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 Purpose and Need  Chapter 1.

1.1 Introduction 
This draft Environmental Assessment (EA) is being prepared by the Bonneville Power 
Administration (BPA) to evaluate the effects of aerial application of soil inoculant1 and herbicide2 to 
control cheatgrass spread in the wake of the 2012 Brown’s Gulch wildfire. BPA proposes to fund the 
Shoshone Paiute Indian Tribe (ShoPai) to apply these compounds using helicopter or fixed wing 
aircraft for spraying approximately 139 acres on Parcel 1 of the Wilson/101 Ranch (Ranch) in Elko 
County, south of Mountain City, Nevada.  

BPA has prepared this draft EA pursuant to the National Environmental Policy Act of 1969 (NEPA) 
(42 United States Code [USC] 4321 et seq.) and its implementing regulations which require Federal 
agencies to assess the impacts that their actions may have on the environment and make this 
impact analysis available to the public. 

1.2 Need  
BPA needs to respond to the ShoPai’s request to fund aerial spraying for cheatgrass control.  

1.3 Purpose 
In meeting the underlying need, BPA seeks to achieve the following purposes: 

• Support efforts to mitigate for the effects of development and operation of the Federal 
Columbia River Power System (FCRPS) on fish and wildlife in the mainstem Columbia River 
and its tributaries, under the Pacific Northwest Electric Power Planning and Conservation 
Act of 1980 (Northwest Power Act) (16 U.S.C. 839b(h)(10)(A)) in a manner consistent with 
the Northwest Power and Conservation Council’s Fish and Wildlife Program.  

• Assist in carrying out commitments under the 2009 Memorandum of Agreement between 
the Shoshone-Paiute Tribes of the Duck Valley Reservation and the BPA and to assist BPA in 
fulfilling its mitigation obligation associated with the construction of, and inundation 
created by, the Anderson Ranch and Black Canyon dams and reservoirs of the Federal 
Columbia River Power System in southern Idaho. 

• Minimize adverse effects to the human environment, avoid jeopardizing the continued 
existence of Endangered Species Act-listed species and avoid adverse modification or 
destruction of designated critical habitat. 

1.4 Background 

1.4.1 Bonneville Power Administration 
BPA is a federal power marketing agency within the United States Department of Energy.  BPA’s 
operations are governed by several statutes, including the Northwest Power Act.  The Act directs 

                                                             
1 MB-906 soil inoculant manufactured by BioWest Ag. Solutions 
2 Plateau herbicide manufactured by BASF 
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BPA to protect, mitigate, and enhance fish and wildlife affected by the development and operation 
of federal hydroelectric facilities on the Columbia River and its tributaries.   

To assist in accomplishing this, the Act requires BPA to fund fish and wildlife protection, mitigation, 
and enhancement actions consistent with the Columbia River Basin Fish and Wildlife Program 
developed by the Northwest Power and Conservation Council (Council).  Under this Program, the 
Council makes recommendations to BPA concerning which fish and wildlife projects to fund.  The 
Council’s recommendations include mitigation associated with wildlife habitat losses related to the 
Federal Columbia River Power System dams in southern Idaho of Anderson Ranch and Black 
Canyon dams under the Memorandum of Agreement between the Shoshone-Paiute Tribes of the 
Duck Valley Reservation and the Bonneville Power Administration..   

1.4.2 Location: Wilson/101 Ranch 
Weed treatment actions will be applied to 139 acres of burned hillsides on Parcel 1 of the 
Wilson/101 Ranch in northeastern Elko County, Nevada (see Figure 1). 

The Ranch is a 938-acre ranch located on the East Fork Owyhee River in Mountain City, Nevada. 
The Ranch was purchased by the ShoPai with funding from BPA in November 2009.  The property 
was purchased for BPA to permanently protect, mitigate and enhance fish and wildlife habitat to 
help address the construction and inundation impacts of the Federal Columbia River Power System 
hydroelectric projects in southern Idaho, including Anderson Ranch and Black Canyon dams. 

As shown in Figure 1, the Ranch consists of six parcels. Habitats present on the Ranch include 
sagebrush steppe, deciduous scrub-shrub wetland, riverine, and agriculture/pasture. 
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Figure 1  Location of Wilson/101 Ranch (six parcels) 

 

1.4.3 Brown’s Gulch Fire 
The Brown’s Gulch fire started in August 2012 from multiple lightning strikes over a series of days, 
ultimately burning over 13,000 acres (Figure 2).  The fire swept through Parcels 1, 2, and 3 of the 
Ranch with the most extensive habitat impacts occurring on Parcels 1 and 3 (Figure 2).  
Approximately 165 of 175 acres of sagebrush steppe habitat were burned. 
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Figure 2  Brown's Gulch fire perimeter (red) and Wilson/101 Ranch parcel locations  

 

1.4.4 Sagebrush-Steppe, Cheatgrass, and Wildfire 
The goal of this cheatgrass-control proposal is to prevent conversion of the native sagebrush-
steppe plant community in the hills surrounding the Ranch to an invasive cheatgrass-sagebrush 
plant community given the effects of the 2012 Brown’s Gulch wildfire.  The conversion to 
cheatgrass would displace native plants to which native wildlife are adapted and dependent; and it 
would modify the natural wildfire regime to one that is more frequent, more intense, and more 
selective against sagebrush and other native woody shrubs.  Such conversion is common in these 
habitats where the bare ground and nutrient flush caused by wildfire promotes high germination 
rates of cheatgrass already present (Miller et al. 2011).  Cheatgrass seed is abundant in the soils on 
the hills surrounding the Ranch and this plant community conversion is occurring on the Ranch and 
would continue without control action (M. Montgomery personal communication November 2019). 
Aerial spraying is necessary to effectively treat the large acreage affected over multiple years 

1.5 Public Involvement  
To help determine issues to be addressed in the EA, BPA conducted public outreach.  BPA mailed 
letters on December 28, 2018, to landowners, tribes, government agencies, and other potentially 
affected or concerned citizens and interest groups.  The public letter provided information about 
the Proposed Action and EA scoping period, requested comments on issues to be addressed in the 
EA, and described how to comment (mail, fax, telephone, and the BPA website).  The public letter 
was posted on a project website established by BPA to provide information about the project and 
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the EA process.  The public comment period began on December 28, 2018, and BPA accepted 
comments on the program from the public until January 28, 2019.   

One comment was received during the scoping period which questioned what treating a cheatgrass 
infestation “has to do with mitigating the impacts of the [Federal Columbia River Power System] on 
fish and wildlife”.  As discussed in Section 1.3, this project is proposed as mitigation for the losses 
arising from the development and operation of the Federal Columbia River Power System damson 
fish and wildlife habitat and is off-site mitigation for these impacts.3. 

  

                                                             
3 See 16 USC 839b(h)(8)(A). 
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 Proposed Action and the No Action Alternative  Chapter 2.

2.1 Proposed Action 
Under the Proposed Action, BPA would fund the ShoPai to aerially spray approximately 139 acres 
of Parcel 1 for cheatgrass control in the area shown in Figures 3 and 4.  

The proposed treatment consists of ground-based and aerial application of Plateau, an EPA-
registered herbicide known to be effective on cheatgrass (see Appendix B), in combination with MB 
906, a bacterial soil inoculant.   Plateau would be applied at a rate of 6 ounces per acre (up to a 
maximum of 0.19 pounds of active ingredient per acre per year) in combination with MB 906 at a 
rate of 163 ounces per acre (up to a maximum of 1 gallon of active ingredient per acre). Herbicide 
would be applied utilizing water as a carrier, with no less than an average of 5 gallons per acre of 
tank mix applied for Plateau and no less than 30 gallons per acre of MB 906. The treatment would 
be applied in the spring and fall of 2019 and repeated twice annually (spring and fall) in the two 
subsequent years for a total of three years (six applications total) if necessary to achieve cheatgrass 
control objectives. 

 

Figure 3  Aerial view of treatment area (within yellow outline), looking east 
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Figure 4  Area of aerial spray herbicide application 

 
The areas visible as holes and buffers within the external boundaries of the spray area in Figure 5 
are those with standing or flowing water.  The areas indicate 150-ft. buffers around the springs and 
intermittent/ephemeral streams that would, or potentially could, have water during the spray 
period.  These areas would not be treated. 

Plateau is a well-known, EPA-registered, formulation of Imazapic4 that has been in use for decades. 
It is a selective herbicide for both pre and post-emergent control of certain annual and perennial 
grasses (including cheatgrass) and some broadleaf weeds. It has been useful for weed control in 
natural areas where the goal is to establish native warm-season prairie grasses and certain legumes 
(Tu et al. 2001).   It is relatively non-toxic to terrestrial and aquatic mammals, birds, and 
amphibians; has an average half-life5 of 120 days in soil; and is rapidly degraded (one to two day 
half-life) by sunlight in aqueous solution (Tu et al. 2001).  

                                                             
4 Chemical formula: (±)-2-[4,5-dihydro-4-methyl-4-(1-methylethyl)-5-oxo-1Himidazol-2-yl]-5-methyl-3- 
pyridinecarboxylic acid 
5 A half-life is the amount of time it takes for half of a substance or entity to undergo some specified process. 
In the case of pesticides, it concerns the loss of its effectiveness or toxicity. 
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MB 906 is the trade name of a soil inoculant composed of a strain of the naturally-occurring soil-
borne bacteria, Pseudomonas fluorescens.  It was developed by the U.S. Department of Agriculture to 
target specific weedy grasses, including cheatgrass.  This bacterium is present in native soils, but 
not naturally in amounts adequate to suppress cheatgrass infestations. It inhibits root growth by 
binding to the outside of root cells. It does not kill cheatgrass but lowers its competitiveness so 
other plants can crowd it out. It also inhibits seed growth in seeds already in the soil that can 
germinate years later.  MB 906 is currently undergoing review by the EPA to be registered as a bio-
herbicide and is anticipated to be available as such prior to this proposed application.   It is 
currently available on the market as a soil inoculant. 

The treatment would be applied in the spring and fall of 2019 using backpack sprayers and fixed 
wing or rotary-winged aircraft.  It may be repeated in the spring and fall of the two subsequent 
years for a total of three years (six applications).  The application method would be determined by 
terrain, feasibility, and anticipated success of application.  Aerial application would be patterned 
and flown to secure as uniform an application of herbicide as possible.  A Differentially Correctable 
Global Positioning System (DGPS) would be utilized to minimize spraying of non-targeted areas and 
for tracking and data collection to ensure and monitor application within the designated treatment 
area. 

Staging of fixed-wing or rotary aircraft would be at a suitable, previously established, airstrip 
determined under contract between the ShoPai and the contract applicator. Fueling of aircraft and 
refilling of spray tanks would occur only at this staging area.  

2.2 No Action Alternative 
Under the No Action Alternative, BPA would not fund the ShoPai to aerially spray parcels of the 
Wilson/101 Ranch for cheatgrass control.  For the purposes of this analysis, the No Action 
Alternative presumes the ShoPai would not aerially spray using other funding sources. 

2.3 Mitigation Measures 
The following measures are proposed to reduce the potential effects of the Proposed Action. 

Table 1  Mitigation Measures 

Resource Mitigation Measure 

Vegetation 

Herbicide shall be applied within the designated area only. 

A Differentially Correctable Global Positioning System (DGPS) shall be 
utilized for tracking of herbicide application and data collection.  The 
system shall be sufficiently sensitive to provide immediate deviation 
indications, and must be capable of determining a differentially corrected 
location with an error of no more than one to two meters in the horizontal 
plane.  The guidance system shall be capable of updating current position at 
a rate of a minimum of one time per second with differential correction 
covering the complete operational area, and the signal being accurately 
recorded at least 90% of the operational time.   

Aerial applications shall occur along evenly-spaced, straight and regular 
paths of flight. 
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Wind velocities for aerial chemical applications of herbicides must be 6 mph 
or less in all instances.   

Geology and Soils 

Prepare a spill contingency plan in advance of treatment. 

Follow approved procedures for cleanup of accidental spills as defined by 
herbicide Safety Data Sheets. 

Water 

Herbicide shall not be applied within 150 feet of water sources (troughs, 
ponds, open water). 

Provide a spill kit capable of containing and preventing release of chemical 
into adjacent water sources.  Have it readily available during mixing and 
loading operations. 

Herbicide shall not be applied if there is rain, snow, or fog. 

Public Health and Safety 

Follow proper herbicide handling, transport, storage, and disposal methods 
and precautions as defined by herbicide Safety Data Sheets.  

Ensure proper exposure control and personal protection is provided as 
defined by herbicide Safety Data Sheets. 

A copy of the Plateau/Imazapic MSDS shall be available at all work sites.  

All vegetation control measures shall comply with all Tribal, Federal, state, 
and local regulations. 
Apply the most stringent interpretation of specification, law, regulation, or 
label direction if a contradiction among them is found concerning 
application of the proposed chemicals. 
The contractor must hold a current Nevada Commercial Applicator License. 
Pilots shall meet certification requirements of the Federal Aviation 
Administration Regulations for this type of work. 

Fully comply with product label directions and advisory statements. 

Notify adjacent landowners prior to treatment.   
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 Affected Environment and Environmental Consequences Chapter 3.

This chapter describes the existing environmental resources that could be affected by the Proposed 
Action and the potential impacts the Proposed Action would have on those resources.  

The impact levels are characterized as high, moderate, low, or no impact.  The impact levels are 
based on the analysis provided, which incorporates the considerations of context and intensity 
defined in the Council of Environmental Quality Regulations (40 Code of Federal Regulations [CFR] 
1508.27). Mitigation measures that would help reduce or avoid impacts are identified in Section 
2.3. 

Cumulative impacts are also discussed, which are those impacts that result from the incremental 
impact of the Proposed Action when added to other past, present, and reasonably foreseeable 
future actions, regardless of what agency or individual performs them. Cumulative impacts could 
result from individually minor but collectively significant actions taking place over a period of time. 

The area of focus of this analysis is on the Ranch and adjacent landowners with hand and aerial 
application of soil inoculant and herbicide for cheatgrass control. There are no ground-disturbing 
actions (such as digging, bull-dozing, plowing, or leveling) associated with the Proposed Action.  
The actions assessed in the sections below relate to the presence of humans and low-flying aircraft 
operating on and over the site, and the introduction of the herbicide and inoculant into the 
environment.  

3.1 Vegetation 

3.1.1 Affected Environment 

3.1.1.1 Vegetation on Wilson Ranch Parcel 1 

Three vegetative types are found on the Ranch: sagebrush steppe, deciduous scrub-shrub wetland, 
and agriculture/pasture (wet meadow). The 321-acre Parcel 1 supports 174.4 acres of sage-brush 
steppe, 29.1 acres of deciduous scrub-shrub, 112.6 acres of agriculture/pasture, and 4.9 acres in 
buildings and equipment storage. (see Figure 6, from data collected in 2010).  No ESA-listed 
vegetation or associated critical habitat occurs within the area.  The Proposed Action area is 
entirely within the sagebrush steppe habitats on Parcel 1 shown in Figure 5. 

Sagebrush steppe is characterized by the dominance of big sagebrush (Artemisia spp.). Other 
shrubs include antelope bitterbrush (Purshia tridentata), green rabbitbrush (Chrysothamnus 
viscidiflorus) grey rabbitbrush (Chrysothamnus nauseosus) and currant (Ribes spp.). The understory 
is composed of a mix of perennial grasses such as Idaho fescue (Festuca idahoensis), bluebunch 
wheatgrass (Pseudoroegneria spicata), Sandberg's bluegrass (Poa sandbergii) and basin wild rye 
(Elymus cinereus). Forb species present include: buckwheat species (Eriogonum spp.), lupines 
(Lupinus spp.), arrow-leaf balsamroot (Balsamorhiza sagittata), western yarrow (Achillea 
millefolium), Indian paintbrush (Castilleja spp.) and a variety of desert parsley species (Lomatium 
spp.).  

Essentially the entire sagebrush-steppe habitat on Parcel 1 was burned over in the 2012 Brown’s 
Gulch fire.  The affected acres were reseeded and have not been grazed since the reseeding.  Some 
of the seeded species established, but cheatgrass established as well, increasing the chance of 
repeated fire.  The site is now dominated by cheatgrass and resembles the vegetative conditions 
shown in Figure 6.   
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Figure 5  Parcel 1 vegetative cover types 
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3.1.1.2 Cheatgrass 

Cheatgrass (Bromus tectorum), an annual plant native to Eurasia, is an aggressive, invasive weed, 
originally introduced into North America through soils brought by ocean-going vessels.  It is now a 
dominant species and a significant component of rangeland vegetation throughout the west. In the 
eastern U.S., cheatgrass is usually found along roadsides and disturbed sites, but in the west, it is 
highly abundant, having invaded disturbed and undisturbed grassland communities to become the 
dominant species in many lower-elevation areas. 

As with most non-native species, cheatgrass lacks biological predators in North America, providing 
it an ecological advantage over native species in competition for nutrients, sunlight, and water. Its 
early-season growth habits provide an additional competitive advantage by allowing it to grow tall 
and abundant before native species emerge. During years of high precipitation, this grass can 
produce more than 10,000 plants per square yard.  

It is notorious for its ability to thrive in areas disturbed by construction, fire, floods, poor grazing 
practices, and intense recreation, but, as previously stated, would also invade undisturbed areas.  It 
is difficult to control once becoming established.  As it begins to dominate an area, it displaces 
native plants, adversely altering native plant communities and impacting wildlife.  Its destructive 
habits have placed it on most western states’ noxious weed lists. 

Figure 6  Plant community dominated by cheatgrass near Parcel 1 

 
Cheatgrass turns brown and dies by early summer leaving behind thick, continuous dry fuels 
creating extreme wildfire hazards.  Its highly-flammable, and densely-growing populations provide 
abundant fine-textured fuels that increase fire intensity and shorten fire-return intervals6.  A typical 
cheatgrass fire on flat terrain with wind speeds of 20 miles per hour may generate up to eight-foot 
flame lengths and travel more than four miles per hour.  Cheatgrass fires are dangerous because 

                                                             
6 A “fire-return interval” is the time, usually in years, between naturally-caused wildfires.   



Post-Fire Cheatgrass Control using Aerial Spraying      14 
 

they move quickly, and the grass serves as a ladder fuel7 igniting larger and more volatile 
vegetation. 

Native plant communities are often dramatically altered when fire strikes cheatgrass-dominated 
landscapes.  Erosion, changes in soil properties, declines in agricultural production, and damage to 
water resources are common results.    

Cheatgrass can be controlled mechanically, biologically, chemically, or by applying fire under 
controlled conditions. The best results usually come from a combination of these techniques with 
follow-up treatments over multiple years since cheatgrass seed may survive in soils for multiple 
seasons.  

3.1.2 Environmental Effects   

3.1.2.1 Proposed Action  

The primary purpose of the Proposed Action is to effectively adversely affect a specific target plant - 
cheatgrass, and the chosen herbicide, Imazapic, is an effective plant killer.  For this evaluation of 
effects on vegetation, the primary potential impacts would be to non-target terrestrial plants 
associated with the application of Imazapic and any unintended direct deposition or spray drift. In 
addition, Imazapic may be transported off-site by percolation, runoff, or by wind erosion of soil and 
contact with other plant species thereby.   

Unintended direct spray would result in an exposure level equivalent to the application rate, and it 
is plausible that some non-target plants immediately adjacent to the application site could be 
sprayed directly under aerial applications.  It is much less likely that such unintended direct spray 
would result during backpack spraying. Imazapic is a very effective herbicide and unintended direct 
spray at the full application rate would result in mortality to most plants sprayed.  

Indirect spray, through off-site spray drift would be dependent on spray height above the ground, 
droplet size, weather conditions, and other lesser variables.  Droplet size can be affected by various 
factors including nozzle size and plane speed.  In many aerial spray scenarios, droplets are 
generally less than 100 microns in diameter and may be as small as 50.  Smaller droplets can drift 
farther.  Off-site drift has been tested extensively using these variables, with results showing that in 
general, high density droplets of herbicides from aerial spraying at 25 meters above the ground in 
wind less than 3 mph would generally fall within 20 meters of the plane’s flight path, but low 
density droplets can drift up to 100 meters away (Montana State University 2018).  Since droplet 
size and density determine the application rate, the unintended application rate from spray drift 
would decrease with increased distance of drift from the flight path. The resulting effect on plants 
would also decrease with distance of drift from the flight path.  Mitigation measures would require 
strict adherence to product label application instructions which dictate how the product would be 
aerially applied to minimize off-site drift, and following those instructions, as required, would 
minimize adverse effect to off-site vegetation. 

Unintended direct exposures of non-target plant species may also occur through the use of 
contaminated ambient water for irrigation. Although there are no studies in the literature 
addressing the impact of Imazapic in contaminated irrigation water, the effects of such exposure 
scenarios on non-target vegetation have been observed with other herbicides (e.g., Bhandary et al. 
1991).  Imazapic is relatively mobile in the environment; thus, some contamination of irrigation 
water is possible. Durkin and Follansbee (2004) modeled such an occurrence using parameters 

                                                             
7 A ladder fuel is one that provides fire an opportunity to climb in height or increase in intensity to ignite 
higher and/or larger fuels.  
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comparable to those of both the Proposed Action and Parcel 1. Their conclusions showed that the 
functional application rate at the crops watered by the irrigation ditch following dilution from 
overland migration to the ditch and from water in the ditch would be inconsequential, and would 
have much less effect than off-site aerial drift and runoff (Durkin and Follansbee 2004). 

Damage to terrestrial plants from runoff is possible in some areas but is not likely to be substantial 
in the treatment area. Some riparian and aquatic plants could be affected, under conditions in 
which runoff is favored (e.g., poorly-drained clay soils and relatively high rainfall rates) but this is 
not such an area. Rainfall, and thus runoff events, on the treatment area are infrequent, and the 
soils are well-drained. As discussed under Section 3.2, Geology and Soils, below, when erosion 
events do occur, runoff and erosion can be rapid and off-site contamination problematic, but the 
mitigation measures in Section 2.3 prohibit application during such rain events. 

There is little concern with MB906’s effects on vegetation. It is found naturally in soil and water 
with some strains actually providing protection for the roots of some plant species against parasitic 
fungi and some nematodes (Haas and Keel 2003).  The strain of MB-906 used in this proposal has 
been developed for its root-growth-inhibiting action specific to cheatgrass and other weedy grass 
species. 

The effects of the Proposed Action on non-target vegetation would be low to moderate. 

3.1.2.2 No Action Alternative 

There would be no herbicide or inoculant effects to non-target plant species from the No Action 
Alternative, since no applications would occur.  There would, however, be continued growth and 
spread of cheatgrass on burned-over native sagebrush-steppe habitat with continued loss of native 
species on the acres proposed for treatment and increasing dominance of cheatgrass over native 
species.  The effects of the No Action Alternative on non-target vegetation would be moderate. 

3.1.3 Cumulative Effects 
Contributors to cumulative impacts to vegetation over time include historical grazing, agriculture, 
fire suppression (which created the conditions for wide-spread high-intensity, vegetation 
community-replacement wildfires), climate change, and the introduction of non-native species such 
as cheatgrass.  Together, these impacts have combined to degrade native riparian and upland plant 
communities in, and surrounding, the Ranch, culminating in the condition being treated by this 
action: the loss of the native sagebrush-steppe plant community and site conversion to an invasive 
cheatgrass-dominated vegetative condition.   

The natural-vegetation site-potential, however, remains suitable for supporting the historical 
sagebrush-steppe plant community.   The Proposed Action would not contribute cumulatively to 
the trend toward native-plant community loss, but rather would retard that trend and begin the 
process of restoration.  

The cumulative effect of the Proposed Action on vegetation would be low. 

3.2 Geology and Soils 

3.2.1 Affected Environment 
The Ranch is within the Columbia River Basin and considered part of the Northern Basin and Range 
Ecoregion (Bryce et. al 2003). This ecoregion is characterized by dissected lava plains, rocky 
uplands, alluvial fans, and scattered mountain ranges. The Ranch is located within the Semi-Arid 
Uplands of this ecoregion, which is characterized by low mountains, hills, volcanic cones, and 
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buttes. Elevations vary from 5,600 feet at Parcel 1 to 6,180 feet at the Parcel 3. All parcels contain 
bottomlands adjacent to a creek or river, many of which have historically been utilized to produce 
hay. Most of the upland areas are on moderate to steep slopes that support sagebrush-steppe 
habitat.  

The hillside to be treated supports granite-derived soils that are moderately deep and well-drained, 
with a moderately coarse textured and gravelly surface layer (Hahn 1986).   Runoff from these soils 
is very rapid, and the hazard of erosion is high (Hahn 1986). 

3.2.2 Environmental Effects on Geology and Soils 

3.2.2.1 Proposed Action  

Based on field dissipation studies, Imazapic is moderately persistent in soils with a half-life of 31 to 
233 days depending upon soil type and climatic conditions (American Cyanamid 2000).   It is 
described as being “moderately persistent in soils” and “has not been found to move laterally with 
surface water” (Tu et al. 2001).  It has limited horizontal mobility in soil, and generally moves just 6 
to 12 inches, although it can leach to depths of 18 inches in sandy soils (R. Lym, pers. comm. as cited 
in Tu et al. 2001). Imazapic does not volatilize from the soil surface and its degradation by sunlight 
on soils is negligible (half-life of 150 days; American Cyanamid 2000).  The major route of Imazapic 
loss from soil is through microbial degradation (WSSA 1994). 

The soils, however, are erosive, and Imazapic bound to these soils could be transported off-site in 
high run-off events.   Mitigation measures, however, call for applications only during dry periods, so 
the risk of such runoff is low. 

At this treatment site, with its low rainfall, well drained soils, and Imazapic’s limited mobility in 
soils, the effects of the application would be localized and short term (less than one year per 
application).   

Effects of the Proposed Action on soils and geology would be low. 

3.2.2.2 No Action Alternative 

There would be no herbicide or inoculant impact to geology and soils from the No Action 
Alternative, since no applications would occur.   

3.2.3 Cumulative Effects 
Contributors to cumulative impacts to geology and soils over time include historical mining, 
grazing, agriculture, and fire suppression (which created the conditions for wide-spread high-
severity wildfires that increase short-term accelerated runoff potential in intensively burned-over 
areas).  While mining and agricultural actions (cultivation and restructuring of hydrological 
patterns in the lowlands) may have impacted geology and soils in specific locations, cumulatively 
these actions have had minimal impact to geology and soils across the broader upland landscape.  
Grazing (vegetation change, trailing, and trampling) and high intensity wildfire (loss of plant cover 
and loss of soils in high-intensity fire events) are the primary factors cumulatively affecting geology 
and soils in the upland landscapes affected by the Proposed Action. These both act to increase the 
potential for soil erosion from both wind and water across the landscape. 

The Proposed Action, however, does not contribute cumulatively to this increased erosion 
potential.  It does not include any ground-disturbing activities, nor contribute to adverse loss of 
native vegetation. Rather, it contributes to the restoration of native plant communities that evolved 
with the soils on these landscapes which, under historical fire and weather regimes, maintained a 
dynamic stability to those soils.   
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The cumulative effect of the Proposed Action on soils and geology would be low.  

3.3 Water 

3.3.1 Affected Environment 
The Wilson/101 Ranch is located within the Owyhee Subbasin of the Middle Snake Province of the 
Columbia River Basin. The subbasin is comprised of seven watersheds with all six Wilson/101 
Ranch parcels, including Parcel 1, located within the Upper Owyhee watershed. This watershed is 
comprised of the East Fork Owyhee River and its tributaries from the headwaters in northern 
Nevada to the confluence with the South Fork Owyhee River approximately 10 miles east of the 
Idaho/Oregon border.   

Flows in the East Fork Owyhee River drainage vary seasonally, and between years, with most 
surface runoff being the result of high elevation snowmelt and rainfall with peak runoff occurring 
during spring. The area to be treated varies between 100 and 200 feet higher in elevation than the 
East Fork Owyhee River with the closest point being over 600’ away.  

The treatment area encompasses two ephemeral draws; one draining into the area near the ranch 
buildings in the northwestern portion of the spray area, and one draining the southern end.  The 
northern draw flows only during the spring and is excluded from the treatment area as shown in 
Figure 5. The southern draw only flows during an active rainfall event and is included in the area to 
be sprayed, since no flow would be occurring during active spraying. 

There are three springs located above the ranch buildings in the northwest corner of the treatment 
area, two of which are immediately above those buildings.  All are near the identified treatment 
area, though they are to be excluded from spraying as shown in Figure 5.  The two lowest springs 
have been developed for domestic and stock-water uses (with a water right dating from 1898) and 
have a buried pipeline running from them to the ranch house, bunkhouse, and barn. The upper 
spring provides water to a large stock-water tank located near it in the draw. 

Three other springs are located in the mid and southern portion of the treatment area and have 
been excluded from treatment as shown in Figure 5 (circular exclusion areas). 

Water quality is poor in the East Fork Owyhee River, according to the Nevada Department of 
Environmental Protection’s “Combined Water Quality Integrated Report” for state waters (NDEP 
2012).  As Table 2 indicates, the East Fork Owyhee River between Mill Creek and the Reservation 
boundary (which runs through Parcel 1) does not meet standards for a number of criteria, and is 
listed as impaired for two of the river’s identified beneficial uses.  

Table 2  NDEP Water Quality Assessment (2008-2010 Combined) 

Stream Segment 

Does Not Meet Water Quality Standards for: Beneficial Uses Not Supported 

Copper Iron Temperature 
Total 

suspended 
solids 

Turbidity Total 
Phosphorus Irrigation Aquatic 

Life 

Recreation 
with Water 

Contact 

E.F. Owyhee River from 
Mill Creek to 
Reservation 

(flows through Parcel 1) 

x x x x    x x 
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The chemical issues are primarily the result of historical mining activity, largely from the historical 
Rio Tinto Mine, only three river miles upstream8.  The temperature issues are largely the result of 
the timing of water releases from Wildhorse Reservoir (over 16 miles upstream), lack of shading, 
and channel widening along much of the river.  

3.3.2 Environmental Effects on Water 

3.3.2.1 Proposed Action 

Direct and indirect effects to water quality are minimized by application of mitigation measures and 
adherence to label instructions that limit the proximity to water for herbicide storage, handling, 
and mixing, and that specify action for spill prevention and clean up.  

Mitigation measures, such as no-spray buffers; wind speed and weather restrictions; and the use of 
GPS-based application technology, would minimize the potential for herbicide exposure to water 
from direct spray and wind drift.  There would be no spraying in areas with flowing streams, 
standing water, or springs.  Aerial spraying would be conducted over 150 feet from intermittent 
streams that might have water in them during the spray periods, and over 600 feet from the 
perennial flows of the East Fork Owyhee River.  

The application area is sparsely vegetated in many places, with bare soil present in small patches 
throughout the site.  Herbicides that are applied to bare soils could be transported by wind into 
adjacent water bodies before they are absorbed by plants or soil. Avoidance of these small bare 
soils patches during application is impractical, so some contamination from wind-blown soil is 
possible, but determined to be minimal since the patches are small and the site is not known for 
dust generation even during wind events.  

Precipitation events occurring before chemicals are broken down, taken up by plants, or bound to 
soils or organic matter have the potential to contaminate water sources from surface or subsurface 
run-off.  Herbicide concentrations typically peak and fall over a very short period of time following 
application, and though herbicide in surface runoff can reach stream channels rapidly, it can also be 
completely removed from runoff that trickles a long distance through vegetation and organic debris 
(NMFS 2012).  Imazapic applied at the Parcel 1 treatment area would have time delays (between 
application and weather events), long distances to cover, and minimum overland flow (from 
infrequent rainfall events with large volumes of water) that would prevent or impede its transport 
to open bodies of water.  It also has limited horizontal mobility is soils (see Section 3.2.2) 

The potential for surface runoff in the project area would also be minimized by mitigation measures 
that prohibit the application of herbicides when there is rain, snow, or fog, and that require spray 
buffers around water bodies and stream channels.  These measures would reduce the potential for 
surface run-off to enter water bodies to discountable levels. 

Herbicides also have the potential to leach into groundwater.  The low rainfall in the area, however, 
is not conducive to the transport of Imazapic very far beneath the ground surface; and studies show 
it leaches to depths of only 18” even in sandy soils (see Section 3.2.2).  Also, the water table here is 
deep, providing ample opportunity for pesticide degradation from microbial action before it 
reaches groundwater. 

Imazapic could enter the intermittent stream near the Parcel 1 ranch buildings by accidental spill or 
spray and then ultimately flow into the East Fork Owyhee River. Modeling assessments for 
accidental Imazapic spills into small streams and ponds were conducted by Durkin and Follansbee 
(2004) and evaluated at various concentrations under various application rates. Their findings 
                                                             
8 There is an ongoing remediation project for the Rio Tinto Mine to address the pollutants in the stream. 
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revealed that even at the highest likely application rate none of the exposure scenarios reached a 
level of concern for water quality that presented a risk to humans, other than the scenario of a large 
spill into a small pond where a small child drinks the contaminated water.  This is an extreme and 
unlikely scenario, and mitigation measures are prescribed, and spill plans are prepared to prevent 
or mitigate this risk.  

Chemical contamination was not one of the water quality issues identified in the NDEP Water 
Quality Assessment discussed in Section 3.3.1, above, so accidental spill or spray of Imazapic into 
the East Fork Owyhee would not increase or exacerbate any of the water quality issues listed there.  
Also, Imazapic degradation in water would occur in a matter one to two days (Tu et al. 2001), so the 
impact would be very short-term.  

The effect of the Proposed Action on water quality would be low. 

3.3.2.2 No Action Alternative 

There would be no herbicide or inoculant impact to water resources from the No Action 
Alternative, since no applications would occur.   

3.3.3 Cumulative Effects 
Cumulative impacts to water quality come from historical mining and the toxic leaching from mine 
tailings; flow regime alterations from the operation of irrigation diversions and Wildhorse 
reservoir; and the impact of grazing and agriculture along the Owyhee River.  This action is 
anticipated to contribute very little to cumulative impacts because of the very low likelihood that 
Imazapic would enter the Owyhee River for reasons discussed in Section 3.3.2, and if it did, its 
photolytic degradation in water would occur in a matter of one to two days (Tu et al. 2001).  The 
cumulative effects on water from the Proposed Action would be low.  

3.4 Fish and Other Aquatic Species 

3.4.1 Affected Environment 
Historically, spring and summer Chinook (Oncorynchus tshawytscha) and steelhead (Oncorynchus 
mykiss) inhabited the Owyhee Subbasin including the East Fork Owyhee River and its tributaries. 
The East Fork Owyhee River has been identified as former Chinook salmon spawning habitat. 
Newspaper accounts from the late 1800s had numerous articles regarding salmon runs, trading of 
salmon between Indian tribes and miners, and the capture and sale of salmon from this area. With 
the construction of the Owyhee Dam in 1932, however, salmon and steelhead were prevented from 
migrating up the Owyhee River, and the species soon died out. 

Though Chinook salmon have been extirpated from the river, almost 200 were ceremonially 
released on the Duck Valley Indian Reservation in the East Fork Owyhee River in 2015.  Most were 
harvested using traditional spear fishing techniques.  This would likely be repeated in the future 
and may be conducted with steelhead, but these fish do not constitute a viable population, and 
survivors of this ceremonial event are not expected to survive given the lack of suitable habitat.  

Of the 79 species of fish native to Nevada, 14 occur in the East Fork Owyhee River watershed. Five 
non-native species, smallmouth bass (Micropterus dolomieui), yellow perch (Perca flavescens) 
brown trout (Salmo trutta), brook trout (Salvelinus fontinalis) and rainbow/cutthroat hybrids have 
been documented as occurring in the East Fork Owyhee River watershed.  Table 3 in Appendix A 
displays the species of fish found in the river today.  The sensitivity of these fish to the pollution in 
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the river is also shown.  No ESA-listed fish or other aquatic species or associated critical habitat 
occurs within the area. 
As discussed in the “Water” section, above, habitat for fish is poor in the East Fork Owyhee River.  
Chemical pollution, temperature issues, over-widening, and lack of shade or cover are all 
limitations for fish habitat.  These are the conditions of the river flowing through Parcel 1. 

3.4.2 Environmental Effects on Fish and Other Aquatic Species 

3.4.2.1 Proposed Action 

Fish and aquatic insect exposure to Imazapic would occur primarily through direct contact with 
contaminated surface waters.  The Proposed Action, however, is designed to avoid flowing streams, 
standing water, and springs, so there would be no such direct contact.  Aerially spraying would be 
conducted over 150 feet from intermittent streams that might have water in them during the spray 
periods, and over 600 feet from the perennial flows of the East Fork Owyhee River, but 
contamination of aquatic habitats may result from accidental direct spray; wind drift; wind-blown 
soils; spills or leakage; or runoff and leaching through the soil into groundwater (which could then 
affect surface water over time). Aerial spraying would not occur during rainfall events.  The weight 
of evidence, however, suggests that no adverse effects in fish or aquatic invertebrates from such 
exposure are plausible (Durkin and Follansbee 2004).   

Aquatic animals seem to be relatively insensitive to Imazapic exposures.  In acute toxicity studies, 
all tested species (channel catfish, bluegill sunfish, trout, and sheepshead minnow) evidenced 
relatively low toxicity (Barker and Skorczynski 1998; Yurk et al. 1992a, b).  Similarly, no effects on 
fathead minnow eggs and fry were seen in a 32-day study (Barker et al. 1998a).  This very low 
toxicity of Imazapic to fish is probably related to very low rates of uptake of this compound by fish 
as evidenced in a 28-day test where the concentration of Imazapic measured in the water was 
found to stay higher than the bio-concentration of the compound in fish in that same water (Barker 
et al. 1998a).  Durkin and Follansbee (2004) likewise found that adverse effects were unlikely by 
using typical or worst-case exposure assumptions at typical application rates. 

As with fish, no adverse effects have been observed with aquatic invertebrates (Barker and Liu 
1998a, b; Yurk et al. 1993b) as well as a life-cycle study in Daphnia magna (Barker et al. 1998b). 

No studies on the toxicity of the strain of P. fluorescens used as MB 906 have been conducted, since 
that bacterium is a non-toxic, naturally-occurring, native microbe.  However, P. fluorescens (and 
other similar, naturally-occurring bacteria) is a known cause of fin rot in aquaria and aquaculture 
fish, but can also occur in natural populations.  One strain has been developed as a control solution 
for invasive zebra and quagga mussels, but research to date indicates very high specificity to these 
invasive mussels, with low effects to non-target species (Molloy et al. 2013). 

The effects on fish and aquatic organisms from the Proposed Action would be low given that MB-
906 is non-toxic and there would be no application of Imazapic directly to aquatic habitats.  
Additionally, Imazapic’s prescribed application rate is low, its relative toxicity is low, and indirect 
contamination (if any) would be at low concentrations.  

3.4.2.2 No Action Alternative 

There would be no herbicide or inoculant impact to fish or other aquatic species from the No Action 
Alternative, since no applications would occur.   
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3.4.3 Cumulative Effects 
Cumulative impacts to currently degraded aquatic habitats (Section 3.4.1) come from historical 
mining and the toxic leaching from mine tailings; flow regime alterations from the operation of 
irrigation diversions and Wildhorse reservoir; and the impact of grazing and agriculture along the 
Owyhee River over time.  This Proposed Action is anticipated to contribute very little to cumulative 
impacts to aquatic habitats, fish, and aquatic species because of the very low likelihood that 
Imazapic would enter the Owyhee River for reasons discussed in Section 3.3.2, its rapid photolytic 
degradation in water, and the low toxicity of Imazapic to aquatic organisms.   

The cumulative effects on water from the Proposed Action would be low. 

3.5 Wildlife 

3.5.1 Affected Environment 

3.5.1.1 Habitat types and conditions 

As discussed in Section 3.1, there are three primary habitat types present in and near Parcel 1 
treatment area: sagebrush steppe, deciduous scrub-shrub wetland, and agriculture/pasture (wet 
meadow).    

The condition of the Ranch’s sagebrush steppe as wildlife habitat had been determined to be good 
to optimal for sage grouse and other species associated with this habitat type by assessments 
conducted in the past decade (USFS 2011).  However, this habitat type on Parcel 1, once optimal, 
has been burned over and is converting to cheatgrass.  Its suitability for sage grouse and other 
sagebrush steppe-associated species, once considered optimal, has been compromised and no 
longer provides the forage and cover values that it did prior to the fire. 

The agricultural land on Parcel 1 is flood irrigated and produces a high quality native/introduced 
grass hay mix that provides habitat for many species. Across Nevada, agricultural lands comprise 
only 1.1% of the total land base of the state. These lands provide critical habitat for up to 100 
species of birds and their protection and enhancement are identified as a conservation priority in 
the Nevada Bird Conservation Plan (Great Basin Bird Observatory 2010). 

Riparian/wetland scrub-shrub habitat is present on Parcel 1 along the East Fork Owyhee River.  
This habitat is in poor condition, with only scattered small clumps of willow and other riparian 
shrub species spaced far apart along the river.  There are however, seven acres of wetland habitat 
in good condition to the west of the river, and two acres down slope of the ranch buildings. 

3.5.1.2 Species present 

No ESA-listed wildlife species or associated critical habitat occurs within the area.   

Birds 

A large number of avian species utilize habitat on the Ranch during different times of the year. 

In the spring and early summer many breeding birds utilize the riparian cover, wet meadows and 
adjacent upland areas for breeding, nesting, and brood-rearing habitat. Some of the species that 
have been observed on the property include: belted kingfisher (Ceryle alcyon), black-crowned night 
heron (Nycticorax nycticorax), Brewer's sparrow (Spizella breweri), vesper sparrow (Pooecetes 
gramineus), common yellowthroat (Geothlypis trichas), long-billed curlew (Numenius americanus), 
yellow warbler (Dendroica petechia), bobolink (Dolichonyx oryzivorus), western tanager (Piranga 
ludoviciana) and willow flycatcher (Empidonax traillii). 
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Game birds that have been observed, or are thought to occur, on the property include: Greater sage-
grouse (Centrocercus urophasianus), California quail (Callipepla californica), chukar (Alectoris 
chukar) and ruffed grouse (Bonasa umbellus).  

Parcel 1 is near sage-grouse breeding/early brood-rearing habitat (nesting), late brood-rearing 
habitat (summer), and winter habitat on adjacent National Forest System lands.  The meadows 
provide early and late brood-rearing habitat and the uplands provided important movement 
corridors from nesting habitat to brood-rearing habitat prior to the burn.  Its current condition and 
its conversion to cheatgrass compromise this area for this use by sage grouse. 

During late winter and early spring, sandhill cranes (Grus canadensis) occupy the wet meadows and 
engage in courtship behavior. 

A list of bird species likely to be found using Parcel 1 for all or some of its habitat needs is included 
in Appendix A. 

Mammals 

Large mammals observed include mule deer (Odocoileus hemionus), elk (Cervus elaphus), and 
pronghorn (Antilocapra americana). Elk have been observed in the California Creek drainage in 
early spring and mule deer utilize Parcel 1 throughout the spring, summer, and fall, with a few deer 
overwintering in the area.  

The most abundant predator species frequenting the property is the coyote (Canis latrans), 
although both bobcat (Felis rufus) and mountain lion (Felis concolor) have been documented 
nearby.  

Medium-sized mammals are well-represented at the Ranch. Beavers (Castor canadensis) are 
present on the East Fork Owyhee River and California Creek to the east.  Northern river otters 
(Lutra canadensis) have been observed along the river on Parcel 1.  Evidence of badgers (Taxidea 
taxus) is common across the property. 

The variety and extent of cover types, provides habitat for a diversity of small mammal species, 
including many species of bats.  

A list of mammal species likely to be found using Parcel 1 for all or some of their habitat needs is 
included in Appendix A. 

Reptiles and Amphibians  

Up to 20 species of reptiles and six species of amphibians could occur on the property (Appendix 
A). Columbia spotted frogs (Rana luteiventris) and adult Pacific tree frogs (Hyla regilla) have been 
documented at Parcel 1.  The nonnative bull frog (Lithobates catesbeianus) has not been detected on 
Parcel 1, though they have been reported on other Ranch parcels nearby. 

3.5.2 Environmental Effects on Wildlife 

3.5.2.1 Proposed Action 

This action includes no ground-disturbing actions, and the action would occur outside of migratory 
bird nesting seasons and in habitats dominated by non-native species that do not provide nesting 
habitat for migratory birds, or habitats suitable for most native mammals. 

Direct exposure to Imazapic and MB-906 can occur when mammals and birds contact chemical 
residues with their skin or eyes or when they inhale vapors or particulates.  Small resident 
mammals such as mice and rabbits would likely be present when spray is applied and receive direct 
contact; medium and large-sized mammals (such as coyotes and deer, respectively) would likely 
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flee the site before any direct contact with spray.  Indirect exposure to mammals and birds can 
occur through dermal contact with contaminated vegetation; grooming activities, and ingestion of 
contaminated vegetation, prey species, or water.  A wide range of exposures can be anticipated 
from the consumption of contaminated vegetation.  The highest exposures would likely occur after 
a direct spray. 

No studies on the toxicity of MB 906 have been conducted, since it is a native, non-toxic, naturally-
occurring microbe, but four unpublished studies on Imazapic were submitted to the U.S. EPA to 
support its registration.  A 13-week study in rats (Fischer 1992), and two 2-year studies in rats and 
mice (Fischer 1994a) (Fischer 1994b) revealed that Imazapic was not toxic to experimental rodents 
even at very high dietary concentrations over prolonged periods of time.  A 1-year study in dogs 
revealed toxic effects on muscle, blood, and liver, even at low doses, though the effects were not 
considered adverse (Wolford 1993).  In a study on the reproductive effects of Imazapic on rabbits, 
maternal mortality was noted at all dosage levels (MacKenzie 1992), but the mortalities were 
attributed to the study’s techniques, not to ingestion of Imazapic.  

The acute toxicity of Imazapic to birds was found to be low, with no mortality observed after testing 
on quail (Fletcher and Sullivan 1993a) and ducks (Fletcher and Sullivan 1993b), though in ducks 
there was a slight decrease in food consumption over the 20-day post-dosing observation period 
(Fletcher and Sullivan 1993b).  No effects in either quail (Pedersen et al. 1993a) or ducks (Pedersen 
et al. 1993b) were observed after eight days of dietary exposures to Imazapic. These studies 
indicate that birds may be somewhat less sensitive to Imazapic than mammals, and exposure 
scenarios evaluated by Durkin and Follansbee (2004) revealed no reasonable exposure estimates 
that would have adverse effects. 

No toxicity data are available for reptiles or amphibians, thus, no quantitative risk characterization 
for these animals can be made. Only one bioassay is available on terrestrial invertebrates, the honey 
bee, and its sensitivity to Imazapic was very close to that of the mammals tested. 

The proposed application rates for Imazapic pose an insignificant risk to birds and mammals when 
considering the toxicity studies discussed above.  The estimated dietary exposures to rats, mice, 
and meadow voles from maximum label application rates would be approximately 38,000, 4,500, 
and 5,900-fold lower, respectively, than the acute dietary LD509 for rats. The available data also 
suggest that though larger mammals, (e.g. dogs and rabbits), may be more sensitive to Imazapic 
than smaller mammals (e.g. mice and rats), the effects would not be adverse using typical or worst-
case exposure assumptions at the typical application rate (Fischer 1992, Fischer 1994a, Fischer 
1994b, Wolford 1993)10.  The estimated dietary exposures to bobwhite quail, marsh wrens, and 
American robins from application rates consistent with the label would be approximately 24,000, 
2,700, and 2,100-fold lower, respectively, than the acute dietary LD50 for bobwhite quail (WSDOT, 
2015).  

No studies on the toxicity of MB 906 have been conducted, since it is a non-toxic, naturally-
occurring, native microbe. 

The effects of the Proposed Action on wildlife would be moderate. 

                                                             
9 LD50 is an abbreviation for "Lethal Dose, 50%" or median lethal dose. It is the amount of the substance 
required (usually per body weight) to kill 50% of the test population. 
10 As in any ecological risk assessment, this risk characterization must be qualified. Imazapic has been tested 
in only a limited number of species and under conditions that may not well-represent populations of free-
ranging non-target animals. Notwithstanding this limitation, the available data are sufficient to assert that no 
adverse effects on animals are anticipated based on the information that is available. 
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3.5.2.2 No Action Alternative 

There would be no herbicide or inoculant impact to wildlife from the No Action Alternative, since 
no applications would occur. 

3.5.3 Cumulative Effects 
This Proposed Action would not contribute to the factors acting cumulatively to adversely impact 
wildlife and their habitats in this area. Historical grazing, agriculture, fire suppression (which 
created the conditions for wide-spread high-intensity, vegetation community-replacement 
wildfires), climate change, and the introduction of non-native species such as cheatgrass have 
degraded the sagebrush-steppe wildlife habitats in the project area.  The proposed action is 
restorative, by suppressing the cheatgrass which would otherwise maintain the site in its currently 
degraded state.   

The localized, short term, toxicity risk of Imazapic would pose no long-term cumulative effect to 
wildlife or their habitats.  

The cumulative effect of the proposed action would be low. 

3.6 Land Use, Recreation, and Transportation 

3.6.1 Affected Environment 
The ShoPai currently operate the Ranch to maintain and/or enhance habitat for wildlife. 
Management actions include irrigating the meadows, bank stabilization projects, revegetating areas 
with native species, and invasive weed control. Haying and grazing have been used in the past to 
meet wildlife objectives with timing and other restrictions applied to avoid negative impacts to 
wildlife.  

The Ranch is also used as an educational facility. Field tours have been conducted to share 
successful management results. Conservation projects have been implemented to protect soil and 
improve habitat. The Ranch is used as an area to collect native seed for plants to be grown in tribal 
greenhouses.  

Most recreational activity in the area occurs during the spring, summer, and fall months as the 
adjacent National Forest System lands provide excellent hunting opportunities. ATV riders and 
hunters generate the bulk of the activity in the area and provide a boost to the local economy in the 
form of motel, RV park, and bar business.  USFS roads are not maintained in the winter, providing 
recreational snowmobile opportunities, though it varies year to year based on snowpack. 

There are few roads (besides Highway 225) within Parcel 1, and those are merely tire tracks which 
have been used in the past to access pastures and facilitate movement of hay to and from corrals.  
There is an old, over-grown, two-track road along the west boundary of the parcel, though it is not 
accessible to most vehicles.  Other small sections of road access a water tank in the protected draw 
above the ranch buildings, and provide access to the west and northwest pastures in the 
wetland/agriculture lowlands of the parcel. 

3.6.2 Environmental Effects on Land Use, Recreation, and Transportation 

3.6.2.1 Proposed Action 

This project proposes no changes to roads or land use, nor does it alter the land in any way that 
would have effects on current land uses. The proposed spraying would not be on agricultural fields; 
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it is above them and across Highway 225, with no spraying in a location where overland flow or 
instream flow can carry chemicals onto the fields.  The operation of low-flying aircraft over the 
treatment area would not interfere with any agricultural operations.  There would be no impact on 
land use or transportation. 

Late fall and early spring spraying avoids the hunting season for sage grouse, but overlaps that of 
nearly all other small game hunting seasons such as chukar, Hungarian partridge, quail, crow, and 
rabbit. Fall applications may overlap deer-hunting season, which is the only big game species likely 
to be pursued on or near the treatment area. The treatment area, however, is small compared to the 
amount of area available to hunt nearby, and disturbance from treatment activities would be for 
only one to two days.  The effect of this action on recreational activities would be low. 

3.6.2.2 No Action Alternative 

There would be no impact to land use, recreation, or transportation from the No Action Alternative, 
since no aerial applications or operations would occur 

3.6.3 Cumulative Effects 
There would be no long-term changes to land uses, transportation, or recreation from the Proposed 
Action, and applications of Imazapic and MB-906 would not alter the capability of these lands for 
any uses in the future.  There would be no cumulative effect from the Proposed Action on land use, 
recreation, or transportation. 

3.7 Cultural and Historical Resources 

3.7.1 Affected Environment 
Cultural resources include things and places that demonstrate evidence of human occupation or 
activity related to history, architecture, archeology, engineering, and culture. Historic properties, as 
defined by 36 CFR 800, the implementing regulations of the National Historic Preservation Act (54 
U.S.C. 300101 et seq.), are a subset of cultural resources that consists of any district, site, building, 
structure, artifact, ruin, object, work of art, or natural feature important in human history that 
meets defined eligibility criteria for the National Register of Historic Places. 

The Northern Shoshone, Western Shoshone, Northern Paiute, and Bannock Tribes occupied the 
region now known as the Great Basin from times immemorial. The land that comprises Parcel 1 
falls within these Tribes' aboriginal territory. These Tribes' way of life is a dynamic, living culture in 
which they continue to gather, hunt, and fish their traditional homelands, including Parcel 1, and 
rely on traditional resources including animals, fish, birds, plants and other resources. 

White settlers discovered gold and silver in the streams near Parcel 1 in 1869. Over the next several 
years, many mining claims were staked, a large number of mines were established, and the 
population of Mountain City rose drastically. Water from the East Fork Owyhee River was 
appropriated in 1869 and 1870 to support mining operations. The boom ended within a few years 
though smaller mining operations were conducted over the decades that followed. The last mining 
boom occurred between 1932 and 1947 with the discovery of copper near Mill Creek, 
approximately 2.5 miles south of Parcel 1. The Rio Tinto Mine along nearby Mill Creek, was 
established on 280 acres to mine this discovery.  It employed over 300 people at its peak, and used 
conventional underground mining methods to extract copper-sulfide ore. High-grade ores and 
concentrate were shipped off-site while low-grade ores were milled at the mine. Mill tailings were 
placed on the hillside above Mill Creek and in the original portion of the Mill Creek channel (NDEP 
2010).  The Rio Tinto and two associated mines closed in 1947 (Hickson 2004), but several 
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operators began re-working the tailings piles in 1965 by leaching the ore stockpiles and 
underground workings; and exploring for additional mineral deposits. Mining activity ceased in 
1976, though clean-up activities have continued to this day.  

The area was homesteaded in the mid-1870s with the establishment of many family farms in the 
valleys surrounding Parcel 1.  The descendants of some of these homesteaders still operate their 
family ranches on these same homesteads.  More ranchers moved into the area following the 
decline of the mining boom and established a productive ranching industry which survives to this 
day. 

A number of historic structures remain on Parcel 1 which may date back to the original 
homesteaders.  A meat locker, two storage buildings, and the remnants of a root cellar are located 
immediately below the treatment area in the vicinity of the ranch house. The meat locker and 
storage buildings are in good condition given their age (100+ years). The root cellar has collapsed, 
with only remnants visible today.  A chicken coop was destroyed in the 2012 fire. 

3.7.2 Environmental Effects on Cultural and Historic Resources 

3.7.2.1 Proposed Action 

The Proposed Action includes no ground-disturbing activities and does not propose changes to 
existing structures.  There is thus no potential to affect historic structures.   

There will be an effect on plant and animal resources, as discussed in the Sections above, and those 
effects may impact tribal members’ opportunity to use this area for traditional hunting or 
gathering.  It is reasonably to anticipate the treated area would be avoided during the years of 
treatment and perhaps for a few years after.  This area is small, however, and the loss of native 
sagebrush–steppe habitat in this area from the wildfire and cheatgrass expansion may already have 
produced that effect.  Though there could an effect to the ShoPai’s traditional uses of the treatment 
area, this small area is within a much larger landscape of many thousands of acres of untreated 
lands providing ample opportunity for such use.  The overall impact of the Proposed Action on 
cultural resources would be low. 

3.7.2.2 No Action Alternative 

There would be no herbicide or inoculant impact to cultural resources from the No Action 
Alternative, since no applications would occur.   

3.7.3 Cumulative Effects 
There are no ground-disturbing activities as part of this proposed action, so physical cultural 
resources are not affected in the short term or cumulatively.  As discussed above, however, the 
Tribes’ value the resources traditionally hunted or gathered in this area, and that opportunity may 
be impacted in the short-term by the application of Imazapic and MB-906.  This effect, however, is 
short-term, and would not contribute cumulatively to any spatial or temporal long-term loss of 
cultural hunting and gathering opportunities for the tribes in this area.   
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3.8 Public Health and Safety 

3.8.1 Affected Environment 
Public safety infrastructure in Mountain City consists of a volunteer fire department, with one 
engine available for emergency response.  Additional emergency services are provided by resources 
available on the Duck Valley Indian Reservation 4.5 miles to the north. The single most important 
safety feature for this community is likely Highway 225 which links this community to readily 
available medical, fire, and law enforcement resources in Owyhee to the north and more 
comprehensive services in Elko to the south.   

3.8.2 Environmental Effects on Public Health and Safety 

3.8.2.1 Proposed Action 

Imazapic has very low toxicity if individuals accidentally eat, touch, or inhale residues (WSDOT 
2015).  It did not result in skin sensitization when tested on guinea pigs or skin or eye irritation 
when tested on rabbits (WSDOT 2015); and does not seem to be toxic to experimental rodents at 
relatively high concentrations in the diet (WSDOT 2015).  In several standard tests required for 
pesticide registration, Imazapic has failed to show any indication of adverse effects on reproduction 
or development.  Also, studies suggest that Imazapic is rapidly excreted in the urine, principally as 
the parent compound (i.e., Imazapic) and does not build up in tissues (WSDOT 2015). The U.S. 
Environmental Protection Agency thus classifies Plateau as category IV (Low Toxicity) for oral and 
dermal exposures (EPA 2006).  

In 2-year feeding studies in rats and mice, no evidence of carcinogenicity was found. Imazapic was 
also negative in four assays for mutagenicity. Imazapic is classified by U.S. EPA as “not likely” to be  

carcinogenic in humans and is not regulated as such (EPA 2006). 

Application of Imazapic and MB906 inoculant as proposed would not result in spray hitting local 
residents, water sources, gardens, etc.  Human behavior, however, cannot be controlled, and even 
with proper application there is potential for humans to come in contact with the compounds.  It is 
possible people may walk into the area during or after application even if adequate signage and 
other measures are taken to prevent such exposure.  The health effects of such accidental exposure 
have been assessed for the USDA Forest Service by Durkin and Follansbee in 2004.  In their studies, 
a reasonable variety of worker and general public exposure scenarios were identified, assumptions 
regarding dermal exposures and dose estimates were made, and conclusions on risk to workers and 
the general public, including repeated and long-term exposure, were presented. 

For workers handling and applying Imazapic, the report concluded that “under a protective set of 
exposure assumptions, workers would not be exposed to levels of Imazapic that are regarded as 
unacceptable so long as reasonable and prudent handling practices are followed”, and that “even at 
the highest application rate that might be used in Forest Service programs, the upper range of hazard 
quotients is below the level of concern by a factor of 25 (Durkin and Follansbee 2004). 

For the general public, the report concluded that “under the foreseeable conditions of application, 
there is no route of exposure or scenario suggesting that the general public will be at any substantial 
risk from longer-term exposure to Imazapic” and that “even at the highest application rate that might 
be used, none of the exposure scenarios reach a level of concern” (Durkin and Follansbee 2004). 

The Washington State Department of Transportation (WSDOT) has also evaluated several human 
exposure scenarios, including workers applying herbicides, and the public (adults and children) 
picking and eating drift-contaminated berries, eating drift-contaminated garden vegetables, and 
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walking through sprayed vegetation. For each exposure scenario, WSDOT evaluated conditions of 
average exposure and extremely conservative conditions of maximum exposure and concluded that 
Imazapic would likely pose negligible potential risks, and would be unlikely to cause any adverse 
non-cancer effects to WSDOT workers and the public under conditions of average and maximum 
exposure (WSDOT 2015).  

P. fluorescens, the active microbe in MB-906, is considered to be non-toxic, and some strains have 
even been cultured as antibiotics for creams, ointments, or sprays for treatment of skin, eye, and 
ear disorders (Fuller et al. 1971). One strain, however, was known to be an unusual cause of disease 
in cancer patients with compromised immune systems where it had contaminated their saline 
solutions (Gershman et al. 2008).  No studies on the toxicity of the MB 906 formulation of P. 
fluorescens have been conducted. 

The Proposed Action would have no effect on the public safety infrastructure or services in the 
immediate area.  There is no action that would affect accessibility along state highway 225 or access 
to emergency services available in the towns of Owyhee or Elko.  

Given the generally low toxicity of Imazapic and MB-906 and the lack of effect on safety 
infrastructure, the effect of the Proposed Action on public health and safety would be low to 
moderate.  This is assuming the proper application of Imazapic and MB-906 label requirements; 
that mitigation measures identified in Section 2.3 would be applied; and that exposure scenarios 
would be consistent with the reasonable scenarios assessed by the Forest Service and WSDOT as 
described above. 

3.8.2.2 No Action Alternative 

There would be no increased risk to human health or safety from the No Action Alternative since no 
aerial or hand application of herbicide or inoculant would occur.  Thus, there would be no impact to 
this resource.    

3.8.3 Cumulative Effects 
The public health and safety effects of the Propose Action are only short-term, and concern 
exposure risk to Imazapic was evaluated to pose negligible risk even during period of active 
treatment (see above).  There is no long-term contribution to cumulative effects on public health.  

3.9 Visual Resources 

3.9.1 Affected Environment 
The landscape in and around Parcel 1 is natural, rural, and agricultural.  The visual character of the 
treatment area is natural, but the character of adjacent lands along the river is agricultural. 
Adjacent lands to the west and north support ranch structures and the small mining and ranching 
town of Mountain City, Nevada, which are both rural in visual character.  

3.9.2 Environmental Effects on Visual Resources 
Neither the Proposed Action nor the No Action Alternative would make changes to any structures, 
land forms, or land uses, thus there would be no impact to the visual character of the area from 
either Alternative.   
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3.9.3 Cumulative Effects 
The Proposed Action would make no changes to any structures, land forms, or land uses; thus there 
would be no cumulative impact to the visual character of the area.   

3.10 Air Quality  

3.10.1 Affected Environment 
Air quality is high  in Mountain City based on measures of hazardous air pollutants from the EPA’s 
National Air Toxics Assessment11.  The data reveal an air quality index of 98 for Mountain City, with 
the US average being 58 12.  

3.10.2 Environmental Effects on Air Quality 

3.10.2.1 Proposed Action 

The Proposed Action would reduce air quality in the immediate area being treated during 
treatment and for a short period thereafter. Though properly applied, the smell may linger in the 
immediate application area for a few hours.  There would be no effect on air quality outside of the 
immediate application area. The Proposed Action’s effect on air quality would be low. 

3.10.2.2 No Action Alternative 

There would be no herbicide or inoculant impact to air quality from the No Action Alternative, since 
no aerial or hand applications would occur. 

3.10.3 Cumulative Effects 
The impacts of the Proposed Action are localized and short-term.  There would be no long-term 
cumulative effect that might degrade the high air quality in this area.   

3.11 Socioeconomics and Environmental Justice 

3.11.1 Affected Environment 

3.11.1.1 Socioeconomic Condition  

Adjacent to Parcel 1's northern border is the small mining and ranching town of Mountain City, 
Nevada. This is a community of approximately 28 year-round residents with two motels, a bar, the 
U.S. Post Office, a welcome center, a laundromat, the Raft River Electric Co. offices, and an RV park.  
Several closed businesses, including two bars and two grocery stores, are an indication of past, 
more prosperous times when mining was active (see Section 3.7.1). Highway 225 serves as the 
main road through town, running north/south and providing access to Owyhee, NV to the north and 
Elko, NV to the south. 

Outside of town, small family ranches, interspersed among National Forest System lands, support 
several ranching families that have been raising cattle in the Mountain City area for well over a 
century. 

                                                             
11 https://www.epa.gov/national-air-toxics-assessment 
12 https://www.bestplaces.net/health/zip-code/nevada/mountain_city/89831  

https://www.epa.gov/national-air-toxics-assessment
https://www.bestplaces.net/health/zip-code/nevada/mountain_city/89831
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The Mountain City Ranger District of the Humboldt-Toiyabe National Forest surrounds much of 
Parcel 1. Mining, grazing, hunting, and recreation are the primary uses of these National Forest 
lands. 

The ShoPai continue to gather, hunt, and fish their traditional homelands, including Parcel 1. Some 
tribal members are dependent on the animals, fish, birds, plants and other resources on these lands, 
though little, if any, use of the lands proposed for treatment are known to be so used.  

3.11.1.2 Environmental Justice 

Environmental justice is the fair treatment and meaningful involvement of all people regardless of 
race, color, national origin, or income, with respect to the development, implementation, and 
enforcement of environmental laws, regulations, and policies. Supporting environmental justice, 
Executive Order 12898 directs federal agencies to identify and address, as appropriate, 
disproportionately high and adverse human health or environmental effects on minority and low-
income populations.  

The population of the project area is predominately members of the ShoPai Indian Tribe.  The Tribe 
has proposed this action on lands they own in support of their interest in restoring natural 
vegetation conditions to support their traditional uses.  

3.11.2 Environmental Effects on Socioeconomics and Environmental Justice 

3.11.2.1 Proposed Action 

Little economic benefit is anticipated to accrue to the local community from the Proposed Action. 
The duration of operations are short (one to two days) with limited time for the pilot or support 
personnel to use the motel or other businesses.  No local residents would likely be employed.  The 
spraying would have no effect on the land that could either generate new economic activity or 
detract from existing activity.    

The use of the lands to be treated would likely be unavailable (undesirable) for traditional 
gathering or hunting by tribal members for a number of years following this action. The area, 
however, is small and surrounded by thousands of other acres readily available for such uses 
during these years.   

This Proposed Action is sponsored by the ShoPai who desire this restoration of their native 
landscape, and though there may be a short-term impact to opportunities for traditional hunting or 
gathering  on treated acres (Section 3.7.2.1), there is long term benefit in restoring native 
vegetative conditions (Section 3.1.2.1) and wildlife habitats (Section 3.5.2.1) that would support 
their traditional uses.  There would be no adverse effect concerning environmental justice. 

The effect of the spraying on socioeconomics and environmental justice would be low. 

3.11.2.2 No Action Alternative 

There would be no socioeconomic or environmental justice impact from the No Action Alternative 
since no aerial applications would occur.   There would be no potential at all for local employment 
or local expenditures from the purchase of food and fuel.  Since no herbicide would be applied, 
there would be no hindrance to the use of the proposed project site for hunting or gathering. 
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3.11.3 Cumulative Effects 
The socioeconomic impact of the Proposed Action is negligible and short-term.  There would be no 
long-term beneficial or adverse cumulative effect.  
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 Coordination, Consultation, and Compliance Chapter 4.

4.1 Agency Coordination and Public Involvement 
Input from nearby landowners and other members of the public who may have an interest in this 
Project have been contacted during the public scoping effort described in Section 1.5.  Tribal 
members and landowners surrounding the Ranch were notified of this proposal, and would be kept 
informed as this assessment progresses.  BPA has also contacted elected officials at the county and 
Federal levels.  

4.2 Environmental Review and Coordination 
In conducting the spraying, the ShoPai and BPA would comply with applicable Federal laws, 
regulations, and executive orders.  The following sections describe how the Proposed Action is in 
compliance with the various environmental laws and other relevant Federal executive orders. 

4.2.1 National Environmental Policy Act 
As Federal agencies, BPA must comply with provisions of the 1969 National Environmental Policy 
Act, as amended (42 USC 4321-4347).  This environmental analysis (EA) was prepared to comply 
with NEPA and serve as the basis for determining whether implementation of the Proposed Action 
would constitute a major Federal action significantly affecting the quality of the human 
environment.  The environmental assessment process included the involvement of tribes, 
government agencies, and the public. 
In this EA, the agencies evaluated two alternatives to meet the purpose and need as described in 
Chapter 2: The Proposed Action and the No Action Alternative.  The Proposed Action would aerially 
apply soil inoculant and herbicide to control cheatgrass to 139 acres on Parcel 1 of the Wilson/101 
Ranch in the spring and fall of 2019 and repeated twice each year (spring and fall) for the following 
three years as needed.   

4.2.2 Endangered Species Act 
No species listed as either endangered or threatened under the Endangered Species Act (16 USC 
1531 et seq.) are present on or near the Ranch. The Proposed Action would have no effect on listed 
species.  

4.2.3 National Historic Preservation Act 
This action has no potential to impact cultural resources since it has no ground-disturbing 
activities. However, the ShoPai would follow established procedures for protecting archaeological 
and cultural resources if encountered during aerial spraying.  The ShoPai would avoid damaging 
cultural and historic resources and would comply with the National Historic Preservation Act (54 
USC 300101 et seq.) and other cultural resource preservation laws. 

4.2.4 Federal Insecticide, Fungicide, and Rodenticide Act 
The Federal Insecticide, Fungicide, and Rodenticide Act (7 U.S.C. 136 et seq.) regulates the 
manufacture and use of pesticides, including herbicide. Under the Proposed Action, the herbicide 
Imazapic, under the trade name “Plateau”, would be used to control the spread of unwanted 
vegetation (cheatgrass) on post-fire sagebrush-steppe vegetation.  Only EPA-approved herbicides 
would be used, and only according to manufacturer’s label directions. All label instructions 
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pertaining to disposal would be followed. Herbicides would not be stored on the treatment area and 
would be applied by licensed applicators only.  

4.2.5 Comprehensive Environmental Response, Compensation, and Liability Act 
Under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA) (42 U.S.C. 9601 et seq.), BPA has determined that the proposed project area is not on the 
Environmental Protection Agency’s National Priority List.   

4.2.6 Migratory Bird Treaty Act   
The Migratory Bird Treaty Act, as amended, implements various treaties and conventions between 
the U.S. and other countries, including Canada, Japan, Mexico, and Russia, for the protection of 
migratory birds (16 USC 703-712). Under this Act, taking, killing, or possessing migratory birds, or 
their eggs or nests, is unlawful. The act classifies most species of birds as migratory, except for 
upland and nonnative birds. 
Executive Order 13186, issued in January 2001, directs each federal agency undertaking actions 
that may negatively impact migratory bird populations to work with USFWS to develop an 
agreement to conserve those birds. The protocols developed by this consultation are intended to 
guide future agency regulatory actions and policy decisions; renewal of permits, contracts, or other 
agreements; and the creation of or revisions to land management plans. This order also requires 
that the environmental analysis process include effects of federal actions on migratory birds. On 
August 3, 2006, USFWS and the U.S. Department of Energy signed a Memorandum of Understanding 
to complement the Executive Order. BPA (through the U.S. Department of Energy) and USFWS have 
a Memorandum of Understanding to address migratory bird conservation, which addresses how 
BPA and USFWS can work cooperatively to address migratory bird conservation and includes 
specific measures to consider implementing during project planning and implementation. 
This action includes no ground-disturbing actions, and the action would occur outside of migratory 
bird nesting seasons and in habitats dominated by non-native species that do not provide nesting 
habitat for migratory birds.   No actions specified by this Executive Order are necessary 

4.3 Distribution and Availability 
A press release was sent to the ShoPai News and other media outlets nearest the Ranch announcing 
the availability of the Draft EA.  Copies of the EA are available on the BPA website: 
(www.bpa.gov/goto/CheatgrassControl) .  A copy of the EA is available on request from BPA by 
calling the toll-free document request line at 1-800-622-4520. 
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Fish 
The table, below provides a list of potential fish species on the Wilson/101 Ranch. 

 

Table 3  Wilson/101 Ranch Potential Fish Species 

Common Name Scientific Name Pollution Tolerance 
Redband Trout Oncorynchus mykiss gairdneri S 
Mountain Whitefish Prosopium williamsoni I 
Brown Trout Salmo trutta I 
Brook Trout Salvelinus fontinalis I 
Rainbow Trout Oncoynchus mykiss S 
Cutbow Hybrid N/A S 
Mottled Sculpin Cottus bairdi I 
Paiute Sculpin Cottus beldingi I 
Chiselmouth Acrocheilus alutaceus I 
Northern Pikeminnow Ptychochelus oregonesnsis T 
Longnose Dace Rhinicthys cataractae I 
Speckled Dace Rhinicthys osculus I 
Redside Shiner Richardsonius balteatus I 
Tui Chub Gila bicolor I 
Bridgelip Sucker Catastmas columbianus T 
Largescale Sucker Catostomus macrocheilus T 
Smallmouth Bass Micropterus dolomieui I 
Yellow Perch Perca flavescens I 

Pollution Tolerance: S = Sensitive, I = Intermediate, T = Tolerant  
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Birds 
The table, below provides a list of potential bird species on the Wilson/101 Ranch. 

 

Table 4  Wilson/101 Ranch Potential Bird Species  

Common Name Scientific name 
Confirmed sighting on 

Ranch 
American Avocet Recurvirostra americana  
American Crow Corvus brachyrhynchos X 
American Goldfinch Spinus tristis X 
American Kestrel Falco sparverius X 
American Robin Turdus mgratorius X 
American White Pelican Pelecanus erythrorhynchos  
Barn Swallow Hirundo rustica X 
Bald Eagle Haliaeetus leucocephalus  
Black-billed Magpie Pica hudsonia X 
Black-crowned Night-heron Nycticorax nycticorax X 
Belted Kingfisher Megaceryle alcyon X 
Black-headed Grosbeak Pheucticus melanocephlus X 
Black Rosy-Finch Leucosticte atrata  
Black Tern Chlidonias niger  
Black-necked Stilt Himantopus mexicanus  
Blue Grouse Dendragrapus X 
Bobolink Dolichonyx oryzivorus X 
Brewer’s Blackbird Euphagus cyanocephalus X 
Brewer's Sparrow Spizella breweri X 
Brown-headed Cowbird Molothrus ater X 
Bullock’s Oriole Icterus bullockii X 
Bushtit Psaltriparus minimus X 
California Quail Callipepla californica X 
Canvasback Aythya valisineria  
Cassin's Finch Haemorhous cassinii  
Cedar Waxwing Bombycilla cedrorum X 
Chukar Alectoris chukar X 
Cinnamon Teal Spatula cyanoptera  
Clark's Grebe Aechmophorus clarkii  
Cliff Swallow Petrochelidon pyrrhonota X 
Common Loon Gavia immer  
Common Nighthawk Chordeiles minor X 
Common Raven Corvus corax X 
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Common Yellowthroat Geothlypis trichas X 
Dusky Flycatcher Empidonax oberholseri X 
Eared Grebe Podiceps nigricollis  
European Starling Sturnus vulgaris X 
Ferruginous Hawk Buteo regalis  
Flammulated Owl Psiloscops flammeolus  
Forster's Tern Sterna forsteri  
Fox Sparrow Passerella iliaca X 
Franklin's Gull Leucophaeus pipixcan  
Golden Eagle Aquila chrysaetos  
Grasshopper Sparrow Ammodramus savannarum X 
Gray Catbird Dumetella carolinensis X 
Gray Flycatcher Empindonax wrightii X 
Gray-crowned Rosy-Finch Leucosticte tephrocotis  
Green-tailed Towhee Piplo chlorurus X 
Green-winged Teal Anas carolinensis X 
Greater Sage-grouse Centrocercus urophasianus X 
Greater Sandhill Crane Antigone canadensis X 
Hermit Warbler Setophaga occidentalis  
House Finch Haemorhous mexicanus X 
House Wren Troglodytes aedon X 
Juniper Titmouse Baeolophus ridgwayi  
Killdeer Charadrius vociferus X 
Lark Bunting Calamospiza melanocorys X 
Lazuli Bunting Passerina amoena X 
Least Bittern Ixobrychus exilis  
Least Sandpiper Calidris minutilla  
Lewis's Woodpecker Melanerpes lewis  
Loggerhead Shrike Lanius ludovicianus X 
Long-billed Curlew Numenius americanus X 
Long-billed Dowitcher Limnodromus scolopaceus  
Long-eared Owl Asio otus X 
Mallard  Anas platyrhynchos X 
MacGillivray's Warbler Geothlypis tolmiei X 
Mourning Dove Zenaida macroura X 
Mountain Quail Oreortyx pictus  
Norther Flicker Colaptes auratus X 
Northern Goshawk Accipiter gentilis  
Northern Harrier Circus cyaneus X 
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Northern Pintail Anas acuta  
Northern Rough-winged Swallow Stelgidopteryx serripennis X 
Olive-sided Flycatcher Contopus cooperi  
Peregrine Falcon Falco peregrinus  
Pine Siskin Spinus pinus X 
Prairie Falcon Falco mexicanus  
Redhead Aythya americana  
Red-naped Sapsucker Sphyrapicus nuchalis X 
Red-necked Phalarope Phalaropus lobatus  
Red-tailed Hawk Buteo jamaicensis X 
Red-winged Blackbird  Agelaius phoeniceus X 
Rock Wren Salpinctes obsoletus X 
Rufous Hummingbird Selasphorus rufus  
Sage Sparrow Artemisiospiza nevadensis  
Sage Thrasher Oreoscoptes montanus  
Sandhill Crane Grus candensis X 
Savannah Sparrow Passerculus sandwichensis X 
Short-eared Owl Asio flammeus  
Snowy Egret Egretta thula  
Snowy Plover Charadrius nivosus  
Sora Porzana carolina X 
Song Sparrow Melospiza melodia X 
Spotted Sandpiper Actitis macularius X 
Spotted Towhee Pipilo maculatus X 
Swainson's Hawk Buteo swainsoni  
Tree Swallow Tachycineta bicolor X 
Trumpeter Swan Cygnus buccinator  
Turkey Vulture Cathartes aura X 
Vesper Sparrow Pooecetes gramineus X 
Violent-green Swallow Tachycineta thalassina X 
Virginia's Warbler Oreothlypis virginiae  
Warbling Vireo Vireo gilvus X 
Western Burrowing Owl Athene cunicularia  
Western Grebe Aechmophorus occidentalis X 
White-crowned Sparrow Zonotrichia leucophrys X 
Western Kingbird Tyrannus verticalis X 
Western Meadowlark Sturnella neglecta X 
Western Tanager Piranga ludoviciana X 
White Faced Ibis Plegadis chihi  
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White-throated Swift Aeronautes saxatalis  
Willet Tringa semipalmata  
Willow Flycatcher Empidonax traillii X 
Wilson’s Snipe Gallinago delicata X 
Yellow Warbler Setophaga petechia X 
Yellow-breasted Chat Icteria virens X 
Yellow Warbler Setophaga petechia X 
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Mammals 
The table, below provides a list of potential species from the Duck Valley Indian Reservation (DVIR) 
(Dykstra et. al 2006)and Nevada Department of Wildlife’s (NDOW) Bruneau River Management 
Area (Bradley 2006).  
 
Table 5  Wilson/101 Ranch Potential Mammalian Species 

Common Name Scientific Name 

Dykstra 
Species 

List 

NDOW 
Bruneau 

WMA 
Merriam's Shrew Sorex merriami x x 
Dusky (Montane) Shrew Sorex monticolus  x 
Vagrant Shrew Sorex vagrans x x 
Water Shrew Sorex palustris x x 
Preble's Shrew Sorex preblei  x 
California Myotis Myotis californicus  x 
Western Small-footed Myotis Myotis ciliolabrum x x 
Long-eared Myotis Myotis evotis x x 
Little Brown Bat Myotis lucifugus x x 
Fringed Myotis Myotis thysanodes x x 
Long-legged Myotis Myotis volans x x 
Yuma Myotis Myotis yumanensis x x 
Hoary Bat Lasiurus cinereus x x 
Silver-haired Bat Lasionycteris noctivagans x x 
Western Pipistrelle Pipistrellus hesperus x x 
Big Brown Bat Eptesicus fuscus x x 
Townsend's big-eared Bat Corynorhinus townsendii x x 
Spotted Bat Euderma maculatus x x 
Pallid Bat Antrozous pallidus x x 
Brazilian Free-tailed Bat Tadarida brasiliensis  x 
Black-tailed Jackrabbit Lepus californicus x x 
White-tailed Jackrabbit Lepus townsendi x x 
Mountain Cottontail Sylvilagus nuttalli x x 
Pygmy Rabbit Brachylagus idahoensis x x 
Yellow-pine Chipmunk Tamias amoenus  x 
Least Chipmunk Tamias minimus x x 
Yellow-bellied Marmot Marmota flaviventris x x 
White-tailed Antelope Squirrel Ammospermophilus leucurus x x 
Belding's Ground Squirrel Spermophilus beldingi x x 
Wyoming Ground Squirrel Spermophilus elegans x x 
Golden-mantled Ground Squirrel Spermophilus lateralis x x 
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Piute Ground Squirrel Spermophilus mollis x  
Northern Pocket Gopher Thomomys talpoides x x 
Townsend's Pocket Gopher Thomomys townsendii x x 
Little Pocket Mouse Perognathus longimembris  x 
Great Basin Pocket Mouse Perognathus parvus x x 
 
Dark Kangaroo Mouse 

Microdipodops 
megacephalus 

 
 

x 
Ord Kangaroo Rat Dipodomys ordii x x 
Chisel-toothed Kangaroo Rat Dipodomys microps x x 
American Beaver Castor canadensis x x 
Western Harvest Mouse Reithrodontomys megalotis x x 
Canyon Mouse Peromyscus crinitus x x 
Deer Mouse Peromyscus maniculatus x x 
Northern Grasshopper Mouse Onychomys leucogaster x x 
Desert Woodrat Neotoma lepida x x 
Bushy-tailed Woodrat Neotoma cinerea x x 
Montane Vole Microtus montanus x x 
Long-tailed Vole Microtus longicaudus x x 
Sagebrush Vole Lemmiscus curtatus x x 
Muskrat Ondatra zibethicus x x 
Western Jumping Mouse Zapus princeps x x 
Porcupine Erethizon dorsatum x  
Coyote Canis latrans x x 
Kit Fox Vulpes velox  x 
Red Fox Vulpes vulva x x 
Northern Raccoon Procyon lotor x x 
Ringtail Bassariscus astutus  ?? 
Short-tailed Weasel Mustela erminae x x 
Long-tailed Weasel Mustela frenata x x 
Mink Mustela vison x x 
Northern River Otter Lutra Canadensis x x 
American Badger Taxidea taxus x x 
Striped Skunk Mephitis mephitis x x 
Western Spotted Skunk Spilogale gracilis x x 
Mountain Lion Felix concolor x x 
Bobcat Lynx rufus x x 
Rocky Mountain Elk Cervus elaphus x x 
Mule Deer Odocoileus hemionus x x 
Pronghorn Antilocapra americana x x 
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Reptile and Amphibian Species 

The table, below provides a list of potential species from the Duck Valley Indian Reservation (DVIR) 
(Dykstra et. al 2006)and Nevada Department of Wildlife’s (NDOW) Bruneau River Management 
Area (Bradley 2006).  
 

Table 6  Wilson/101 Ranch Potential Reptile and Amphibian Species 

 
 
Common Name 

 
 
Scientific Name 

Species 
List 

DVIR 

NDOW 
Bruneau 

WMA 
Reptiles 
Western Fence Lizard Sceloporus occidentalis x x 

Northern Sagebrush Lizard Sceloporus graciosus 
graciosus x x 

Side-Blotched Lizard Uta stansburiana x x 
Short-Horned Lizard Phrynosoma douglasii x x 
Short-Horned Lizard Phrynosoma hernandesi x x 
Northern Desert Horned Lizard Phrynosoma platyrhinos x x 
Leopard Lizard Gambelia wislizenii x x 

Great Basin Skink Eumeces skiltonianus 
utahensis  x 

Western Whiptail Cnemidophorus tigris x x 
Rubber Boa Charina bottae x x 
Striped Whipsnake Masticophis taeniatus x x 
Great Basin Gopher Snake Pituophis catenifer deserticola x x 
Ringneck Snake Diadophis punctatus  x 
Long-nosed Snake Rhinocheilus lecontei  x 
Western Terrestrial Garter Snake Thamnophis elegans x x 
Ground Snake Sonora semiannulata x x 
Night Snake Hypsiglena torquata x x 
Western Yellow-Bellied Racer Coluber constrictor mormon x  
California Kingsnake Lampropeltis getula californiae x  
Great Basin Rattlesnake Crotalus viridis lutosus x x 
Amphibians 
Great Basin Spadefoot Toad Spea intermontanus x x 
Columbia Spotted Frog (Great Basin Pop.) Rana luteiventris x x 
Northern Leopard Frog Rana pipiens x x 
Bullfrog (Non-native) Lithobates catesbeiana   
Boreal (Western) Toad Bufo boreas x x 
Pacific Chorus (Tree) Frog Hyla regilla x x 
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