretation of
the archaeological record on and near Sheldon Refuge. Several scholars have presented the history
and archaeology of the region in detail (e.g., Elston and Earl 1979; Layton 1970; Leach 1988; Smith
et al. 1983).

5.6.2 Native American Ethnography and Recent History

Sheldon Refuge occurs in the homeland the Aga 'l ’paninadokada (“fish lake eaters”) and

Moado ’kado (“‘wild onion eaters’) Northern Paiute (Raymond 2000). They were a semi-nomadic
people who made their living by hunting (pronghorn, bighorn, rabbits, ground squirrels, waterfowl),
gathering (roots, berries, seeds), and fishing (trout, suckers, chub). The nuclear family was the
principal socio-economic unit (Steward 1938).

Prior to Euro-American incursion into northern Nevada, Northern Paiute families congregated for the
winter at lower elevation village sites near dependable water, fuel, and food. The people at the
winter villages lived on stored food, supplemented by hunting game, and fishing. With the arrival of
spring the Indians harvested wild roots (camas, ipos, bitterroot, biscuitroot) by the bushel. Some
were roasted and eaten on the spot while many were dried and stored for the following winter. In
summer, the families dispersed to higher elevations following game and the seasonal ripening of
plants. In autumn, the families would gather again for communal rabbit and pronghorn hunts. They
often held fandangos, a sort of harvest celebration where far-flung families met to exchange food and
other resources, share information, make acquaintances, form alliances, and find mates. With the
first snow of the season, Northern Paiute families reconvened at their winter village locations.
(Fowler 1989; Fowler and Liljeblad 1986; Steward 1938; Stewart 1939).

As Euro-American immigrants settled northwestern Nevada, the Northern Paiute began raiding
ranches for their livestock while trying to avoid directly fighting with the new arrivals (Layton
1977:244, 1978). Many of the raids appear to have been perpetrated by the same band led by
Captain Tom, or Black Rock Tom as he was also known, who was easily identified by his white
horse. Black Rock Tom based his operations in the High Rock region, including the Black Rock
Range and probably parts of the Sheldon Refuge.

In response to raids and associated casualties, the U.S. Army established several forts in northwest
Nevada between 1860 and 1865 to protect the area from Indians and Confederate sympathizers.
After a series of deadly skirmishes and retributions eventually ended and the Northern Paiute were
removed to nearby reservations and began to assimilate with the new order by working on ranches as
cowhands, laborers, and domestic help. Today the Northern Paiute live at Summit Lake Indian
Reservation, Fort McDermitt Indian Reservation, Fort Bidwell Indian Reservation, Cedarville Indian
Rancheria, and in the towns and ranches that surround Sheldon Refuge.
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5.6.3 Euro-American History
5.6.3.1 Early Exploration

The earliest Euro-American exploration of the Sheldon area was led by Colonel C.S. Drew in 1864 in
search of a wagon route from Fort Klamath, Oregon, to the Owyhee Mining District in Idaho.

Drew’s report contains topographic information and information about the Indians, flora, and water
sources. In July 1866, Major Robert S. Williamson of the U.S. Army led an exploratory party from
Fort McDermitt to Lassen’s Meadow in California but found the area to be too sandy and too arid for
a decent wagon route (Elston and Earl 1979:35). Under the direction of Andrew J. Hatch, the Office
of the U.S. Surveyor General began systematic surveys in the vicinity of Sheldon Refuge in 1872.
The maps created from these surveys record old roads between Denio and Virgin Valley, Denio and
Cedarville, Virgin Ranch to Denio, and Thousand Creek Canyon to Rock Spring Valley.

5.6.3.2 Nineteenth Century Ranching

Euro-Americans began settling the Sheldon Refuge area in the 1860s. They were attracted to the
numerous springs and the grassy meadows for grazing livestock. But the warm season verdure was
offset by the long and occasionally harsh winters. Particularly difficult winters in the 1880s
decimated livestock herds and many ranches failed. Ranchers sold their properties to the stock
raising companies such as Miller and Lux. Between 1886 and 1888, Miller and Lux purchased huge
tracts of land and many of the early ranches in northwestern Humboldt County. By 1905, Miller and
Lux owned much of northwestern Nevada.

Although cattle ranching remained the primary economic activity of the region in the late nineteenth
and early twentieth centuries (Elston and Earl 1979), some ranchers also raised European horse
breeds as saddle and working stock for the U.S. Cavalry and the burgeoning population of nearby
California (USFWS 1985). George B. Hapgood built ranches at Calcutta Lake and Last Chance
Ranch in 1880. Both ranches were geared to diversified livestock production, although for many
years a focus of summer activities at Last Chance Ranch was horses (Hapgood 1984 in USFWS
1985:26; Speulda 2002). Starting in 1890, William K. Ebeling built the ranches now known as
Dufurrena, Thousand Creek, and Kinney Camp. Buzz Miller, Ebeling’s “vaquero boss” in the 1910s,
reported that Ebeling ran a mixed outfit including cattle, a few sheep, and predominately horses
(Miller 1984 in USFWS 1985:40). Inevitably, horses escaped from these ranches and formed herds
that roamed the landscape (Raymond et al. 2007).

Some ranchers capitalized on the growing population of feral horses at Sheldon Refuge by gathering
and selling them. In 1891, Eugene Gooch established a livestock operation that was strategically
located to gather, trap, and ship feral horses. “Gooch Camp” is located in a narrow canyon between
Gooch Table and Catnip Mountain historically known to harbor herds of feral horses.

In 1905, newspaper reporter Allen Bragg visited ranches in Virgin Valley and described the James
McGhee ranch as “140 acres of meadow land...a bunch of cattle and horses...the cellar is walled up
by flat stone of various colors and products of the valley” (Bragg 1976:44). Another ranch owned by
William Ebeling about 2 miles from the McGhee place also had cattle and horses, and a milk house
made of the flat rock (Bragg 1976:44). Further up the valley, Miller and Lux owned the ranch at
Virgin Valley, along with “nine other ranches in this part of the county along with numerous camps”
(Bragg 1976:39-40).
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Basque sheep-herder Thomas Dufurrena moved to the Sheldon area from California in 1905. His
herd of 40,000 sheep was among the largest operations in the area. He had diversified into cattle
ranching by 1911. Dufurrena bought several other ranches in the 1920s and 1930s as drought and the
Depression forced many ranchers to sell. By the mid-1930s, most of the ranchers including
Dufurrena sold their property to the U.S. Fish and Wildlife Service for inclusion in the Sheldon
Refuge.

5.6.3.3 Mining

Prospectors began exploring the Sheldon Refuge area in the 1860s and 1870s. Opals were
discovered in Virgin Valley in 1908, and the Virgin Valley Mining District was established in 1909.
Private individuals and enterprise have worked the deposits since. The Rainbow Ridge Mining
Company, incorporated in 1918, is the only opal mining company that has a significant record. In
1919, the mine produced the largest opal ever found in the United States. It weighed 16.95 troy
ounces and was valued at $250,000 (Elston and Earl 1979:39). The gem joined the famed Roebling
Collection and was later donated to the Smithsonian Institution in Washington, D.C., where it is on
display in the Hall of Gems and Minerals at the National Museum of Natural History. Opal mining
continues on Sheldon Refuge to this day.

A large formation of pink and buff sandstone occurs in the Virgin Valley at the confluence of Virgin
Creek and Thousand Creek. The stone has been quarried, knapped, and cut for use as a building
material since the late nineteenth century. Known today as the Dufurrena Sandstone, blocks from the
quarry were used to construct many of the early ranch structures on Sheldon Refuge. From 1935 to
1942 the CCC quarried the sandstone to construct a pool, bridge, pathways, loading dock, and other
buildings at their Virgin Valley Camp. In the 1950s, a commercial operation worked the quarry and
marketed the stone under the name “Owyheeite.”

A cinnabar mine was located 4 miles southeast of the headquarters, on the south slope of Bald
Mountain and was developed in the late 1920s.

With the exception of the area in and around Virgin Valley, the majority of Sheldon Refuge has been
formally withdrawn from mineral entry.

5.6.3.4 Creation of the Sheldon Refuge

In the early twentieth century, pronghorn populations in Nevada had plummeted as a result of several
years of cold dry weather, unchecked livestock grazing, degraded rangelands, and unregulated
hunting. By 1920, conservationists including members of the Audubon Society, the Boone and
Crockett Club of New York City, employees of the U.S. Biological Survey (later renamed the U.S.
Fish and Wildlife Service), and the State of Nevada raised concerns about the plight of the
pronghorn. E.R. Sans, an employee of the U.S. Biological Survey, mobilized prominent members of
the conservation movement including Dr. Gilbert Pearson, president of the National Association of
Audubon Societies, and Charles Sheldon of the Boone and Crockett Club, to address Nevada’s
pronghorn problem (Elston and Earl 1979:39-45).

The Nevada pronghorn conservationists recognized that forage and habitat were essential for the
survival of pronghorn populations and observed that non-native animals including sheep, cattle, and
feral horses competed for the same forage and habitat as pronghorn. E.R. Sans convinced the group
that Hapgood’s Last Chance Ranch would make an ideal pronghorn sanctuary. For 10 years the
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conservationists organized, raised money, and lobbied county, state, and Federal governments. Their
efforts paid off in 1931 when President Herbert Hoover signed Executive Order No. 7511 purchasing
Hapgood’s Ranch and establishing the Charles Sheldon National Antelope Range for the
conservation of pronghorn antelope and other native wildlife species. Franklin Roosevelt followed
with Executive Order No. 7522, enlarging Sheldon Refuge to over 539,000 acres (Elston and Earl
1979:39-45).

5.6.3.5 Civilian Conservation Corps

The Works Progress Administration (WPA) began construction of a refuge office/residence on the
west side of Sheldon Refuge, but the WPA was replaced by the CCC in 1935. The CCC efforts at
Sheldon were directed toward “improvement and development of the present habitat for wildlife now
inhabiting the area, plus development of water resources for migratory waterfowl and other
migratory birds” (records of the Civilian Conservation Corps: Record Group 35, Box No. 133).

By 1936, CCC established Camp Sheldon BF-1 on the west side of Sheldon Refuge (Speulda 1995).
The camp, named Camp Board Corrals, was in the northern part of Long Valley. From this camp the
CCC enrollees built boundary fences, telephone lines, and roads. Their largest effort was
constructing the steep west side hill road and entrance sign. They also built an overnight cabin
halfway up the grade. The road remains a primary entrance to Sheldon Refuge.

In 1938, the CCC set up a camp in Virgin Valley on the McGee Ranch on the east side of the
Sheldon Refuge. An advance U.S. Army crew led the construction effort with help from the CCC
enrollees. In addition to the usual bunk, mess, and work facilities, they built a four-table pool hall
with a fine sandstone floor, a ping-pong table, barber shop, and a shoe shine stand. They also
constructed a 40-by-60-foot stone swimming pool within the camp area which is filled by a steady
stream of warm (artesian) water. This historic swimming pool and campground (now called the
Virgin Valley Campground) continue to attract visitors to Sheldon Refuge.

The CCC operated out of the Virgin Valley camp for more than three years without a break. They
built dikes and ponds and enhanced wildlife habitat in the Virgin Valley. They improved roads, built
fence lines, and restored old homesteads making them suitable for refuge employees. The CCC also
built “Badger Cabin,” a place for refuge workers to overnight in the Sheldon hinterlands. As the
prospect of war loomed, the U.S. Army closed the CCC camp and dismantled and removed all the
portable buildings in 1941. But the craftsmanship of the CCC endures in the roads, water
impoundments, and stonework on cabins that are still in use by the Service.

5.6.4 Current Knowledge of Cultural Resources Sites on Sheldon Refuge

A systematic or comprehensive sample inventory of cultural resources has never been conducted on
Sheldon Refuge. Archaeologists have conducted 35 relatively small archaeological surveys covering
5,955 acres or slightly more than 1% of the 575,000-acre Sheldon Refuge. Almost all of the surveys
have been carried out in advance of proposed development projects in compliance with Section 106
of the NHPA. Archaeologists have done surveys for refuge maintenance and construction (e.g.,
fences, guzzlers, roads, and prescribed burns) and to address the impacts of feral horses and
rangeland wildfires. Utility companies have stimulated archaeological surveys for pipe and fiber
optic lines. The archaeological surveys have recorded 251 cultural resource sites on Sheldon Refuge.
These include 211 prehistoric sites, 23 historic building sites, and 17 sites recorded as dual
component sites, which contain both prehistoric and historic archaeological deposits. We suspect
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that several hundred, if not thousands, of archaeological sites occur on Sheldon Refuge. But vast
stretches of Sheldon Refuge have never been examined by archaeologists and even a broad outline of
its human prehistory remains mostly unknown.

5.6.4.1 Prehistoric Sites

Among the 251 recorded cultural resources sites on Sheldon Refuge, 211 (84%) are prehistoric sites.
Many of the recorded sites occur near water. Perennial springs and streams at Sheldon Refuge were
magnets for human occupation throughout the past. The water sources are oases compared to the
relatively dry and monotonous landscape beyond them. Although a formal inventory has not been
conducted, we suspect that every permanent spring and stream on Sheldon Refuge is bounded by
archaeological sites. Springs and stream-side sites are characterized by lithic scatters, fire-affected
rock, ground stone tools, and residential features. Few such sites are small, most exceed an acre in
size, while several encompass a dozen or more acres around the spring or stream. Some spring and
stream-side sites harbor buried cultural deposits in the deeper soil that often characterizes these
environments. These archacological sites offer the challenge and opportunity to sort out multiple
periods of human occupation at Sheldon Refuge and describe the cultural changes that mark the
different occupations.

Lithic scatters make up the majority (n=188, or 89%) of the known prehistoric sites on Sheldon
Refuge. The remaining 23 sites consist of rock art, village sites, caves, rockshelters, rock cairns,
hunting facilities, and obsidian quarries. The following sections describe some of the common types
of prehistoric archaeological sites on Sheldon Refuge.

Lithic scatters

Lithic scatter refers to a prehistoric archaeological site consisting of stone artifacts and the debris
from the manufacture and use of stone artifacts. Flaked stone tools (e.g., projectile points, knives,
scrapers) and the waste flakes (a.k.a. debitage) generated from the manufacture of flaked stone tools
are the most ubiquitous elements at lithic scatters. The most common toolstone at archaeological
sites on Sheldon Refuge is obsidian, but chert, chalcedony, flint, agate, basalt, and jasper are also
present. Lithic scatters may contain ground stone stools (e.g., manos, metates, mortors, pestles) but
usually in small numbers. Fire-affected rock (a.k.a. fire cracked rock, hearth rocks, oven rocks) may
also occur at lithic scatters. Lithic scatters range in size from a few square meters containing about
10 artifacts to several acres in size with thousands of stone artifacts. Lithic scatters are often
confined to the surface, but many lithic scatters also contain buried cultural deposits. Some lithic
scatters occur in conjunction with other archaeological sites and features described below.

At Sheldon Refuge, the size and complexity of the lithic scatters are governed by their proximity to
naturally occurring toolstone and water, as well as elevation. Large and complex lithic scatters
generally occur in places with abundant obsidian on low-elevation alluvial plains in well-watered
valleys like Virgin Creek and Thousand Creek. Such sites tend to have many flaked stone tools,
cultural features such as hearths, ground stone tools, abundant debitage, and good potential for buried
archaeological deposits. Absent nearby water and toolstone, archaeological sites tend to be small,
lack many tools, and are limited to the surface.
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Isolated finds

An isolated find is a lithic scatter of less than 10 items. Isolated finds do not contain buried cultural
deposits or other features such as hearths or middens. Isolated finds are common throughout Sheldon
Refuge.

Villages

An archaeological village appears as a large lithic scatter with additional evidence of long-term
residential occupation such as hearths, house foundations (stone rings, earthen pits, or depressions),
and middens (trash dumps containing debris from food, clothing, shelter, and food preparation).
Archaeological and ethnographic records have documented winter villages of the Northern Paiute
and their ancestors in places surrounding Sheldon Refuge. By analogy, we suspect Native American
villages occur at well-watered, low-elevation, sheltered areas on Sheldon Refuge. Although no
formal archaeological investigation has been conducted, places like Bog Hot Springs, Virgin Creek
Valley, Alkali Reservoir, and the mouth of Thousand Creek Gorge are likely areas where future
investigations should be focused.

Caves and rockshelters

Caves and rockshelters are archaeological sites characterized by stone artifacts and often middens
that occur in and around the mouths of caves and in sheltered areas among rock outcrops and canyon
walls. Caves and rockshelters are often important sites because they preserve better than most
archaeological sites a variety of evidence of human occupation for thousands of years.

Last Supper Cave is a large and deeply stratified archaeological site on Hell Creek. It was
completely excavated in the 1970s by a team of archaeologists from the American Museum of
Natural History, Louisiana State University, and University of Nevada, Reno (Layton 1970). The
cave contains an abundance of surface and subsurface deposits, including a large midden, stone tools
and debitage, faunal remains, basketry, sandals and other perishable items. Samples have been
radiocarbon dated to nearly 9,000 years ago, and the earliest cultural materials within the cave
predate 9,000 years ago. The artifacts are from the early Holocene and are relatively abundant. The
large artifact and sample collection from the cave has been inventoried, repackaged, and stabilized at
the Nevada State Museum, where it is periodically studied by graduate students and other scholars
(Lyman 1988). Other similar but smaller caves are known to occur on Sheldon Refuge, but a
systematic inventory of them has not been conducted.

Rock art (petroglyphs and pictographs)

Rock art is characterized by markings, either painted (pictographs) or engraved (petroglyphs), on the
surface of rock and by geoglyphs (large figures produced by either removing the surface of the
ground or alignments of stone on the surface of the ground). Rock art sites are often associated with
lithic scatters and other archaeological features and are usually found at places with smooth surfaces
of basalt or rhyolite, often at the base of canyons and rimrock. Rock art is located at several
locations within Sheldon Refuge, many of which can be easily seen and have little or no evidence of
disturbance or vandalism by visitors.
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Rock cairns, walls, and rings

Archaeological features built with large cobble- and boulder-sized stones include cairns, walls, and
rings. Cairns are stacks of stones built with one or more rocks. Prehistoric cairns can have spiritual
connections (Chartkoff 1983; Haynal 2000) and can be distinguished from historical cairns built by
hikers and ranchers by their location and apparent antiquity. Prehistoric cairns are often located on
rimrock and are often associated with lithic scatters. Prehistoric cairns also often show extensive
lichen growth. Short low rock walls in association with lithic scatters are often interpreted as hunting
blinds. Rock circles or rings may be house foundations, especially if lithic scatters, artifacts, and/or a
midden occur close by. Small rock rings lacking any artifacts are often interpreted as spiritual prayer
or vision quest locations.

Quarries

Prehistoric quarries for toolstone are common on Sheldon Refuge. Obsidian occurs naturally on
much of the northern half of Sheldon Refuge. Obsidian is widely available at the surface as
secondary deposits of pebbles and cobbles, which occur as lag left by the erosion of rhyolite facies.
In most cases the prehistoric quarrying simply involved picking up the stone. Prehistoric acquisition
and use of obsidian at the source locations is characterized by vast lithic scatters displaying evidence
of testing and reducing obsidian cobbles into smaller more portable packages.

Traditional cultural properties

A traditional cultural property (TCP) is a cultural resource whose significance is derived from the
role it plays in the traditional and continuing lifeways of a community. TCPs include locations
associated with the traditional beliefs of a Native American group about its origins, cultural history,
or the nature of the world. TCPs are often locations where a community has traditionally carried out
religious, economic, artistic, or other cultural practices important in maintaining its historical
identity. According to the Summit Lake Tribe, a TCP exists in the vicinity of 10-mile Spring on
Sheldon Refuge.

5.6.4.2 Historic Sites

Among the 251 recorded cultural resources sites on Sheldon Refuge, 23 (16%) are Euro-American
historic sites. Many of these occur near water and roads, particularly in and near Virgin Valley and
Thousand Creek. There has been no formal effort to find historic-period sites beyond the largest and
most obvious early ranches and CCC-era facilities on Sheldon Refuge. The known historic sites can
be allocated into one or more themes.

e The Ranching Theme includes sites with one or more of the following features: residence,
barn, corral (stone and willow), chicken house, small out-building, bunkhouse, root cellar,
road, pasture, fencing, machine shed, and windmill. Features that are outside the ranch
complex but relevant to the ranching theme include sheep camps, livestock trails, branding
camps, and line camps.

e The Depression-Era (CCC) Theme includes sites with one or more of the following features:
road, bridge, culvert, pond, refuge infrastructure, residence/office, overnight cabin, and spike
camp.
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e The Mining Theme includes sites with one or more of the following features: mine, adit,
quarry, haul road, tailing, claim, camp, and quarry equipment (Speulda 2000).

e Miscellaneous historic-period sites small dispersed domestic dumps, dispersed campsites,

landing strips, and crash sites.

The principal historic-period sites on record are listed in Table 5.1 and are shown on Figure 5.1.
Many sites are considered extremely significant cultural resources, and five have been determined to
be eligible or potentially eligible for inclusion in the National Register of Historic Places (Speulda

1998; USFWS 1985).

Table 5.1 Principal Historic Period Sites at Sheldon Refuge

bathhouse)

Name Construction | Historic NRHP Status*
Date Associations
Last Chance Ranch 1890-1910 Early ranching, Eligible
architecture, early
refuge management
IXL Ranch 1890s Early ranching Not potentially
eligible (USFWS
1985)
Gooch Camp Horsetrap (stone corral) 1890s Early ranching, Potentially
architecture eligible
Kinney Camp/a.k.a. McKenny Ranch 1890s-1910s | Early ranching, Potentially
(house, barn, chicken house, willow architecture eligible
corral, cellar)
Dufurrena Ranch (barn, chicken house) 1890s-1910s | Early ranching, Not potentially
architecture eligible (USFWS
1985)
Virgin Valley Ranch (stone buildings 1890s Early ranching, Eligible
and site) architecture (Speulda 1998)
Alkali Ranch 1910s Early ranching Not evaluated
Thousand Creek Ranch (house, barn, 1890s-1910s | Early ranching, Eligible
chicken house, corral) architecture (NVSHPO 2001)
Little Sheldon refuge office and 1930s WPA, CCC, Potentially
residence architecture eligible
Little Sheldon Overnight Cabin 1930s WPA, CCC, Eligible
architecture (USFWS 2000)
Badger Cabin 1930s CCC Potentially
eligible
Virgin Valley Campground (metal 1930s CCC camp Potentially
warehouse, camp features—excluding eligible

* NRHP Status refers to status under the National Register of Historic Places.

National Register of Historic Places

Established under the NHPA of 1966, the National Register has identified and documented, in
partnership with state, Federal, and tribal preservation programs, nearly 77,000 districts, sites,
buildings, structures, and objects that are significant in American history, architecture, archaeology,
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engineering, and culture. The documentation on each property consists of photographs, maps, and a
National Register registration form, which provides a physical description of the place, information
about its history and significance, and bibliography. Last Supper Cave is the only site within
Sheldon Refuge currently listed on the National Register.

The NHPA also requires that any structure or historic place that is generally more than 50 years old
be inventoried and evaluated to determine whether or not it is eligible to be included on the National
Register of Historic Places. Sheldon Refuge contains a number of historic resources that are more
than 50 years old (pre-1959 for the purposes of this document) and are awaiting evaluation or have
already been evaluated and determined eligible, but not yet included on the National Register.

Last Chance, Virgin Valley, and Thousand Creek historic ranches located within Sheldon Refuge
have officially been determined eligible for the National Register of Historic Places. Nine other
structures within Sheldon Refuge associated with historic ranching or the CCC have not been
formally evaluated.

5.6.5 Special Designation Areas

In 1974 the President proposed that Congress designate 341,500 acres of Sheldon National Wildlife

Refuge as Wilderness under the 1964 Wilderness Act. Despite the fact this proposal has never been
acted upon, it is Service policy that all proposed wilderness areas be managed consistent with policy
and guidance for designated wilderness until further action is taken by Congress.

The majority of lands within the proposed wilderness areas appear essentially natural and
undisturbed to the casual observer. Exceptions to this level of natural appearance consist of portions
of the Big Spring Table, Catnip Mountain, and Alkali Peak proposed wilderness areas, which were
developed with water troughs, catchment basins, and primitive vehicle routes for commercial grazing
or disturbed by prospecting prior to mineral withdrawal. Other scattered developments to support
past commercial livestock grazing and associated undeveloped vehicle trails are visible within the
proposed wilderness areas, but very few permanent structures remain, which are used for
management purposes. Feral horses and burros and fire suppression have caused more severe
impacts to habitat condition and ecological function.

Aggressive fire suppression, prescribed burning, weed control, and grazing both from commercial
livestock in the past and presently from feral horses and burros continue to trammel wilderness
character. Conditions within most of the proposed wilderness areas have progressed to the point that
further management manipulation and intrusion is often determined necessary to prevent further
impacts to habitats or to restore natural conditions and ecological function. Other management
activities within the proposed wilderness areas include inventory and monitoring, research studies,
removal of abandoned fences, and construction of temporary fences to protect springs. These
activities are temporary and do not typically result in any long-term trammeling or alteration of
wilderness character.

With the exception of a few portions of the proposed wilderness areas near developed campsites and
maintained roads opportunities for solitude and primitive and unconfined types of recreation are
considered outstanding. Visitors are free to explore and travel throughout Sheldon Refuge and the
proposed wilderness areas on foot or by horseback with few regulations or restrictions, and very little
contact with refuge staff.
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Descriptions and maps depicting the proposed wilderness areas are included in Appendix F.

5.6.6 Social and Economic Conditions

Sheldon Refuge is a large, remote national wildlife refuge in northwest Nevada that also shares a
border with and includes a small portion within Oregon and is located less than 30 miles from
California. Therefore, the affected social and economic setting for Sheldon Refuge has been
identified to include the five counties that include and surround Sheldon Refuge. The five counties
are Washoe and Humboldt counties in Nevada, Lake and Harney counties in Oregon, and Modoc
County in California. This affected region encompasses a massive land area of 38,995 square miles.
For perspective, this region is larger than Maine, Kentucky, Indiana, or South Carolina.

Conversely, the region is one of the most sparsely populated areas in the contiguous 48 states. Total
population in 2009 was 459,322 people which equates to a population density of 11.8 people per
square mile. However, excluding the 300,214 residents of Reno and Sparks, located in the
southernmost portion of the affected region, the population density falls to 4 people per square
mile—which is only slightly less than the population density of Wyoming (5.1 people per square
mile). Despite the enormous size and sparse population of this region, refuge management and
visitation affect the economies of all five counties both directly and indirectly.

U.S. Census data collected in 2000 indicate the industry of arts, entertainment, recreation,
accommodation, and food services employed the highest percentage of people in the region.
However, this figure is heavily skewed by the economies of Reno and Sparks in Washoe County,
Nevada, where casino gambling, winter skiing, and other recreation and entertainment activities
dominate the local economy. Excluding Washoe County, the leading employment industry is
agriculture, forestry, fishing and hunting, and mining followed by educational, health and social
services. Government employment was a significant portion of the regional economy in 2000,
employing 14.5% of all workers over 16 years in age throughout the five-county region, and 24.8%
of all workers in the four-county area (Washoe County excluded) (U.S. Census Bureau 2000). More
recent data indicate that government employment now accounts for a substantially larger percentage
of the workforce following the recent economic downturn (Industrial Economics 2010).

It is estimated the management and visitation to Sheldon Refuge contributes directly or indirectly to
the employment of 119 people throughout the region, and the total regional economic contribution
generated by activities on Sheldon Refuge is estimated at $8.3 million annually (in 2010 dollars)
(Industrial Economics 2010). When considering the 575,000-acre size of Sheldon Refuge, the
economic contribution would also be estimated at $14 per acre per year. Refuge budgetary
expenditures make a significant contribution to the local economy, contributing approximately $5.0
million annually to gross state product (GSP) (value added"), or 60% of the quantified regional
contribution to GSP. Wildlife observation and wildlife photography are the most common wildlife-
dependent recreational activities taking place on Sheldon Refuge, resulting in an estimated 17,900
annual visits. As a result, expenditures associated with wildlife observation and photography are the
largest contributor to GSP of the wildlife-dependent recreational activities assessed, contributing $2.5
million to GSP (30%). Annual expenditures associated with 1,691 annual sport hunting days

' Value added is considered the final value or revenue, less the value of goods or services purchased to produce the
final product or service.
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(associated with mule deer, pronghorn, and bighorn sheep hunting) have been found to comprise 5%
of current contribution to GSP ($0.4 million), while expenditures associated with 1,122 annual sport-
fishing days contribute another 1% ($0.1 million).> Revenue payments by Sheldon Refuge to local
governments contribute the remaining 5% to GSP ($0.3 million). Expenditures associated with
camping have not been expressly quantified but are expected to largely overlap with other wildlife
observation and photography expenditures (Industrial Economics 2010).

In addition to quantified benefits associated with Sheldon Refuge management and visitation,
Sheldon Refuge provides other nonuse and ecological benefits. In his seminal piece, Krutilla (1967)
suggests that “when the existence of a grand scenic wonder or a unique and fragile ecosystem is
involved, its preservation and continued availability are a significant part of the real income of many
individuals.” For example, Freeman (1993) explains that people may gain utility from the

knowledge that a natural area is preserved despite the fact that they do not expect to visit that area.
Similarly, people may be willing to pay to protect endangered species even though they do not expect
to see one of them (Freeman 1993). These values may be motivated by desires to maintain
intergenerational equity and the option of future resource use, as well as other factors (Industrial
Economics 1998).

Various attempts have been made to quantify nonuse or existence values of natural resources and
special areas such as national wildlife refuges. Economists have estimated that every U.S. household
would be willing to pay $29 per year to preserve bighorn sheep and $15 per year to preserve Greater
sage-grouse (Industrial Economics 2010). Sheldon Refuge is one of the only areas of public land in
the United States set aside specifically to conserve species such as California bighorn sheep, Greater
sage-grouse, pronghorn, and other priority sagebrush-steppe wildlife species. Even if the more than
100 million households in the United States were only willing to pay $0.10 per year to preserve
wildlife within Sheldon Refuge, the value would exceed the estimated $8.3 regional economic
contribution from management and use of the Sheldon Refuge for wildlife viewing, photography,
hunting, fishing, and other consumptive uses. Other estimates have been derived for habitat types
and even entire ecosystems and have ranged from $156 per acre per year to as much as $2,400 per
acre per year, but these values are questionable given the uncertainty associated with the assumptions
made and the quality of the underlying information and data (Industrial Economics 2010).

2 Big Spring Reservoir does not currently support sport fishing and is not included in estimates of current
contribution to GSP.
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Chapter 6. Environmental Consequences

This chapter provides an analysis of the environmental consequences of implementing the
alternatives described in Chapter 2 on the resources described in Chapters 3 through 5 including
physical, biological, cultural, and socioeconomic resources. Alternatives are compared against the
goals and policy objectives for Sheldon Refuge management, not current management strategies or
existing conditions. In many instances, continuing current management strategies would result in
adverse impacts. Cumulative impacts associated with implementing the various alternatives are
addressed in the final section of this chapter.

The information used in this CCP/EIS was obtained from relevant scientific literature, existing
databases and inventories, consultations with other professionals, and professional knowledge of
resources based on field visits and experience. The thresholds and severity ratings defined below
were used to analyze the scope, scale, and intensity of effects on natural, cultural, and recreational
resources.

e Negligible. Resources would not be affected, or the effects would be at or near the lowest
level of detection. Resource conditions would not change or would be so slight there would
not be any measurable or perceptible consequence to a population, wildlife, or plant
community; recreation opportunity; visitor experience; or cultural resource.

e Minor. Effects would be detectable but small, and of little consequence to a population,
wildlife, or plant community; recreation opportunity; visitor experience; or cultural resource.
Mitigation, if needed to offset adverse effects, would be easily implemented and likely to be
successful.

e Moderate. Effects would be readily detectable, with consequences to a population, wildlife,
or plant community; recreation opportunity; visitor experience; or cultural resource.
Mitigation measures would be needed to offset adverse effects and would be extensive,
moderately complicated to implement, and probably successful.

e Significant (major). Effects would be obvious and would result in substantial consequences
to a population, wildlife, or plant community; recreation opportunity; visitor experience; or
cultural resource. Extensive mitigating measures may be needed to offset adverse effects and
would be large scale in nature and very complicated to implement, and may not have a
guaranteed probability of success. In some instances, major effects would include the
irretrievable loss of the resource.

Duration of effects has been defined as follows.

e Short-term or Temporary. Effects end when action is completed.
e Long-term. Effects occur and/or persist at least 10 to 15 years after an action is completed
and possibly much longer.

6.1 Effects to Habitats and Associated Wildlife

Assessing the impacts to habitats and associated wildlife species included analysis of effects to
various attributes of biological integrity and diversity. The biological composition of plant
communities/habitat types for both plant and animal populations was considered. Analysis of the
biological function of plant communities/habitat types for plant and animal populations included
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consideration of natural plant community succession, natural fire regimes, and migration patterns.
Habitat connectivity was assessed relative to activities that could improve or worsen levels of habitat
fragmentation. In considering plant breeding populations, self-sustained genetic viability and
function were taken into account. Self-sustaining capabilities of habitat types and populations were
assessed relative to historical conditions. Finally, restoration potential was assessed in terms of
Sheldon Refuge actions and capabilities. These effects are summarized in Table 6.1.

Table 6.1 Summary of Effects under CCP Alternatives

Alternative 1
(No Action)

Alternative 2
(Preferred)

Alternative 3

EFFECTS TO HABITATS

AND ASSOCIATED WILDLIFE

Effects from Horse and
Burro Management

Continued major site-
specific negative
effects from habitat
degradation and
species competition for
resources.

Major positive effects
following removal of
all feral horses/burros
within 5 years.

Major positive effects
following removal of
all feral horses/burros
within 15 years.

Effects from Other
Invasive Animal Species
Management

Major negative effects to native habitat and wildlife species due to
inadequate management strategies being available to remove or control

nuisance species.

Effects from Invasive
Vegetation Management

Continued moderate
negative effects refuge-
wide without strategies
to detect threats from
invasive vegetation.
Minor site-specific
positive effects where
treatment strategies are
implemented.

Major positive effects
from implementing
detection, control,
containment, and
treatment strategies to
as much as 1,000 acres
per year.

Same as Alternative 1.

Effects from Fire
Management

Minor negative effects from trampling and
removal of vegetation during mechanical
treatments for fuel breaks. Localized minor
negative effects to wildlife from prescribed fire
implementation. Major negative effects to the
historical fire regime, associated nutrient cycling,
and historical natural plant community
succession. Positive effects from post-fire

rehabilitation strategies.

Increased risk for large
fires without the more
effective and versatile
tools and methods of
Alternatives 1 and 2.
Potentially major
negative effects in the
event of natural fires.

Effects from Road

Continued moderate

Similar to Alternative 1

Continued moderate

Management negative effects from except that effects negative effects
existing road network’s | would be minor with throughout habitats
contribution to spread | the closure of where roads are
of invasive vegetation, | duplicative roads and located. Benefits of
fragmentation of relocation of roads relocating and closing
habitat, alteration of away from sensitive some roads do not
plant community habitats. negate the negative
composition, and effects.
disturbance of soils.
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Alternative 1
(No Action)

Alternative 2
(Preferred)

Alternative 3

Effects from Hunting
Management

Minor negative effects to species populations as a result of individual
mortality and to habitats as a result of hunters moving through hunting

arcas.

Effects from
Campground
Management

Continued minor
negative impacts from
vegetation trampling,
soil compaction, water
quality degradation,
and potential for
invasive species
introduction in
sensitive riparian

Minor positive effects
when campgrounds are
relocated away from
sensitive habitats.
Minor negative impacts
to other habitats to
which campgrounds
are relocated.

Similar effects to
Alternative 2. Minor
positive effects when
campgrounds
impacting sensitive
habitats are
consolidated with other
campgrounds. Minor
negative impacts to

habitats. other habitats where
existing campgrounds
are enlarged.
Effects from No changes to public Minor negative impacts | Neutral effect.

Construction of Public-
Use Facilities

use facilities.

during construction and
development of
facilities. Some minor
positive effects may be
realized with increased
public awareness and
education related to
habitats and their
species.

Sagebrush Steppe and
Associated Upland
Habitats

Minor positive effects
from restoration of 400
acres per year of plant
communities.
Negligible negative
effects from
mechanical removal of
vegetation and
prescribed fire

Moderate positive
effects from horse and
burro removal and
subsequent restoration
of 1,500 acres per year
of plant communities
and restoration of
hydrologic processes
and functions.

Minor positive effects
from conservation
strategies including 10
to 100 acres of
restoration per year
from natural fire.

applications.
Semi-desert Grasslands Similar effects to those described above for sagebrush-steppe habitats.
and Steppes
Emergent Marshes and Major negative effects | Major beneficial Major positive effects
Wet Meadows from applying effects from removing | of removing feral

restoration and
conservation strategies
while horses and
burros are present on
the refuge. The feral
horses and burros will
continue to exert
increased negative
impacts on these areas.

feral horses and burros
and implementing
restoration and
conservation strategies
following feral horse
and burro removal.

horses and burros and
minor positive effects
from restoration
strategies primarily
dependent upon natural
fire after feral horse
and burrow removal.
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Alternative 1
(No Action)

Alternative 2
(Preferred)

Alternative 3

Springs, Streams, and

Minor positive effects

Major positive effects

Major positive effects

Springbrooks from removal of up to | from removing horses | from feral horse and
4 spring developments | and burros and burro removal.
followed by natural removing and restoring | Moderate negative
habitat recovery. more than 20 spring effects from relying on
Negligible to minor developments. natural recovery and/or
positive effects from Negligible positive restoration of at least
maintaining the 18 effects from 20 spring development
guzzlers located on the | maintaining the 18 removals. Major
refuge. guzzlers located on the | negative effects to
refuge. Moderate species that use the
positive effects from guzzlers in place of the
restoring and springs; guzzlers would
rehabilitating 1 mile of | not be maintained and
Virgin Creek habitat. the springs may take
more than 15 years to
recover following
removal of spring
developments.
Reservoirs Moderate positive Same as Alternative 1 Moderate negative
effects to pronghorn except major positive effects when
with maintenance of effects from replacing | maintenance of
Swan Lake Reservoir. | non-native rainbow Dufurrena Ponds and
Continued moderate trout in Virgin Creek Big Spring Reservoir
negative effects from with trout indigenous are discontinued.
continuing to stock to the region. Moderate positive
non-native fish species. | Moderate positive effects from replacing
Positive effects from effects from replacing | the non-native rainbow
use of non-motorized the non-native rainbow | trout in Big Spring
boats. trout in Big Spring Reservoir with fish
Reservoir with trout indigenous to the
indigenous to the region (i.e., Lahontan
region (i.e., Lahontan cutthroat or redband
cutthroat or redband trout), but afterward,
trout). no stocking of fish to
Big Spring Reservoir.
Ephemeral Wetlands Major negative effects | Moderate positive Minor positive effects
from the continued effects with the from discontinued
maintenance of 21 restoration of at least maintenance of playa
playa dug-outs. 20% of playas to dug-outs and
natural conditions and | restoration dependent
restoring hydrologic upon natural processes.
function on the refuge.
Cliffs, Canyons, Talus Continued moderate positive effects from current | Minor positive effects

Slopes, and Barren
Lands

management strategies.

from limited
management strategies.

Deciduous Woodlands
and Shrublands

Minor positive effects
from restoration

Major positive effects
from restoration

Negligible positive
effects from limited
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Alternative 1
(No Action)

Alternative 2
(Preferred)

Alternative 3

strategies that continue
to be affected by feral
horse and burro
impacts.

strategies that include
protection from feral
horse and burro
grazing until they are
removed from the
refuge.

restoration and
protection strategies.

Mature Old-growth
Mountain Mahogany and
Western Juniper Habitat
Types

Major positive effects from proactive fuel
reduction strategies for fire prevention.

Minor positive effects
from limited strategies
to protect against fire;
strategies do not
include proactive fuel
reduction efforts.

EFFECTS TO PHYSICAL

ENVIRONMENT

Effects to Soils

Continued minor to
moderate negative
effects from horse and
burro, habitat,
campground, and
transportation

management strategies.

Major positive effects
from removal of feral
horses and burros and
general habitat

management strategies.

Minor negative effects
from vegetation
removal for fire
management. Minor
positive effects from
campground and
transportation

management strategies.

Minor adverse effect
during construction
activities for new
visitor facilities.

Similar to Alternative 2
except some positive
effects would be
delayed while feral
horses and burros are
removed from the
refuge over a longer
period of time and
while natural processes
are allowed to prevail.

Effects to Water Quality
and Quantity

Continued major
negative effects from
feral horse and burro
management.
Continued moderate
negative effects from
habitat management
strategies that maintain
altered hydrology
features. Minor
negative effects from
campground and
transportation
management. Minor
positive effects from
removing 4 spring
developments and
eventual habitat

Major positive effects
from feral horse and
burro removal and
several habitat

management strategies.

Moderate negative
effects from strategies
for maintaining

artificial water sources.

Minor positive effects
from campground and
transportation

management strategies.

Major positive effects
from feral horse and
burro removal would
be delayed 10
additional years from
Alternative 2.
Moderate positive
effects from habitat
management strategies.
Minor positive effects
from campground and
transportation
management strategies.
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Alternative 1
(No Action)

Alternative 2
(Preferred)

Alternative 3

restoration results.
Positive effects from
use of non-motorized
boats.

Effects to Air Quality

Minor to moderate negative effects from use of pre

scribed fire.

Effects to Climate

Negligible negative effects from use of prescribed fire.

Effects to Visual Quality

Negligible negative
effects from
development of new
kiosks and signs and
use of prescribed fire.

Minor negative effects
from development of a
new visitor contact
station, new
campground facilities,
a new interpretive trail,
and additional
primitive roads. Minor
positive effects from
habitat management
strategies to remove
artificial features.

Same as Alternative 1.
Minor positive effects
from fewer primitive
unmaintained roads
and habitat
management strategies
to remove artificial
features.

Effects from Camping

Moderate negative
effects from
management strategies
that do not improve
campground facilities,
continue to allow
camping in sensitive
areas, and do not
address issues of
overcrowding and user
conflicts.

Moderate positive
effects from
improvement of
campground facilities,
including the
conversion of two
semi-primitive
campgrounds into
developed
campgrounds and
relocation of
campgrounds away
from sensitive areas.

Similar to Alternative 1
except negative effects
would be minor due to
consolidating up to
four semi-primitive
campgrounds away
from sensitive areas.

Effects from Public
Access

Minor positive effects
from continued
maintenance of
existing primary access
vehicle-accessible
routes and primitive
access along existing
user-created trails and
routes.

Minor negative effects
to primitive access
opportunities due to the
addition of new
motorized vehicle
access roads. Minor
positive effects from
converting an existing
road into a maintained
hiking trail.

Minor to moderate
negative effects from
eliminating
maintenance of Virgin
Valley roads. Negative
effects to primitive
access opportunities
would be similar to
Alternative 2.

Effects from Recreational

Facilities

Major negative effects
from maintaining the
existing visitor contact
space, which does not
meet visitor
expectations.

Major positive effects
from building and
staffing a new,
conveniently located
visitor contact station.

Major negative effects
from closing and not
replacing the existing
visitor contact space.

Opportunities for Quality

Moderate negative

Similar effects to

Major positive effects
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Alternative 1
(No Action)

Alternative 2
(Preferred)

Alternative 3

Hunting

effects from
maintaining current
levels of feral horses
and burros. Moderate
positive effects from
continued hunting
management strategies,
including coordination
with NDOW.
Moderate temporary
negative effects from
habitat management
and fire management
strategies and
subsequent minor,
long-term positive
effects.

Alternative 1 except
major positive effects
following complete
removal of feral horses
and burros within 5
years.

following complete
removal of feral horses
and burros within 15
years. Moderate
positive effects from
continued hunting
management strategies.
Negligible to minor
negative effects from
habitat and fire
management strategies
that allow natural
processes to occur.

Opportunities for Quality
Fishing

Moderate positive
effects from continued
maintenance of
Dufurrena Ponds,
Catnip Reservoir, and
Big Spring Reservoir,
and fishing docks at
Dufurrena Pond 20 and
McGee Pond.
Moderate beneficial
effect from providing
fishing opportunity for
trout.

Similar to Alternative 1
except negligible to
minor negative effects
to quality fishing from
the visitor’s standpoint
from stocking native
fish, which are smaller
and considered less
sporting to catch.

Moderate negative
effects from decreased
fishing opportunities
from discontinued
maintenance and
restocking at Big
Spring Reservoir.

Opportunities for Quality
Wildlife Observation and
Photography

Moderate negative
effects from
maintaining current
levels of feral horses
and burros, which
degrade the
environment and
displace native
wildlife.

Major positive effects
following complete
removal of all feral
horses and burros
within 5 years.
Construction of an
interpretive trail with
wildlife observation
decks would result in
minor positive effects
from increased
opportunities and
minor negative effects
because improvements
may be detrimental to
some species and may
detract from the overall
primitive recreational
experience. Minor

Major positive effects
following complete
removal of all feral
horses and burros
within 15 years.
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Alternative 1
(No Action)

Alternative 2
(Preferred)

Alternative 3

negative effects from
limited access due to
seasonal area closures.
Moderate positive
effects from invasive
weed management.

Opportunities for Quality
Interpretation and

Major negative effects
from maintaining the

Major positive effects
from building and

Major negative effects
from closure of the

Environmental existing visitor contact | staffing a new visitor existing visitor contact
Education space, which does not | contact station that space. Some positive
meet visitor would meet visitor effects from increased
expectations. needs and promote public awareness,
environmental outreach, and
education and interpretation.
interpretation. Minor
positive effects from
increased public
awareness, outreach,
education, and public
access.
Opportunities for Rock Negligible positive effects trending toward minor from continued allowance
Collecting of rock collecting activities.

EFFECTS TO CULTURAL AND HISTORIC RESOURCES

Effects to Cultural and
Historic Resources

Major negative effects
to cultural resources,
including irretrievable
and irreversible loss
from continued
trampling by feral
horses and burros and
subsequent erosion.
Minor negative effects
to prehistoric sites
from continued
camping and vehicle
traffic at semi-
primitive and primitive
campgrounds.
Negligible to minor
negative effects from
habitat and fire
management activities.
Continued negative
effects from rock
collecting resulting
from inadvertent or

unintentional collection

of prehistoric artifacts

Major positive effects
following the removal
of feral horses and
burros within 5 years,
relocation of semi-
primitive and primitive
campgrounds away
from sensitive areas,
efforts to document
and stabilize 20% of
historic structures,
increased
interpretation, and
collection of fees to
fund restoration and
maintenance.

Major positive effects
following the removal
of feral horses and
burros within 15 years.
Minor to moderate
negative effects to
historic structures from
discontinuing
maintenance and
allowing structures to
naturally weather and
decay. Benefits from
relocation of
campgrounds away
from sensitive areas
would be less than
those described for
Alternative 2 due to
only relocating
campgrounds with the
most severe impacts.
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Alternative 1
(No Action)

Alternative 2
(Preferred)

Alternative 3

or fossils.

EFFECTS TO LOCAL ECONOMY

Effects to the Economy

Moderate positive
effect to the regional
economy from direct
expenditures and
employment of
approximately 131
jobs; Sheldon Refuge
budget is assumed to
remain consistent with
current levels.

Largest economic
value and contribution
to the regional
economy (of all
alternatives) from
direct expenditures and
employment of
approximately 142
jobs. Overall visitation
expected to increase
over current levels by
5,000 visitors over the
15-year planning
period.

Economic value and
contribution to the
economy from direct
expenditures and
employment of 123
jobs would be less than
Alternatives 1 and 2.
Visitation is expected
to decrease due to
degradation of existing
facilities, but overall
visitation is assumed to
be similar to
Alternative 1.

EFFECTS TO SPECIAL DESIGNATED USE AREAS

Effects to Wilderness and
WSA Values

Major negative effects
to naturalness with
continued degradation
in large portions of the
refuge. Major negative
effect to untrammeled
conditions as major
refuge processes are
altered for habitat
succession and general
condition. Major
negative effects to
solitude during peak
visitation periods
coinciding with
management activities.
Moderate negative
effects to solitude at
various locations
throughout the refuge
with more lasting
evidence of
management activities.
Continued major
positive effect to
primitive and
unconfined recreation
opportunities
throughout the refuge.

Moderate positive
effects to naturalness
with the natural
appearance and
ecological conditions
restored to the majority
of the refuge. Similar
impacts to
untrammeled
conditions as
Alternative 1 except
ultimately these
management strategies
lead to less interference
and manipulation.
Effects to opportunities
for solitude are similar
to Alternative 1 with a
greater intensity to a
larger number of
visitors. Negligible to
minor positive effect to
opportunities for
primitive and
unconfined types of
recreation due to fewer
roads for public vehicle
access, which would be
retained for
administrative use.

Major positive effects
to naturalness from
removal of feral horses
and burros and
abandoned livestock
developments would be
overshadowed by
continued negative
effects from lack of
natural fire and
additional motorized
routes. Negligible to
moderate negative
effects to untrammeled
conditions from
various management
and maintenance
strategies. Moderate
positive effects to
solitude due to fewer
management activities
and negligible to minor
positive effects to
solitude and
opportunities for
primitive types of
recreation from fewer
roads open to public
vehicle access, which
would be retained for
administrative use.
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6.1.1 Effects Common to All Habitats and Associated Wildlife

Under all alternatives, habitat impacts within Sheldon Refuge are expected to result in similar,
corresponding impacts that indirectly affect fish and wildlife associated with those habitats. These
include impacts from management strategies aimed at restoring and protecting habitats characteristic
of the Great Basin as well as unique and rare habitats.

6.1.1.1 Effects from Horse and Burro Management

Feral horses and burros have a negative impact on Sheldon Refuge ecosystems. Regardless of their
population size, their presence as a non-indigenous species contributes to the deterioration of the
biological integrity, diversity, and environmental health of Sheldon Refuge. Grazing by feral horses
and burros is one of two primary factors preventing restoration of Sheldon Refuge habitats (Davis
1995), and the negative effects their grazing has on native plants, wildlife, and ecosystems are
numerous. Grazing pressure has contributed to changes in sagebrush-steppe habitats by altering the
composition of vegetation (i.e., increased density of large shrubs and reduction in perennial grasses),
lowering species diversity, and contributing to habitat fragmentation. Trampling and grazing by feral
horses and burros is extremely detrimental to riparian habitats. Most springs and the adjacent
meadows on Sheldon Refuge have been trampled by feral horses, resulting in reduced plant vigor,
deterioration of meadows, and destruction of riparian vegetation (USFWS 2008a). Deciduous
woodlands have also experience negative impacts as a result of grazing, including general declines in
deciduous woodlands, particularly aspen (Dobkin et al. 1995). Studies conducted on Sheldon Refuge
in 2002 indicated extreme differences between protected vegetation and vegetation exposed to horse
grazing. By erecting fenced structures to protect areas from large animals, vegetation was able to
grow two to 11.5 times taller than vegetation outside of the grazing exclosure fences (USFWS
2008a).

As described in Chapter 4, feral horses and burros have a direct negative impact on Shel