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Environmental Assessment Organization 1 

This Environmental Assessment (EA) evaluates the potential direct, indirect, and cumulative 2 
environmental, cultural, physical, and socioeconomic effects that would result from the Proposed Action 3 
of constructing and operating a 2.0 to 2.9 megawatt (MW) wind turbine by the Utah Army National 4 
Guard (UTNG) at the Army Garrison Camp Williams (AGCW), Bluffdale, Utah. 5 

The National Environmental Policy Act of 1969 (NEPA; 42 USC 4321 et seq.), Council on 6 
Environmental Quality (CEQ) Regulations Implementing the Procedural Provisions of NEPA (40 CFR 7 
1500-1508), and Environmental Analysis of Army Actions, Final Rule (32 CFR Part 651) require that the 8 
National Guard Bureau (NGB) consider the potential environmental impacts of a Proposed Action before 9 
making a decision about federal actions that could have environmental effects. This EA will facilitate the 10 
decision-making process by the Army National Guard (ARNG) Directorate and the UTNG. The outline 11 
and content of this EA have been prepared in accordance with the guidelines in the ARNG NEPA 12 
Handbook (NGB 2011). This EA is organized into the following sections: 13 

EXECUTIVE SUMMARY: Describes the Proposed Action and its considered alternatives; summarizes 14 
environmental, cultural, and socioeconomic consequences; and compares potential effects associated with 15 
the considered alternatives, including the No Action Alternative. 16 

SECTION 1 PURPOSE AND NEED FOR THE PROPOSED ACTION: Summarizes the purpose of 17 
and need for the Proposed Action, provides relevant background information, and describes the scope of 18 
the EA. 19 

SECTION 2 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES: Describes 20 
the Proposed Action and examines alternatives for implementing the Proposed Action. 21 

SECTION 3 AFFECTED ENVIRONMENT: Describes the existing environment and socioeconomic 22 
setting for the Proposed Action and No Action Alternatives. 23 

SECTION 4 ENVIRONMENTAL CONSEQUENCES: Identifies potential environmental and 24 
socioeconomic effects of implementing the Proposed Action and the No Action Alternative, identifies any 25 
mitigation measures or best management practices, where appropriate, and summarizes the significance of 26 
individual and cumulative effects for each of the alternatives. 27 

SECTION 5 COMPARISON OF ALTERNATIVES AND CONCLUSIONS: Compares and contrasts 28 
the effects of the Proposed Action and No Action Alternative and provides conclusions regarding the 29 
significance of the effects. 30 

SECTION 6 REFERENCES: Provides bibliographical information for cited sources. 31 

SECTION 7 LIST OF PREPARERS: Identifies document preparers and their areas of expertise. 32 

SECTION 8 AGENCIES AND INDIVIDUALS CONSULTED: Lists agencies, tribes, non-33 
governmental organizations, and individuals consulted during preparation of this EA.  34 
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ABSTRACT: The Utah Army National Guard (UTNG) proposes to construct and operate a 2.0 to 2.9 37 
MW Wind Turbine at Army Garrison Camp Williams, Bluffdale, Utah. The Proposed Action is needed to 38 
support the UTNG federal and state missions. The purpose of the action is to reduce dependency on fossil 39 
fuels and increase energy security and efficiency.  40 

This Environmental Assessment (EA) evaluates the individual and cumulative effects of the Proposed 41 
Action (construction and operation of the Wind Turbine) and the No Action Alternative addressing land 42 
use, air quality, noise, geological resources, water resources, biological resources, cultural resources, 43 
visual resources, socioeconomics, environmental justice, infrastructure, hazardous and toxic 44 
materials/wastes, and cumulative effects. 45 

The evaluation performed in this EA concludes that there would be no significant adverse impact, either 46 
individually or cumulatively, to the local environment or quality of life associated with the 47 
implementation of the Proposed Action provided routine best management practices specified in this EA 48 
are implemented.  49 

 50 
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EXECUTIVE SUMMARY 1 

ES.1 INTRODUCTION 2 

The Utah Army National Guard (UTNG) has prepared this Environmental Assessment (EA) to address 3 
the site-specific impacts from the proposed construction and operations of a 2.0 to 2.9 megawatt (MW) 4 
Wind Turbine at Army Garrison Camp Williams, Bluffdale, Utah (AGCW). This EA summarizes results 5 
of analyses conducted in accordance with the National Environmental Policy Act (NEPA) of 1969, as 6 
amended (42 United States Code [USC] Sections 4321 through 4370), and in accordance with Council on 7 
Environmental Quality (CEQ) regulations implementing the procedural provisions of NEPA (Title 40, 8 
Code of Federal Regulations [CFR] Parts 1500-1508 [40 CFR 1500-1508]). This EA was also prepared in 9 
accordance with 32 CFR 651, Environmental Analysis of Army Actions, and the Army National Guard 10 
(ARNG)’s NEPA Handbook (ARNG 2011). The proposed construction would take place on State of Utah 11 
property within the boundaries of AGCW. 12 

Following 32 CFR 651.5(d)(3) (use of programmatic analyses) this EA references siting and design 13 
criteria from the Programmatic EA (PEA) prepared by the U.S. Marine Corps Forces Reserve 14 
(MARFORRES) (MARFORRES 2011a). The PEA’s siting and design criteria were helpful in 15 
development of the Camp Williams Wind Turbine EA. 16 

ES.2 PURPOSE AND NEED 17 

The purpose of the Proposed Action is to make the AGCW commercial electrical power grid utility 18 
system more efficient with the use of wind power by replacing an aging 225 kW wind turbine with a 2.0 19 
to 2.9 MW wind turbine. The proposed 2.0 to 2.9 MW wind turbine will be located at a separate site 20 
approximately 1,800 feet west of the 225 kW wind turbine (see Figure 2-2). The existing 18-year-old 225 21 
kW wind turbine is an out of date component of the AGCW commercial electrical power grid utility 22 
system, and has been operating infrequently since summer 2018. Maintenance costs of that turbine exceed 23 
the cost savings it generates. The 225 kW wind turbine is no longer manufactured, making it very difficult 24 
to find replacement parts, and requires extensive man power/servicing to keep producing power. A 2.0 to 25 
2.9 MW, and the other existing renewable sources of energy (660 kW wind turbine and 1.1 MW solar 26 
panels) wind turbine will give AGCW the ability to use wind energy more efficiently and help offset its 27 
$775,000 annual power bill for the facility with renewable energy sources. 28 

The Proposed Action is needed to enable the National Guard Bureau (NGB) and UTNG to achieve 29 
specific goals regarding the use of renewable energy while supporting ongoing mission requirements. 30 
These goals have been set by Executive Orders (EOs), legislative acts, and agencies including the U.S. 31 
Environmental Protection Agency (USEPA), the Department of Defense (DoD), and the Army National 32 
Guard (ARNG). These energy goals seek to increase the efficiency of energy production, delivery and 33 
usage, reduce greenhouse gas (GHG) emissions, and expand the use of renewable energy. For AGCW, 34 
wind has been identified as a readily available, economically feasible source for renewable energy 35 
production. Under the Proposed Action, this upgrade will increase onsite wind power producing 36 
capabilities to approximately 2.8 times what it is now. Historical energy demand at AGCW is 9,300 37 
megawatt-hours (MWh) per year. AGCW energy needs cost the UTNG approximately $65,000 per month 38 
or $775,000 per year. Construction of a 2.0 to 2.9 MW wind turbine at AGCW would contribute 39 
approximately 4,740 MWh per year to the AGCW power grid, which will significantly offset current 40 
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power requirements by 63.8%. This level of production would help meet the goals of EO 13834, 1 
Regarding Efficient Federal Operations to meet statutory requirements relating to the consumption of 2 
renewable energy and electricity. 3 

As such, this renewable energy project will further reduce dependency on fossil fuels and increase energy 4 
security and efficiency of AGCW. It will also provide added public relations benefit demonstrating the 5 
governments awareness and effort to use new technologies to produce clean energy and renewable 6 
resources. 7 

ES.3 PROPOSED ACTION AND ALTERNATIVES 8 

ES.3.1 Proposed Action 9 
The Proposed Action is the installation and operation of a 2.0 to 2.9 MW wind turbine at AGCW and 10 
includes construction of the necessary appurtenance structures (base, access roads, underground power 11 
lines). The project site is located in the northern portion of the Cantonment area, a heavily developed area 12 
consisting of logistical support buildings, maintenance buildings, emergency power generation generator, 13 
and heated and cold storage buildings. The site was chosen because of a constant wind source near the top 14 
of a funneling mountain region. This location is not being used as a training site, so it would not affect 15 
training at AGCW. 16 

Through an investigation of energy needs, wind turbine construction requirements, and land availability at 17 
AGCW, a 2.0 to 2.9 MW wind turbine was identified as suited to the energy requirements of the facility. 18 
A 2.0 to 2.9 MW wind turbine can be tied in to the facility’s electrical grid, and when the wind is blowing 19 
with corresponding production of electricity, the wind turbine would help supply the facility’s electrical 20 
loads. 21 

ES.3.2 No Action Alternative 22 
Under the No Action Alternative, UTNG would not pursue the installation of a 2.0 to 2.9 MW wind 23 
turbine at AGCW, Bluffdale, and would continue to rely on the electrical grid for purchase of electricity 24 
needs at this facility. The No Action Alternative is not a viable option because it does not meet the 25 
purpose of and need for the Proposed Action. This alternative is carried forward to provide a comparative 26 
baseline against which to analyze the effects of the Proposed Action. 27 

ES.3.3 Alternatives Considered and Eliminated from Analysis 28 
UTNG evaluated the following four scenarios and subsequently eliminated them as alternatives to the 29 
Proposed Action. The screening criteria applied included: 30 

• Availability of grounds suitable to construct (i.e. previously disturbed) 31 
• Proximity to residences and office buildings 32 
• Site location & design compatible with FAA requirements 33 
• Proximity to existing wind resources 34 
• Project consolidates infrastructure needs 35 
• Generation does not exceed AGCW’s energy needs 36 
• Avoids effects to wetlands / wildlife 37 
• Avoids effects to Migratory Birds, Bald and Golden Eagles 38 
• Avoids effects to cultural resources 39 
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• Minimizes effects from noise, visual, shadow flicker, and safety concerns  1 
• Potential for future growth 2 

ES.3.3.1 Alternative Turbine Locations 3 
The alternative screening criteria require a location where wind energy could be economically developed 4 
with minimal environmental effects to serve the needs of the facility. Alternative project locations were 5 
considered in terms of potential costs and benefits, and a thorough siting analysis was conducted to 6 
identify locations where the Proposed Action would be close to the wind resource of the Jordan Narrows, 7 
compatible with the AGCW mission and with other land uses on and off the installation, afford access to 8 
electrical tie-ins, and require minimal land disturbance. In addition to the Proposed Action, six additional 9 
locations were considered. UTNG determined that use of another location would result in greater impacts. 10 
Therefore, these alternative locations were eliminated from further consideration for the following 11 
reasons: (1) location was not compatible with existing uses at AGCW; (2) soil erosion concerns during 12 
construction at the site; (3) distance to electrical tie-in point is too great; (4) too close to existing power 13 
lines (within 155 feet); (5) insufficient room for wind turbine; (6) potential visual impacts to the AGCW 14 
parade grounds; and (7) significant amount of ground disturbance required. 15 

ES.3.3.2 Installation of Multiple Wind Turbines  16 
The installation and operation of up to four wind turbines ranging in size up to 2.5 MW was considered 17 
for AGCW. Energy produced by multiple 2.5 MW wind turbines should exceed the base’s energy 18 
consumption need, requiring a more complicated metering arrangement through an Interconnect 19 
Agreement with the local utility provider. This arrangement would need to account for periods of 20 
unexpected high winds when the turbines would produce more energy than the local utility could absorb. 21 
At those times, excess power would be lost, or shed, resulting in a condition known as power shedding. In 22 
addition, multiple wind turbines would place a greater strain on the limited available land at AGCW and 23 
could have proportionately greater environmental effects. Therefore, only a single 2.0 to 2.9 MW wind 24 
turbine was considered for AGCW, and this alternative was eliminated from further consideration. 25 

ES.3.3.3 Construction of Other Types of Renewable Energy Facilities 26 
The purpose of the Proposed Action is to facilitate the development of wind as an energy source. The site 27 
considered is one at which the wind resource is readily available and economically feasible for 28 
development as a distributed renewable energy source. Utility-scale renewable energy generation 29 
facilities, such as geothermal and biomass, would generate more energy than AGCW could use. 30 
Therefore, development of other types of renewable energy facilities were eliminated from further 31 
consideration.  32 

ES.3.3.4 Alternative Tower Design 33 
Use of Vertical Axis Wind Turbines (VAWTs) was considered in the initial planning stages of this project 34 
because VAWTs potentially have lower bird and bat collision fatality rates than conventional turbines in 35 
which the rotor spins on a horizontal axis. However, there have been no rigorous scientific studies 36 
comparing collision-fatality rates between the two types of turbines. Furthermore, VAWTs typically 37 
require supporting guy wires, which present an additional collision hazard to birds and bats that would 38 
tend to negate the presumed advantage of the vertical rotor. It was also found that the output levels of 39 
these types of wind turbines are not sufficient to make them economically viable to construct at UTNG 40 
facilities. In addition, the long blades on these turbines have natural resonance frequencies at some 41 
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common frequencies of rotation. Therefore, the turbines have to be controlled to avoid certain rotational 1 
speeds. The VAWTs are also subject to turbulent air at lower altitudes, thus they would be subject to 2 
greater material stresses and may wear out faster than horizontal axis wind turbines. Therefore, VAWTs 3 
are not considered a feasible alternative and have been eliminated from further consideration. 4 

ES.4 ENVIRONMENTAL CONSEQUENCES 5 

Table ES-1 summarizes the consequences of the Proposed Action and the No Action Alternative, both of 6 
which are discussed in Section 4 Environmental Consequences of the EA.  7 

Table ES-1 Comparison of Impacts of Considered Alternatives 

Technical 
Resource Area 

No Action Alternative Preferred Action Alternative 

Land Use No impact on land uses of 
AGCW and its 
neighboring communities. 

Short- to long-term, less-than-significant adverse impacts on 
land use associated with construction and operational 
activities. Furthermore, development of the site would not 
affect adjacent public or private lands or activities and be in 
compliance with its neighboring municipality.  

Air Quality  No change in current 
conditions or operations 
resulting in no impacts. 
Ongoing operations’ 
emissions would continue 
without the air quality 
benefits from replacing the 
existing aging 225 kW 
wind turbine with a 2.0 to 
2.9 MW one.  

Short-term, less-than-significant adverse impacts associated 
with fugitive dust during construction activities. Impacts 
would be managed through BMPs. Long-term, beneficial 
impacts to air quality by increasing renewable wind energy 
and decreasing GHG emissions.  

Noise No new construction 
would result in no new 
noise impacts. Ongoing 
operations’ noise at the 
AGCW would continue 
including from its two 
existing wind turbines. 

Construction activities and wind turbine operations related 
noise would produce short- and long-term, less-than-
significant adverse impacts. During construction, BMPs 
would manage impacts by limiting noise to daylight hours 
during weekdays. Operation-related noise would generally be 
indistinguishable from background noise.  

Geological 
Resources 

No impacts as a result of 
no changes to current 
conditions.  

Short-term, less-than-significant adverse impacts associated 
with potential erosion and sedimentation from construction 
activities. Impacts would be managed through application of 
BMPs and a Stormwater Pollution Prevention Plan 
(SWPPP).  

Water Resources No impact to water 
resources. 

Short-term, less-than-significant adverse impacts to offsite 
surface waters due to soil erosion and consequent 
sedimentation during construction. Impacts would be 
managed with implementation of BMPs and a SWPPP. 

Biological 
Resources 

No impacts would be 
expected and current 
habitat would remain. 

Short- and long-term, less-than-significant adverse impacts on 
wildlife and plant species would be expected during 
construction activities with certain species returning after 
development. BMPs would be implemented to protect state- 
or federal-listed sensitive species, Bald and Golden Eagles, 
birds protected under the Migratory Bird Treaty Act (MBTA), 
bats and other species of conservation concern from the 
Proposed Action.  
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Table ES-1 Comparison of Impacts of Considered Alternatives 

Cultural Resources No impacts as no ground-
disturbing activities would 
occur and no new 
structures would be built.  

No adverse effects. The State Historic Preservation Office 
(SHPO) has concurred with this determination (see Appendix 
A). 

Visual Resources No impacts. Wind turbine 
would not be constructed 
at AGCW resulting in no 
visual change. At a later 
date, the removal of the 
smaller existing wind 
turbine may be a long-term 
less than significant 
beneficial impact.  

Long-term, less than significant adverse impacts as the 
existing landscape of the project area already contains a 
number of tall structures including two existing wind turbines 
(one of which will be removed in the near-future). While the 
proposed wind turbine would have a moderate degree of 
contrast with the existing natural landscape, it would not 
contrast significantly with the existing structures within it. 
The replacement of one old turbine with the new turbine 
would not appreciably impact the existing landscape. 

Socioeconomics 
(Including Human 
Health and Safety) 

No impact attributable to 
No Action Alternative.  

Short-term positive socioeconomic impacts due to creation 
of construction jobs and additional local spending and 
revenue. Long-term beneficial impacts of implementing a 
small-scale wind energy project. In addition, short- and long-
term less than significant impacts on human health and safety 
are anticipated.  

Environmental 
Justice  

No impact attributable to 
No Action Alternative.  

No disproportionate impacts of the Proposed Action on 
low-income populations, disadvantaged groups, 
neighborhoods, or children.  

Infrastructure  No infrastructure impacts. 
Energy use would continue 
without the benefit of 
decreasing non-renewable 
energy demand by 
replacing the existing 
aging 225 kW wind 
turbine with a 2.0 to 2.9 
MW one.  

Beneficial decrease in non-renewable energy demand through 
renewable energy generation. Short- and long-term, less than 
significant adverse impacts on utilities would be addressed 
through implementation of an Interconnect Agreement 
between UTNG and Rocky Mountain Power. This 
coordination with the local utility provider and 
implementation of its requirements for new wind power 
connections to the grid would ensure that adverse impacts do 
not occur. Furthermore, short-term, less-than-significant 
adverse traffic impacts due to road closures and increased 
construction traffic. Impacts would be managed with 
implementation of BMPs. 

Airspace No impact attributable to 
No Action Alternative. 

The Proposed Action is a single turbine that would not impact 
any airport operations, radars, television, radio or cellular 
communications. The FAA and DoD stated that as proposed 
the structure would not be a hazard to air navigation, and 
would have a minimal impact on military operations 
conducted in the area. 

Hazardous and 
Toxic 
Materials/Waste 

No impacts. Existing 
hazardous materials/waste 
management plans would 
continue to be 
implemented at AGCW. 

Short- and long-term, less-than-significant adverse impacts 
could result from the use of hazardous materials during 
construction, operation and maintenance of wind turbine 
activities. Impacts would be managed through ongoing 
regulatory compliance and BMPs. 

ES.4.1 Consequences of the Proposed Action 1 
Less-than-significant adverse impacts would be associated with land use, air quality, noise, geological 2 
resources, water resources, biological resources, cultural resources, visual resources, socioeconomics 3 
(including human health and safety), infrastructure, and hazardous and toxic materials/wastes. Positive 4 
short-term socioeconomic impacts on the local economy from construction-related jobs can be expected. 5 
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There would be beneficial energy use impacts after the proposed wind turbine is constructed. The 1 
Proposed Action expansion of the AGCW facility would present the most-efficient use of government 2 
resources as power independence would be more strongly established for the UTNG. No significant 3 
adverse cumulative impacts to the environment, induced by changes under the Preferred Action, are 4 
anticipated within the region.  5 

ES.4.2 Consequences of the No Action Alternative 6 
Under the No Action Alternative, UTNG would not construct the Proposed Action and would continue 7 
with operations as currently conducted at AGCW. The No Action Alternative does not meet the purpose 8 
and need for the project, which includes reducing dependency on fossil fuels and increasing UTNG 9 
energy security.  10 

ES.5 CONCLUSIONS 11 

This EA describes the comprehensive evaluation of the existing conditions and environmental 12 
consequences of implementing the Proposed Action and the No Action Alternative, as required by NEPA. 13 

Based on the findings of this EA, there would be no significant adverse impact to environmental 14 
resources resulting from the Proposed Action or the No Action Alternative. No mitigation measures 15 
would be necessary to reduce any adverse impacts to below significant thresholds. Implementation of the 16 
Proposed Action is in conformity with applicable Federal, State and local environmental regulatory 17 
requirements. A draft Finding of No Significant Impact has been prepared to accompany this EA, which 18 
concludes preparation of an Environmental Impact Statement is not required for this Proposed Action. 19 

  20 
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Section 1.0: Purpose of and Need for the Proposed Action  1 

1.1 INTRODUCTION 2 

The Utah National Guard (UTNG) has prepared this Environmental Assessment (EA) to address the site-3 
specific impacts from the proposed construction and operations of a 2.0 to 2.9 megawatt (MW) Wind 4 
Turbine at Army Garrison Camp Williams, Bluffdale, Utah (AGCW). This EA summarizes results of 5 
analyses conducted in accordance with the National Environmental Policy Act (NEPA) of 1969, as 6 
amended (42 United States Code [USC] Sections 4321 through 4370), and in accordance with Council on 7 
Environmental Quality (CEQ) regulations implementing the procedural provisions of NEPA (Title 40, 8 
Code of Federal Regulations [CFR] Parts 1500-1508 [40 CFR 1500-1508]). This EA was also prepared in 9 
accordance with 32 CFR 651, Environmental Analysis of Army Actions, and the Army National Guard 10 
(ARNG)’s NEPA Handbook (ARNG 2011). The proposed construction would take place on State of Utah 11 
property within the boundaries of AGCW. 12 

Following 32 CFR 651.5(d)(3) (use of programmatic analyses) this EA references siting and design 13 
criteria from the Programmatic EA (PEA) prepared by the U.S. Marine Corps Forces Reserve 14 
(MARFORRES) (MARFORRES 2011a). The PEA’s siting and design criteria were helpful in 15 
development of the Camp Williams Wind Turbine EA. 16 

1.2 PURPOSE AND NEED  17 

The purpose of the Proposed Action is to make the AGCW commercial electrical power grid utility 18 
system more efficient with the use of wind power by replacing an aging 225 kilowatt (kW) wind turbine 19 
with a 2.0 to 2.9 MW wind turbine. The existing 18-year-old 225 kW wind turbine is an out of date 20 
component of the AGCW commercial electrical power grid utility system, and has been operating 21 
infrequently since summer 2018. Maintenance costs of that turbine exceed the cost savings it generates. 22 
The 225 kW wind turbine is no longer manufactured, making it very difficult to find replacement parts, 23 
and requires extensive man power/servicing to keep producing power. A 2.0 to 2.9 MW wind turbine, and 24 
the other existing renewable sources of energy (660 kW wind turbine and 1.1 MW solar panels) will give 25 
AGCW the ability to use wind energy more efficiently and accounting for 64% of AGCW energy needs. 26 
Therefore the use of these renewable energy sources would significantly help offset its $775,000 annual 27 
power bill for the facility. 28 

The Proposed Action is needed to enable the National Guard Bureau (NGB) and UTNG to achieve 29 
specific goals regarding the use of renewable energy while supporting ongoing mission requirements. 30 
These goals have been set by Executive Orders (EOs), legislative acts, and agencies including the U.S. 31 
Environmental Protection Agency (USEPA), the Department of Defense (DoD), and the Army National 32 
Guard (ARNG). These energy goals seek to increase the efficiency of energy production, delivery and 33 
usage, reduce greenhouse gas (GHG) emissions, and expand the use of renewable energy. For AGCW, 34 
wind has been identified as a readily available, economically feasible source for renewable energy 35 
production. Under the Proposed Action, this upgrade will increase onsite wind power producing 36 
capabilities to approximately 2.8 times what it is now. Historical energy demand at AGCW is 9,300 37 
megawatts-hours (MWh) per year. AGCW energy needs cost the UTNG approximately $65,000 per 38 
month or $775,000 per year. Construction of a 2.0 to 2.9 MW wind turbine at AGCW would contribute 39 
approximately 4,740 MWh per year to the AGCW power grid, which will significantly offset current 40 
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power requirements by 63.8%. This level of production would help meet the goals of EO 13834, 1 
Regarding Efficient Federal Operations to meet statutory requirements relating to the consumption of 2 
renewable energy and electricity. 3 

As such, this renewable energy project will further reduce dependency on fossil fuels and increase energy 4 
security and efficiency of AGCW. It will also provide added public relations benefit demonstrating the 5 
governments awareness and effort to use new technologies to produce clean energy and renewable 6 
resources. 7 

1.3 SCOPE OF THE EA  8 

This EA discloses the potential direct, indirect and cumulative environmental, cultural, physical, and 9 
socioeconomic effects that would result from the Proposed Action. The purpose of this EA is to inform 10 
decision makers and the public of the potential environmental consequences of construction and 11 
operation, as well as to present the rationale used for identifying and evaluating impacts at AGCW. 12 
Design measures to manage the potential for impacts are identified and described where warranted.  13 

Potential impacts associated with the Proposed Action and its operations are evaluated against impacts 14 
associated with alternatives and the No Action alternative of maintaining the current conditions (see 15 
Section 2 for a description of alternatives considered for this Proposed Action). This EA also addresses 16 
the environmental impacts of the Proposed Action in the context of potential cumulative impacts, 17 
temporary and permanent. A cumulative impact, as defined by the CEQ (40 CFR 1508.7), is the “impact 18 
on the environment which results from the incremental impact of the action when added to other past, 19 
present, and reasonably foreseeable future actions regardless of which agency (federal or non-federal) or 20 
person undertakes such actions. Cumulative impacts can result from individually minor, but collectively 21 
significant action taking place over a period of time.” 22 

Resource areas that could be affected by the Proposed Action or alternatives have been selected to allow 23 
for a comprehensive analysis of potential impacts. The UTNG evaluated all Camp Williams resource 24 
areas per 40 CFR Sec. 1501.7(a)(3) and determined that no specific resource areas could be eliminated 25 
from review. The following resource areas are discussed in detail in the EA: 26 

• Land Use • Biological Resources • Infrastructure 
• Air Quality  
• Noise  
• Geological Resources 
• Water Resources 

• Cultural Resources 
• Visual Resources 
• Socioeconomics 
• Environmental Justice 

• Airspace  
• Hazardous and Toxic 

Materials/Wastes 
 

1.4 DECISION-MAKING 27 

As described in 32 CFR Section 651.5, the NEPA process is intended to provide the Army’s planners and 28 
decision-makers with a meaningful review of environmental considerations associated with a given 29 
action. The analysis set forth in this EA allows the decision-makers to carefully balance the protection of 30 
these environmental resources while fulfilling UTNG’s military missions. 31 

Pursuant to 10 USC Section 10501, DoD Directive 5105.77, NGB, dated 30 October 2015, the NGB 32 
serves as the principal advisor on matters involving the ARNG. NGB is responsible for ensuring that 33 
ARNG activities are performed in accordance with applicable policies and regulations. As such, the NGB 34 
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is the lead federal agency responsible for preparation of NEPA-compliant documentation on projects for 1 
which the UTNG is the proponent. In that capacity, the NGB is ultimately responsible for environmental 2 
analyses and documentation; however, the local responsibility for NEPA document preparation falls upon 3 
the UTNG. The ARNG is a Directorate within NGB. The ARNG’s Installation and Environment 4 
Directorate (ARNG I&E) is the division within ARNG that is responsible for environmental matters, 5 
including compliance with NEPA.  6 

1.5 PUBLIC AND AGENCY INVOLVEMENT 7 

1.5.1 Public Participation 8 
Public involvement is an important component of the EA process; it includes both interested members of 9 
the public and other stakeholders. Opportunity for public input will be provided via publication of a 10 
Notice of Availability of the EA in a local newspaper and UTNG webpage. Notification of the FNSI for 11 
the EA will be accomplished by display advertisement published in the Salt Lake Tribune and Deseret 12 
News. 13 

1.5.2 Interagency Consultation and Coordination 14 
Agency scoping is an important component of the EA process and includes consultation with agencies 15 
that regulate or influence activities associated with the construction and operation of the wind turbine at 16 
the proposed project site. UTNG consulted with appropriate federal, state, and, local agencies to seek 17 
input on the Proposed Action. The information collected from the coordination process was used to 18 
evaluate potential impacts and is incorporated into this EA. A list of stakeholders including government 19 
agencies and non-governmental organizations (NGOs) is included in Appendix A along with copies of 20 
correspondences to and from UTNG.  21 

As part of this process, UTNG requested input from federally recognized Native American tribes as 22 
required under the DoD American Indian and Alaska Native Policy Document (DoDI 4710.02, 24 23 
September 2018). This policy states that if it appears that there might be an effect, the appropriate 24 
federally recognized tribes, Alaskan Native villages and corporations and Native Hawaiian organizations, 25 
would be contacted. Correspondence with tribal governments, including certified letters were sent from 26 
UTNG to Native American tribes of Utah on August 2, 2018 and documented in a Memorandum for 27 
Record dated August 27, 2018 included in Appendix A. 28 

1.6 RELATED NEPA, ENVIRONMENTAL, AND OTHER DOCUMENTS AND PROCESSES.  29 

1.6.1 Programmatic Environmental Assessment (2011) 30 
On July 18, 2011, a FNSI was published in the Federal Register for “A Programmatic Environmental 31 
Assessment (PEA) Implementing a Wind Energy Program at Marine Forces Reserve Facilities Located 32 
Across the United States” (MARFORRES 2011a). This PEA was prepared by the Department of the 33 
Navy (DoN) for the MARFORRES in accordance with the NEPA of 1969 (42 United States Code §§ 34 
4321-4370h), as implemented by the CEQ (40 Code of Federal Regulations [CFR] Parts 1500-1508); 35 
DoN NEPA regulations (32 CFR Part 775); and U.S. Marine Corps NEPA directives (Marine Corps 36 
Order P5090.2A, change 2).  37 

The. The PEA included siting and design criteria for wind turbine facilities, and an analysis of the 38 
following resource areas: land use, noise, geological resources, water resources, biological resources, 39 
cultural resources, visual resources, socioeconomics, air quality, utilities, airspace, health and safety, 40 



Environmental Assessment for Proposed Wind Turbine, Camp Williams Utah National Guard 

 

May 2020 

 

Page 4 of 107  

hazardous materials, and transportation. The PEA also included suggested best management practices 1 
(BMPs), and general conservation measures (GCMs) to avoid and/or eliminate potentially significant 2 
environmental impacts and ensure operational compatibility for new wind turbine facilities. The GCMs 3 
are measures that help the proponent find a way to reduce impacts (e.g., consult with USFWS) without 4 
specifically stating what needs to occur. Through application of siting and design criteria, BMPs, and 5 
GCMs, potentially significant impacts would be avoided and/or eliminated.  6 

Given the relevance of the PEA to the Proposed Action in this EA, this EA references the PEA following 7 
32 CFR 651.5(d) (use of programmatic analyses). 8 

1.6.2 Lower Garrison Development Environmental Assessment (2016)  9 
In 2016, NGB and UTNG proposed to implement the Lower Garrison Development to achieve the goal of 10 
handling the installation’s capabilities to meet UTNG’s training needs (UTNG 2016). Proposed work 11 
would include construction of new utility infrastructure and roads for the 19th Special Forces Group 12 
Readiness Center. Projects associated with this action would impact approximately 18 acres of AGCW. A 13 
NEPA evaluation was completed for this action. A project specific EA was prepared to evaluate the 14 
individual and cumulative effects of the Proposed Action and the No Action Alternative with respect to 15 
the following criteria: geographic setting and land use, air quality, noise, geology, soils, topography, 16 
water resources, biological resources, cultural resources, socioeconomic environment, infrastructure, and 17 
hazardous and toxic materials/wastes. Upon conclusion of the NEPA review a draft FNSI was prepared. 18 
As the NEPA Affected Environment for the Lower Garrison Development project overlaps with the 19 
proposed project area for the new wind turbine, this EA was used as reference source for the new EA. 20 

1.7  REGULATORY FRAMEWORK 21 

In addressing environmental considerations, UTNG is guided by relevant statutes, their implementing 22 
regulations, and EOs that establish standards and provide guidance on environmental and natural resource 23 
management and planning procedures. These include, but are not necessarily limited to, the following: 24 

Federal Statutes: 25 

• Archeological and Historical Data Preservation Act of 1974 (16 USC 469) 26 
• Archeological Resources Protection Act of 1979 (16 USC 470) 27 
• American Indian Religious Freedom Act of 1978 (42 USC 1996, as amended) 28 
• Antiquities Act of 1906 (16 USC 431–433) 29 
• Bald and Golden Eagle Protection Act of 1940 (16 USC 668-668c) 30 
• Clean Air Act (42 USC 7401 et seq., as amended) 31 
• Clean Water Act (33 USC 1251 et seq.) 32 
• Endangered Species Act of 1973, as amended by The National Defense 33 
• Energy Policy Act of 2005 (42 USC 15801) 34 
• Energy Independence and Security Act of 2007 35 
• Fish and Wildlife Coordination Act (16 USC 661, et seq.) 36 
• Migratory Bird Treaty Act (16 USC 701, et seq.) 37 
• National Energy Conservation Policy Act (42 USC 251) 21 38 
• National Historic Preservation Act of 1966 (16 USC 470 et seq., as amended) 39 
• Native American Graves Protection and Repatriation Act (43 CFR Part 10)  40 
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• National Environmental Policy Act (42 USC 4321-4370) 1 

Regulations: 2 

• Army Regulation 200-1, Environmental Protection and Enhancement 3 
• CEQ Regulations for Implementing the Procedural Provisions of NEPA (Title 40 CFR, Parts 4 

1500-1508 [40 CFR 1500-1508]) 5 
• Environmental Analysis of Army Actions (32 CFR Part 651) 6 

Executive Orders: 7 

• Executive Order (EO) 11514, Protection and Enhancement of Environmental Quality (amended by 8 
EO 11991) 9 

• EO 11988, Floodplain Management 10 
• EO 11990, Protection of Wetlands 11 
• EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-12 

Income Populations 13 
• EO 12902, Energy Efficiency and Water Conservation at Federal Facilities 14 
• EO 13123, Greening the Government Through Efficient Energy Management 15 
• EO 13186, Responsibilities of Federal Agencies to Protect Migratory Birds 16 
• EO 13423, Strengthening Federal Environmental, Energy, and Transportation Management 17 
• EO 13834, Regarding Efficient Federal Operations   18 
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Section 2.0: Description of the Proposed Action and Alternatives 1 

2.1  INTRODUCTION  2 

The scope of this EA includes analysis of two possible alternatives, summarized as follows: 3 

• Alternative 1: Preferred Action Alternative – Implement the Proposed 2.0 to 2.9 MW Wind 4 
Turbine at AGCW.  5 

• Alternative 2: No Action Alternative – Continue with operations as currently conducted and do 6 
not implement the Proposed Action. This alternative is required by NEPA to provide a 7 
benchmark against which the potential impacts of the Proposed Action can be compared. 8 

Detailed descriptions of the Proposed Action Alternative, the No Action Alternative, as well as 9 
alternatives eliminated from detailed study are provided in this section. 10 

2.2  PROPOSED ACTION  11 

The Proposed Action is the installation and operation of a 2.0 to 2.9 MW wind turbine at AGCW and 12 
includes construction of the necessary appurtenance structures (base, access road, underground power 13 
lines). The project location, design, site preparation, construction, operation & maintenance are described 14 
below. This Proposed Action is proposed to meet the specific purpose and needs set forth in Section 1.2. 15 

2.2.1 Project Location 16 
The proposed location of the wind turbine is near the Salt Lake County/ Utah County boundary that runs 17 
through the cantonment area of AGCW (Figures 2-1 and 2-2). The proposed location is on the Salt Lake 18 
County side. The proposed wind turbine site is located at the north end of the AGCW Cantonment west of 19 
the two existing wind turbines. The site for the proposed wind turbine was chosen by the UTNG Energy 20 
Manager based on a thorough siting analysis under the scope of the National Renewable Energy 21 
Laboratory (NREL). The project site is located in the northern portion of the Cantonment area (Figures 2-22 
3), a heavily developed area consisting of logistical support buildings, maintenance buildings, emergency 23 
power generation generator, and heated and cold storage buildings. To the west, the project site overlooks 24 
the Beef Hollow drainage which flows to the Jordan River. The proposed location is based on information 25 
gathered in a previous wind study titled, “Wind Resource and Economic Assessment for Camp Williams 26 
Site #052507.” The site was chosen because of a constant wind source near the top of a funneling 27 
mountain region. This location is not being used as a training site, so it would not affect training at 28 
AGCW.  29 

The above ground permanent footprint for the proposed project is approximately 0.25 acre. This footprint 30 
includes a reinforced concrete base for the turbine, a gravel access road to connect the turbine to 31 
Transportation Avenue, and a new transformer, smart switch, and fiber pull box (see Figure 2-4). The 32 
concrete base will be built on a 1.19 acre below ground pad made of engineered fill.  33 

The temporary disturbance footprint is approximately 1.7 acres. This includes 1.19 acres of excavation for 34 
pad construction, and use of another approximately 0.51 acres for materials and fill staging, assembly of 35 
the wind turbine, and new underground electrical and communication lines (see Figure 4-12.1). 36 

  37 
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2.2.2 Project Design & Construction BMPs 1 
Through an investigation of energy needs, wind turbine construction requirements, and land availability at 2 
AGCW, a 2.0 to 2.9 MW wind turbine was identified as suited to the energy requirements of the facility. 3 
The UTNG opted to evaluate a range of turbine models that have similar sizes and power ratings (Table 4 
2-1). This decision was made due to the current high demand for and low inventory of wind turbines. To 5 
be competitive and successful in procuring a turbine in the current market, the UTNG implemented 6 
flexibility in planning by evaluating a range of turbine sizes. 7 

A 2.0 to 2.9 MW wind turbine can be tied in to the facility’s electrical grid, and when the wind is blowing 8 
with corresponding production of electricity, the wind turbine would help supply the facility’s electrical 9 
loads. The scale and location of the proposed project are environmentally favorable, minimizing potential 10 
impacts consistent with the siting and design criteria of the 2011 PEA (MARFORRES 2011a). 11 

Five wind turbine models that have power ratings of approximately 2.8 MW are used for the basis of 12 
design and analysis in this EA (Table 2-1). The five models are similar in size, and for the analyses in this 13 
EA the differences between them are generally considered negligible. The Viewshed and Shadow Flicker 14 
Analyses were prepared using the features of the tallest turbine model.  15 

The final design team consisting of CFMO representatives (project manager, energy manager, and 16 
electrical grid manager) and contracted professional engineering firm with expertise in wind turbine 17 
design and construction, will select the final size and manufacture of the wind turbine. Information from 18 
GE and the other manufacturers have been used as the basis for the design.  19 

Table 2-1 Wind Turbine Models 

  
GE 2MW-

127 
Vestas V120-

2.2MW 
Siemens SG 

2.9 127 Suzlon S128 Nordex N117 

Rated Power 2.8 MW 2.2 MW 2.9 MW 2.8 MW 2.4 MW 
Hub Heights 292 ft 262 ft 285 ft 281 ft 299 ft 
Blade Length 204 ft 197 ft 208 ft 207 ft 190 ft 
Swept Area  136,745 ft2  121,740 ft2  140,684 ft2  140,684 ft2  115,335 ft2 
Rotor Diameter 417 ft 394 ft 423 ft 423 ft 383 ft 
Total Height 496 ft 459 ft 494 ft 487 ft 489 ft 
Acoustic Power 100 to 110.5 dBA 
Rotor Speed Range 5.5 to 17.9 rpm 
Blade Tip Speed 161 to 199 mph 
Cut in wind speed 6.7 mph 6.7 mph 6.7 mph 6.7 mph 6.7 mph 
Cut out wind speed 67.1 mph 67.1 mph 60.4 mph 67.1 mph 67.1 mph 

 20 

Regardless of which wind turbine model is selected, the tower would be a maximum of 16-feet in 21 
diameter at the base and narrows towards the top. The tallest proposed turbine model (GE 2MW-127) 22 
would have a hub height of 292-feet and rotor diameter of 417-feet for a combined maximum height (hub 23 
height + ½ rotor diameter) of 496-feet (Figure 2-5). The tower foundation would be an 18-foot diameter 24 
bottom on a 51.5-foot octagon concrete base. By comparison the existing 225 kW wind turbine being 25 
replaced has a hub height of 118.11 feet and a rotor diameter of 97.96 feet for a combined maximum 26 
height of 167.09 feet. The concrete base of the 225kW wind turbine is 8.75-feet by 8.76-feet.  27 
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The minimum (cut-in) and maximum (cut-out) wind speeds at which the turbine generates usable power 1 
are approximately 7 miles per hour (mph) and 67 mph, respectively (Figure 2-6), and the maximum 2 
rotational speed is 17.9 revolutions per minute (rpm) for the proposed turbine. At the upper end, the blade 3 
tip speed is about 200 mph.  4 
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Power generation is a function of the wind speed, air density, and amount of turbulence in the air. Figure 1 
2-6 shows the power curve based on wind speed for a 2.8 MW turbine at high turbulence levels and air 2 
density typical for the turbine elevation. High turbulence was selected as the wind will be disturbed by the 3 
hills north, east and west of the site. Air density is a function of elevation and air temperature. When 4 
temperature goes down, the density goes up and more power is generated. When temperature goes up, the 5 
density goes down and less power is generated. For the proposed wind turbine, a temperature of 60 6 
degrees Fahrenheit and a hub elevation of 5,040 feet above Mean Sea Level (MSL)1 was used to calculate 7 
an air density of about 1.0594 kg/cubic meter. 8 

An approximately 1.19 acre project site will be excavated to remove any unconsolidated materials, then 9 
back filled with engineered fill material and compacted in one foot lifts. The foundation is set at the 10 
bottom of the tower and is a large concrete base. The foundation will provide the structural support for the 11 
turbine. The size of the foundation is based on geotechnical recommendations for soil bearing pressures 12 
and overturn, seismic, slide, and soil conditions. Adjacent to the turbine foundation, a temporary crane 13 
pad and a 110 foot by 200 foot staging/laydown area (approx. 0.51 acres) located east of the 1.19 acre 14 
project site, would be cleared in order to erect the turbine. The total project area would be approximately 15 
1.7 acres. Once the foundation is set and cured, the first tower sections and other large components would 16 
be delivered to the site. The turbine would be erected starting with the lower tower segment followed by 17 
the second then third tower segment. A crane would be used to lift the turbine components into place. 18 
After the tower is installed, the nacelle would be installed on top. The rotor blades would be connected to 19 
the hub on the ground and then raised as a unit and mounted on the nacelle. The tower sections would act 20 
as a large conduit for power and control lines to reach from the nacelle to a new dedicated transformer.  21 

 22 
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A new dedicated transformer, smart switch, and fiber pull box would be placed on a concrete pad (about 1 
15 feet by 15 feet) just west of the new turbine. Power would be routed through the transformer to bring 2 
the voltage to the desired level so that it is compatible with the AGCW’s electrical grid. Underground 3 
conduits will convey this power to the main switch building (Building #1000, see Figure 2-3) where it 4 
will be monitored and used on base. The proposed location for the turbine is close to the main electrical 5 
switch building and new electrical and communication wires will use existing electrical and 6 
communication sleeves to avoid an irrigation pipe as they connect to the main electrical switch building. 7 
Approximately 1,040-feet of new electrical conduit and approximately 1,830-feet of new fiber conduit 8 
would be needed to connect the new turbine to the AGCW’s existing facilities (e.g. the main electrical 9 
switch building). All new electrical conduit and new fiber conduit would be installed by trenching in 10 
areas that have been previously disturbed. Following installation, the crane pad and staging/laydown area 11 
would be used for vehicle parking. During construction, the site will be accessed from the AGCW’s 12 
Transportation Avenue Gate. As part of the final design, an entry point and access roads will need to be 13 
determined to provide the best possible route with the most level grades and turning radii for the delivery 14 
vehicle. Any existing monuments and gates will be removed temporarily to allow entry of the delivery 15 
vehicle. Heavy equipment will be utilized intermittently throughout the construction period. It is expected 16 
that construction would take approximately 4 months (120 days).  17 

2.2.3 Turbine Operations and Maintenance 18 
The proposed 2.0 to 2.9 MW wind turbine is anticipated to have an operational lifetime of 20 years. The 19 
amount of energy generated from the operation of the turbine is determined by the nominal power output 20 
(nameplate capacity) of the turbine and the naturally varying wind conditions at the site. There are limited 21 
obstructions to wind flow at this site. The site lies on the west side of the Jordan Narrows and is 22 
surrounded by flat terrain to the west, however turbulence may arise from hills to the north and possible 23 
future developments in the southern portion of AGCW. The average annual wind speed for the AGCW 24 
project site is approximately 12.1 mph (Wind Study and Addendum (Appendix C). Using validated wind 25 
data and a power curve for a 2.8 MW wind turbine (see Figure 2-6), the estimated wind turbine power 26 
generation is about 5.93 million kWh DC power per year. Using the estimated percentage loss for power 27 
conversion and power transition, the estimated net maximum power generation is about 4.74 million kWh 28 
of AC power each year. This equates to an energy output of 4,740 MWh per year, which is roughly the 29 
amount of electricity that would be used by approximately 500 households per year in this region 30 
(Department of Energy, 2015). 31 

High turbulence was selected as the wind will be disturbed by the hills north of the site and by possible 32 
future development in the lower garrison south of the turbines. The wind turbine would be operated and 33 
maintained according to standard industry procedures and applicable requirements. All workers 34 
associated with turbine maintenance and operation would be properly trained and informed about wind 35 
facility safety. These workers would be the same workers that maintain the existing operating 660 kW 36 
Vestas wind turbine on site. Routine maintenance of the turbine would be necessary to maximize 37 
performance and identify potential problems or maintenance issues. Operations and maintenance of the 38 
turbine would typically consist of two to three people who would visit the site approximately six times 39 
per year. The turbine would be monitored through the use of a supervisory control and data acquisition 40 
system (to be installed) to ensure efficient operations. Any problems would be reported electronically to 41 
operation and maintenance personnel, who would perform both routine maintenance and most major 42 
repairs. Most servicing would be performed up-tower by a maintenance crew who would not need to use a 43 
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crane to remove the turbine from the tower. In addition, all roads, pads, and trenched areas would be 1 
regularly inspected and maintained to minimize erosion. 2 

2.3  ALTERNATIVES CONSIDERED  3 

NEPA and the ARNG NEPA Handbook require the exploration of a reasonable range of alternatives to a 4 
Proposed Action, as well as analysis of a No Action Alternative. The range of alternatives includes 5 
alternative locations for the action as well as alternative means to accomplish the same objectives. The No 6 
Action Alternative is that no construction would be performed and AGCW would continue with 7 
operations as currently conducted and not implement the Proposed Action. 8 

2.3.1 Alternatives Development (Screening Criteria) 9 
The AGCW identified siting and design criteria in the 2011 PEA that would be applied to select and 10 
evaluate alternative sites and designs (including number and size of turbine[s]). The siting and design 11 
criteria could be either exclusionary or evaluative (MARFORRES 2011a). UTNG evaluated alternatives 12 
to the Proposed Action using the screening criteria, which are summarized below: 13 

• Availability of grounds suitable to construct (i.e. previously disturbed) 14 
• Proximity to residences and office buildings 15 
• Site location & design compatible with FAA requirements 16 
• Proximity to existing wind resources 17 
• Project consolidates infrastructure needs 18 
• Generation does not exceed AGCW’s energy needs 19 
• Avoids effects to wetlands / wildlife 20 
• Avoids effects to Migratory Birds, Bald and Golden Eagles 21 
• Avoids effects to cultural resources 22 
• Minimizes effects from noise, visual, shadow flicker, and safety concerns  23 
• Potential for future growth 24 

2.3.2 Evaluated Alternatives 2.3.2.1 Preferred Action Alternative 25 
The Preferred Action Alternative is the Proposed Action as described in Section 2.2. It is to construct and 26 
operate a 2.0 to 2.9 MW wind turbine. 27 

2.3.2.2 No Action Alternative 28 
The No Action Alternative reflects the status quo at AGCW. Under the No Action Alternative, UTNG 29 
would not pursue the installation of a 2.0 to 2.9 MW wind turbine at AGCW, Bluffdale, and would 30 
continue to rely on the electrical grid for purchase of electricity needs at this facility. Analysis of the No 31 
Action Alternative is required under CEQ regulations (40 CFR 1502.14[d]). However, the No Action 32 
Alternative is not a viable option because it does not meet the purpose of and need for the Proposed 33 
Action. This alternative is carried forward to provide a comparative baseline against which to analyze the 34 
effects of the Proposed Action, as required under the CEQ Regulations (40 CFR Part 1502.14). 35 
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2.3.3 Alternatives Eliminated From Further Consideration 1 
The alternatives listed below meet the purpose and need; however, they were eliminated based on the 2 
alternatives screening criteria. 3 

2.3.3.1 Alternative Turbine Locations 4 
The project alternative screening criteria require a location where wind energy could be economically 5 
developed with minimal environmental effects to serve the needs of the facility. Alternative project 6 
locations were considered in terms of potential costs and benefits, and a thorough siting analysis was 7 
conducted to identify locations where the Proposed Action would be close to the wind resource of the 8 
Jordan Narrows, compatible with the AGCW mission and with other land uses on and off the installation, 9 
afford access to electrical tie-ins, and require minimal land disturbance. In addition to the Proposed 10 
Action, six additional locations were considered in detail (Figure 2-7). The reasons for the dismissal of 11 
each alternative location are provided in Table 2-2. 12 

Table 2-2 Reasons for Dismissal of Alternative Locations 

Reason for Dismissal of Alternative Location 
Alternative Location 

A B C D E F G 
• Location was not compatible with existing uses at AGCW. X  X X  X  
• Soil erosion concerns during construction at the site.  X   X X X 
• Distance to electrical tie-in point is too great.       X 
• Too close to existing power lines (within 155 feet).    X X   
• Insufficient room for wind turbine.   X     
• Potential visual impacts to the AGCW parade grounds.      X  
• Significant amount of ground disturbance required.  X     X 

2.3.3.2 Installation of Multiple Wind Turbines 13 
The installation and operation of up to four wind turbines ranging in size up to 2.5 MW was considered 14 
for AGCW. Energy produced by multiple 2.5 MW wind turbines should exceed the base’s energy 15 
consumption need, requiring a more complicated metering arrangement through an Interconnect 16 
Agreement with the local utility provider. This arrangement would need to account for periods of 17 
unexpected high winds when the turbines would produce more energy than the local utility could absorb. 18 
At those times, excess power would be lost, or shed. In addition, multiple wind turbines would place a 19 
greater strain on the limited available land at AGCW and could have proportionately greater 20 
environmental effects. Therefore, only a single 2.0 to 2.9 MW wind turbine was considered for AGCW, 21 
and this alternative was eliminated from further consideration. 22 

2.3.3.3 Construction of Other Types of Renewable Energy Facilities 23 
The purpose of the Proposed Action is to facilitate the development of wind as an energy source. The site 24 
considered is one at which the wind resource is readily available and economically feasible for 25 
development as a renewable energy source. Utility-scale renewable energy generation facilities, such as 26 
geothermal and biomass, would generate more energy than AGCW could use. Therefore, development of 27 
other types of renewable energy facilities were eliminated from further consideration in this EA.  28 

  29 



"! bº
"! bº

"! bº

"! bº

"! bº
"! bº

"! bº

"! bº "! bº

"! bº
G

ED
C

B
A

F

So
urc

e: 
Es

ri, 
Dig

ita
lG

lob
e, 

Ge
oE

ye
, E

art
hs

tar
 G

eo
gra

ph
ics

, C
NE

S/A
irb

us
 D

S,
 U

SD
A,

US
GS

, A
ero

GR
ID

, IG
N,

 an
d t

he
 G

IS
 U

se
r C

om
mu

nit
y

µ

LE
GE

ND
"! bº

Alt
ern

ati
ve

 Si
tes

"! bº
Pr

op
os

ed
 Tu

rbi
ne

"! bº
Ex

ist
ing

 Tu
rbi

ne

Date Printed: 11/1/2019

Fig
ur

e 2
-7 

Al
ter

na
tiv

e T
ur

bin
e 

Lo
ca

tio
ns

 C
on

sid
ere

d

Jo
rd

an
 R

ive
r

0.2
5

Mi
les

Redwood Road



Environmental Assessment for Proposed Wind Turbine, Camp Williams Utah National Guard 

 

May 2020 

 

Page 19 of 107  

2.3.3.4 Alternative Tower Designs (Vertical 1 
Axis Wind Turbine [VAWT]) 2 
A vertical-axis wind turbines VAWT) is a type 3 
of wind turbine where the main rotor shaft is set 4 
transverse to the wind (but not necessarily 5 
vertically) while the main components are located 6 
at the base of the turbine. A typical VAWT is 7 
shown in Figure 2-8. Use of VAWTs was 8 
considered in the initial planning stages of this 9 
project because VAWTs potentially have lower 10 
bird and bat collision fatality rates than 11 
conventional turbines in which the rotor spins on a 12 
horizontal axis. However, there have been no 13 
rigorous scientific studies comparing collision-14 
fatality rates between the two types of turbines. 15 
Furthermore, VAWTs typically require supporting 16 
guy wires, which present an additional collision 17 
hazard to birds and bats that would tend to negate 18 
the presumed advantage of the vertical rotor. It was 19 
also found that the output levels of these types of 20 
wind turbines are not sufficient to make them 21 
economically viable to construct at UTNG 22 
facilities. In addition, the long blades on these 23 
turbines have natural resonance frequencies at 24 
some common frequencies of rotation. Therefore, the turbines have to be controlled to avoid certain 25 
rotational speeds. The VAWTs are also subject to turbulent air at lower altitudes, thus they would be 26 
subject to greater material stresses and may wear out faster than horizontal axis wind turbines. Therefore, 27 
VAWTs are not considered a feasible alternative and have been eliminated from further consideration in 28 
this EA.  29 

Figure 2-8 Vertical Axis Wind Turbine (typical) 
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2.3.4 Alternatives Evaluation Summary 1 
 2 
The screening criteria were applied to each of the alternatives considered. In addition to the discussion 3 
provided above, a relative ranking score between 1 and 5 was assigned to each alternative, with 5 4 
indicating the highest ranking. The highest ranking means the alternative meets most/all of the screening 5 
criterion. A summary of the relative ranking is presented in the Screening Criteria Evaluation in Table 2-6 
3. 7 

Table 2-3 Screening Criteria Evaluation 

Criteria Preferred 
Alternative No Action 

Alternative 
Locations at 

Camp 
Williams 

Multiple 
and/or 

Larger Wind 
Turbine(s) 

Construction 
of Other 

Renewable 
Energy 

Facilities 

Alternative 
Tower 

Designs 

Availability of grounds 
suitable to construct (i.e. 
previously disturbed) 

5 4 3 2 2 5 

Proximity to residences and 
office buildings 2 5 2 1 2 2 

Site Location & design 
compatible with FAA 
requirements 

5 4 4 2 2 3 

Proximity to existing wind 
resources 5 1 5 3 2 5 

Project consolidates 
infrastructure needs 5 1 3 1 1 4 

Generation does not exceed 
AGCW’s energy needs 5 3 5 2 2 2 

Avoids effects to wetlands / 
wildlife 4 5 4 2 4 3 

Avoids effects to Migratory 
Birds, Bald and Golden 
Eagles 

4 5 3 2 5 3 

Avoids effects to cultural 
resources 4 5 3 3 2 4 

Minimizes effects from 
noise, visual, shadow 
flicker, and safety concerns  

4 5 3 3 2 4 

Potential for future growth 5 2 4 2 2 4 

Total Score 48 40 39 23 26 39 

  8 
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The Proposed Action and the No Action Alternative are compared in Table 2-4. 1 

Table 2-4 Comparison of Impacts of Considered Alternatives 

Technical 
Resource Area No Action Alternative Preferred Action Alternative 

Land Use No impact on land uses of 
AGCW and its neighboring 
communities. 

Short- to long-term, less-than-significant adverse 
impacts on land use associated with construction and 
operational activities. Furthermore, development of 
the site would not affect adjacent public or private 
lands or activities and be in compliance with its 
neighboring municipality.  

Air Quality  No change in current 
conditions or operations 
resulting in no impacts. 
Ongoing operations’ emissions 
would continue without the air 
quality benefits from replacing 
the existing aging 225 kW wind 
turbine with a 2.0 to 2.9 MW 
one. 

Short-term, less-than-significant adverse impacts 
associated with fugitive dust during construction 
activities. Impacts would be managed through 
BMPs. Long-term, beneficial impacts to air quality 
by increasing renewable wind energy and decreasing 
GHG emissions. 

Noise No new construction would 
result in no new noise impacts. 
Ongoing operations’ noise at 
the AGCW would continue 
including from its two existing 
wind turbines. 

Construction activities and wind turbine operations 
related noise would produce short- and long-term, 
less-than-significant adverse impacts. During 
construction, BMPs would manage impacts by 
limiting noise to daylight hours during weekdays. 
Operation-related noise would generally be 
indistinguishable from background noise.  

Geological 
Resources 

No impacts as a result of no 
changes to current conditions.  

Short-term, less-than-significant adverse impacts 
associated with potential erosion and sedimentation 
from construction activities. Impacts would be 
managed through application of BMPs and a 
Stormwater Pollution Prevention Plan (SWPPP).  

Water Resources No impact to water resources. Short-term, less-than-significant adverse impacts 
to offsite surface waters due to soil erosion and 
consequent sedimentation during construction. 
Impacts would be managed with implementation of 
BMPs and a SWPPP. 

Biological 
Resources 

No impacts would be expected 
and current habitat would 
remain. 

Short- and long-term, less-than-significant adverse 
impacts on wildlife and plant species would be 
expected during construction activities with certain 
species returning after development. BMPs would 
be implemented to protect state or federal-listed 
sensitive species, Bald and Golden Eagles, birds 
protected under the MBTA, bats and other species of 
conservation concern from the Proposed Action.  

Cultural 
Resources 

No impacts as no ground-
disturbing activities would 
occur and no new structures 
would be built. 

No adverse effects. The State Historic Preservation 
Office (SHPO) has concurred with this 
determination (see Appendix A). 
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Table 2-4 Comparison of Impacts of Considered Alternatives 

Technical 
Resource Area No Action Alternative Preferred Action Alternative 

Visual Resources No impacts. Wind turbine 
would not be constructed at 
AGCW resulting in no visual 
change. At a later date, the 
removal of the smaller existing 
wind turbine may be a long-
term less than significant 
beneficial impact.  

Long-term, less than significant adverse impacts as 
the existing landscape of the project area already 
contains a number of tall structures including two 
existing wind turbines (one of which will be 
removed in the near-future). While the proposed 
wind turbine would have a moderate degree of 
contrast with the existing natural landscape, it would 
not contrast significantly with the existing structures 
within it. The replacement of one old turbine with 
the new turbine would not appreciably impact the 
existing landscape. 

Socioeconomics 
(including 
Human Health 
and Safety) 

No impact attributable to No 
Action Alternative.  

Short-term positive socioeconomic impacts due to 
creation of construction jobs and additional local 
spending and revenue. Long-term beneficial 
impacts of implementing a small-scale wind energy 
project. In addition, short- and long-term less than 
significant socioeconomic impacts on human health 
and safety are anticipated.  

Environmental 
Justice  

No impact attributable to No 
Action Alternative.  

No disproportionate impacts of the Proposed 
Action on low-income populations, disadvantaged 
groups, neighborhoods, or children.  

Infrastructure  No infrastructure impacts. 
Energy use would continue 
without the benefit of 
decreasing non-renewable 
energy demand by replacing 
the existing aging 225 kW wind 
turbine with a 2.0 to 2.9 MW 
one. 

Beneficial decrease in non-renewable energy 
demand through renewable energy generation. 
Short- and long-term, less than significant adverse 
impacts on utilities would be addressed through 
implementation of an Interconnect Agreement 
between UTNG and Rocky Mountain Power. This 
coordination with the local utility provider and 
implementation of its requirements for new wind 
power connections to the grid would ensure that 
adverse impacts do not occur. Furthermore, short-
term, less-than-significant adverse traffic impacts 
due to road closures and increased construction 
traffic. Impacts would be managed with 
implementation of BMPs. 

Airspace No impact attributable to No 
Action Alternative. 

The Proposed Action is a single turbine that would 
not impact any airport operations, radars, television, 
radio or cellular communications. The FAA and 
DoD stated that as proposed the structure would not 
be a hazard to air navigation, and would have a 
minimal impact on military operations conducted in 
the area.   
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Table 2-4 Comparison of Impacts of Considered Alternatives 

Technical 
Resource Area No Action Alternative Preferred Action Alternative 

Hazardous and 
Toxic 
Materials/Waste 

No impacts. Existing hazardous 
materials/waste management 
plans would continue to be 
implemented at AGCW. 

Short- and long-term, less-than-significant adverse 
impacts could result from the use of hazardous 
materials during construction, operation and 
maintenance of wind turbine activities. Impacts 
would be managed through ongoing regulatory 
compliance and BMPs. 

 1 

  2 
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Section 3.0: Affected Environment  1 

This chapter includes the definition of the environmental resources and describes the existing conditions 2 
for each resource that would be potentially affected by the implementation of the Proposed Action. This 3 
chapter focuses on aspects of the following resources potentially subject to impact: land use, air quality, 4 
noise, geological resources, water resources, biological resources, cultural resources, visual resources, 5 
socioeconomics, environmental justice, infrastructure, airspace, and hazardous and toxic materials/wastes.  6 

3.1  LOCATION DESCRIPTION  7 

AGCW is a year-round training site operated by the UTNG. It is the primary training site for the UTNG, 8 
and encompasses just over 24,000 acres, with approximately 23,364 acres of operational area reserved for 9 
training. The training area serves not only as a major training site for Utah National Guard units, but also 10 
for units from the Utah Air National Guard, US Army, US Army Reserve, US Air Force, US Air Force 11 
Reserve, US Marine Corps, US Marine Corps Reserve, US Navy, US Navy Reserve, as well as federal 12 
and local law enforcement agencies. In addition to weapons ranges, battle courses, and many outdoor 13 
training facilities, AGCW has maintenance facilities, troop support capabilities, and extensive classroom 14 
facilities. AGCW is home to a Marine Corps Reserve unit and UTNG’s 604th Regional Training Institute, 15 
which trains ARNG, US Army and US Army Reserve Soldiers, primarily from the western states, 16 
including Hawaii and Guam. 17 

The AGCW facility is located at the south end of the Salt Lake Valley near the cities of Herriman and 18 
Bluffdale to the north, Lehi to the east and Saratoga Springs and Eagle Mountain to the south. The 19 
installation is mountainous and offers varied elevations from 4,494 feet at the Jordan River to 7,255 feet 20 
on Sheep’s Ridge in the Oquirrh Mountains. The facility is primarily semi‐desert with sage steppe 21 
landscape. The vegetation on the installation consists primarily of juniper woodland, Gambel’s oak, and 22 
big sagebrush/grasses. The climate is temperate desert and semi-desert with low precipitation and strong 23 
temperature differences between summer and winter. As a semiarid environmental, precipitation tends to 24 
occur outside of the summer months (UTNG 2009). 25 

The Proposed Action site is located in the northern portion of the Cantonment area, a heavily developed 26 
area consisting of motor pools, office and storage facilities. The closest billeting buildings (Building 27 
4100) areas are not very close to the proposed site. The site is on a bluff overlooking the northern-most 28 
storage facilities within the Cantonment area. It is located within Salt Lake County, adjacent to Bluffdale 29 
City. The nearest road to the site is Transportation Avenue which connects the base’s truck gate to 30 
Redwood Road (State Route 68). The Proposed Action site was historically an open field. During the 31 
1980s it was used occasionally as tactical vehicle parking. In the 1990s the area north and east of the 32 
proposed site was developed with cold storage buildings and one small armory building and the site was 33 
impacted by heavy equipment during the construction of those buildings. In the early 2000s the proposed 34 
site was used to stockpile construction demolition debris, primarily concrete rubble, from demolition 35 
projects on garrison. In 2015 the Welby Canal was enclosed in a pipe and covered. In 2016-17 36 
construction debris at the site was transported offsite. The site is currently undeveloped.  37 
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3.2  LAND USE  1 

3.2.1 Definition of Resource 2 
The attributes of land use considered in this analysis include general land use patterns, land ownership, 3 
special use areas, local ordinances, regulating activities, type and intensity of development on non-DoD 4 
land adjacent to AGCW and land management plans, such as the Camp Williams Joint Land Use Study 5 
(JLUS) (UTNG 2012), and the Point of Mountain Development Commission Phase I Report May 2017, 6 
that guide the region’s growth (PMDC 2017). General land use patterns that characterize the types of uses 7 
within a particular area can include urban, agricultural, residential, commercial, industrial, military, 8 
scenic, natural, or recreational. Land ownership is a categorization of land according to type of owner. 9 
The major land ownership categories include private, federal, and state. Land management plans include 10 
those documents prepared by agencies to establish appropriate goals for future use and development. As 11 
part of this process, sensitive land use areas are often identified by agencies as being worthy of more 12 
rigorous or protective management. In an urban or suburban context, land use goals and controls are 13 
defined in General, Master, or Comprehensive Plans and are implemented through zoning or local 14 
ordinances. The Camp Williams JLUS involved Bluffdale City, Cedar Fort Town, Eagle Mountain City, 15 
Herriman City, Lehi City, Salt Lake County, Saratoga Springs City, and Utah County (UTNG 2012). 16 

3.2.2 Existing Conditions 17 
Land use on AGCW is focused on military land uses that are primarily of a training nature, with a variety 18 
of different training activities occurring. Non-military uses of the AGCW Training area include federal 19 
and local enforcement training. Church, school and civic groups also use areas of the cantonment area for 20 
events and symposiums. Support facilities in the cantonment area include administration buildings, mess 21 
halls, barracks, classrooms, warehouses, workshops, and maintenance facilities. 22 

The proposed project site is located in the northwestern portion of the cantonment area, and the Region of 23 
Influence (ROI) considered for land use consists of the areas inside of and immediately adjacent to the 24 
Proposed Action site. There are several cantonment structures in the ROI to the north and east of the 25 
location. Supply buildings 1700 and 1710 are the two closest structures to the proposed project site, 26 
located approximately 90 feet to the north and 150 feet to the northeast. The nearest regularly occupied 27 
structures are: Building 1830 (Armory), Building 1000 (Logistics), Building 1150 (Central Issuing 28 
Facility), and Building 1190 (Director of Public Works), located approximately 460 feet, 780 feet, 740 29 
feet, and, 780 feet, respectively, from the base of the proposed turbine.  30 

The nearest cantonment boundary is approximately 200 feet to the west, and the nearest installation 31 
boundary is approximately 760 feet to the north. The nearest section of the Jordan River Parkway Trail is 32 
approximately 945 feet to the northeast of the proposed project. The Utah Veterans Cemetery is located 33 
approximately 860 feet to the west northwest across the Beef Hollow drainage. 34 

The nearest housing area is the cantonment’s barracks, approximately 1,170 feet to the southeast. The 35 
nearest off-site residence is located approximately 1,550 feet to the northeast. Two previously constructed 36 
wind turbines, both of which are smaller than the proposed turbine and are owned and operated by 37 
UTNG, are located approximately 1,900 feet to the east.  38 

According to the City of Bluffdale’s Zoning Map, the portion of the cantonment the proposed project is 39 
located is zoned A-5 Agricultural (Figure 3.2-1). This zoning district is established to provide areas 40 
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within the city where agricultural pursuits can be encouraged and supported. Wind Energy projects are 1 
discussed in the City’s Code (Title 9 Buildings and Construction, Chapter 2 Wind Energy Conversion 2 
Systems) where it states that a wind turbine the sized proposed by the UTNG may be allowed in the A-5 3 
district as a conditional use. However, in regards to local planning and zoning requirements, AGCW is 4 
not required to comply with local ordinances for adjacent non-federal property. Therefore, while conflicts 5 
with height, setback requirements, and land use were considered during project siting and design, no local 6 
approval is to be sought from the City of Bluffdale. 7 

8 
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3.3  AIR QUALITY 1 

3.3.1 Definition of Resource 2 
Under the authority of the CAA, the USEPA has established nationwide air quality standards to protect 3 
public health and welfare, with an adequate margin of safety. Air quality is defined by ambient air 4 
concentrations of specific pollutants determined by the USEPA to be of concern with respect to the health 5 
and welfare of the general public. Seven major pollutants of concern, called “criteria pollutants,” are 6 
carbon monoxide (CO), sulfur dioxide (SO2), nitrogen dioxide (NO2), ozone (O3), suspended particulate 7 
matter less than or equal to 10 microns in diameter (PM10), fine particulate matter less than or equal to 2.5 8 
microns in diameter (PM2.5), and lead (Pb). SO2 and NO2 are commonly referred to and reported as oxides 9 
of sulfur (SOx) and oxides of nitrogen (NOx), respectively. Volatile organic compounds (VOCs) and NOx 10 
do not have established ambient standards but are important as precursors to O3. The USEPA has 11 
established National Ambient Air Quality Standards (NAAQS) for these pollutants. Section 176(c) of the 12 
1990 CAA Amendments contains the General Conformity Rule (40 CFR §§ 51.850-860 and 40 CFR §§ 13 
93.150-160). The General Conformity Rule (updated March 24, 2010) requires any federal agency 14 
responsible for an action in a nonattainment or maintenance area to determine that the action conforms to 15 
the applicable SIP. Actions would conform to a SIP if their annual direct and indirect emissions remain 16 
less than the applicable de minimis thresholds. Formal conformity determinations are required for any 17 
actions that exceed these thresholds. Emissions of attainment pollutants are exempt from conformity 18 
analyses. 19 

Green House Gases (GHGs) are gases that trap heat in the atmosphere. The most common GHGs emitted 20 
from natural processes and human activities include carbon dioxide (CO2), methane (CH4), and nitrous 21 
oxide (N2O). Each GHG is assigned a global warming potential (GWP). Total GHG emissions from a 22 
source are often reported as a CO2 equivalent (CO2e). The CO2e is calculated by multiplying the emission 23 
of each GHG by its GWP and adding the results together to produce a single, combined emission rate 24 
representing all GHGs. 25 

In the CAA Amendments of 1977, Congress specified the initial classification of lands for Prevention of 26 
Significant Deterioration (PSD) purposes. Certain lands, where existing air quality is “good” and is 27 
deemed to be of national importance, were designated as Class I and may not be reclassified. These 28 
mandatory Class I areas include all international parks, national memorial parks larger than 5,000 acres, 29 
and national parks larger than 6,000 acres that were in existence when the Amendments were passed. All 30 
other areas to which the PSD provisions apply were classified as Class II. These areas are granted special 31 
air quality protections under Section 162(a) of the federal CAA. 40 CFR 51.307 requires the operator of 32 
any new major stationary source or major modification located within 100 kilometers of a Class I area to 33 
contact the federal land managers for that area.  34 

3.3.2 Existing Conditions 35 
Utah’s air quality is regulated by the Utah Department of Air Quality (UDAQ), as well as USEPA Region 36 
8. UDAQ maintains various air monitoring stations throughout the state to measure the concentrations of 37 
pollutants and determine areas in which the NAAQS values are being exceeded. AGCW is located within 38 
Salt Lake and Utah counties, and is part of Air Quality Control Region (AQCR) 52 – Wasatch Front 39 
Intrastate. According to the UDAQ 2017 annual report2, Salt Lake and Utah Counties are in 40 

 
2 https://documents.deq.utah.gov/air-quality/annual-reports/DAQ-2018-001005.pdf 
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nonattainment of the 2012 24-Hour PM10 and PM2.5 health standards, while Salt Lake County alone is in 1 
nonattainment of SO2 NAAQS (UDAQ, 2017). The counties attain the NAAQS for all other criteria 2 
pollutants. Therefore, project emissions of PM10, PM2.5, and SO2 are analyzed for conformity rule 3 
applicability. The annual de minimis levels are listed in Table 3.3-1. Federal actions may be exempt from 4 
conformity determinations if they do not exceed designated de minimis levels (40 CFR Part 1, Section 5 
51.853[b]). The project area is not located in a Class I area, nor is one located with 100 kilometers of the 6 
project area. 7 

Table 3.3-1. Conformity De minimis Levels for Criteria Pollutants in the Project Area 

Criteria Pollutant Conformity de minimis Level (tons/year) 

Particulate Matter Less Than or Equal to 
10microns in Diameter (PM10) 100 

Particulate Matter Less Than or Equal to 2.5 
microns in Diameter (PM2.5) 100 

Sulfur Dioxide (SO2) 100 

 8 
Existing stationary emission point sources at AGCW include 18 natural gas boilers, 16 diesel-operated 9 
emergency generators, 11 cold cleaner degreasers, one gasoline aboveground storage tank, and seven 10 
diesel storage tanks. Stationary emission area sources include general construction activities and sand and 11 
gravel operations. Additional miscellaneous emissions may result from paved and unpaved roads, and 12 
surface coating.  13 

The combined estimated emissions from existing sources are relatively small; therefore, AGCW applied 14 
for and was issued a small source exemption (SSE) registration by UDAQ (DAQE-EN2720002-05) in 15 
2002. In 2016 the natural gas boilers were upgraded in Building 9000 and several new diesel-powered 16 
emergency generators were installed. As a result, a new emissions inventory was conducted of all sources 17 
at Camp Williams and a request for SSE was submitted to the UDAQ for determination. On September 9, 18 
2016 the UDAQ determined that the SSE applied to Camp Williams based on the new emissions 19 
inventory (DAQE-EN127200004-16).  20 

3.4  NOISE 21 

3.4.1 Definition of Resource 22 
Noise is generally defined as any sound that interferes with communication, is intense enough to damage 23 
hearing, or is otherwise annoying (Federal Interagency Committee on Noise [FICON] 1992). Noise can 24 
be intermittent or continuous, steady or impulsive, as well as stationary or transient. Stationary noise 25 
sources are typically associated with specific land uses (e.g., schools, wind turbines or industrial 26 
facilities). Transient noise sources move through the environment, either along relatively established 27 
paths (e.g. highways, railroads, and aircraft flight tracks around airports) or randomly.  28 

The physical characteristics of sound include intensity, frequency, and duration. The decibel (dB) is the 29 
unit of measure for the intensity of sound. Sound intensity varies widely (from a soft whisper to a jet 30 
engine) and is measured on a “logarithmic” scale to accommodate this wide range; thus, a 1 dB increase 31 
represents a ten-fold increase in noise. Under most conditions, a change of 5 dB is required for humans to 32 
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perceive a change in the noise environment (USEPA 1974). 1 

The frequency of sound is measured in cycles per second, or hertz (Hz). This measurement reflects the 2 
number of times per second the air vibrates from the acoustic energy. Low-frequency sounds are heard as 3 
rumbles or roars, and high-frequency sounds are heard as screeches. Sound measurement is further 4 
refined through the use of “A-weighting.” The normal human ear can detect sounds that range in 5 
frequency from about 20 Hz to 15,000 Hz. However, all sounds throughout this range are not heard 6 
equally well. The human ear is most sensitive to frequencies in the 1,000 to 4,000 Hz range; sounds 7 
measured in these frequencies are termed “A-weighted” and are shown in terms of A-weighted decibels 8 
(dBA). Human hearing ranges from approximately 20 dBA (the threshold of hearing) to 120 dBA (the 9 
threshold of pain). 10 

The sound exposure level (SEL) is a measure of the physical energy associated with a noise event, 11 
incorporating both the intensity and duration of the event. It is important to note that SEL does not 12 
directly represent the sound level heard at any given time, but rather provides a measure of the total 13 
exposure of the entire event. Its value represents all of the acoustic energy associated with the event as 14 
though it was present for one second. The SEL value is important because it is the value used to calculate 15 
other time-averaged noise metrics. 16 

The day-night average sound level (Ldn) is the energy-averaged sound level of all SEL values within a 24-17 
hour period, with a 10 dBA penalty assigned to noise events occurring between 10 p.m. and 7 a.m. to 18 
compensate for the annoyance associated with the occurrence of nighttime noise events. The Ldn is the 19 
preferred noise metric of the U.S. Department of Housing and Urban Development, FAA, USEPA, and 20 
the DoD. 21 

Most people are exposed to sound levels of 50-55 dBA (Ldn) or higher on a daily basis. Studies conducted 22 
to determine noise impacts on various human activities have revealed that sound levels below 65 dBA 23 
(Ldn) do not annoy approximately 87% of the population (FICON 1992). Figure 3.4-1 shows guidelines 24 
established by FICON commonly used to determine acceptable levels of noise exposure for various types 25 
of land uses. Public annoyance is the most common impact associated with exposure to elevated noise 26 
levels. When subjected to a Ldn of 65 dBA, approximately 12% of persons so exposed will be “highly 27 
annoyed” by the noise. At levels below 55 dBA, the percentage of annoyance is correspondingly lower 28 
(less than 3%). The percentage of people annoyed by noise never drops to zero (some people are always 29 
annoyed), but at levels below 55 dBA it is reduced enough to be essentially negligible. 30 

Sensitive receptors associated with noise are generally people who occupy an area that can be 31 
substantially affected by noise. Examples of these types of areas include residential areas, schools, parks, 32 
libraries, and hospitals. Sensitive wildlife and their habitat can also be considered sensitive noise 33 
receptors. 34 
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 1 

Figure 3.4-1 Ldn-Based Noise Levels Acceptable for Various Types of Land Use  2 
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3.4.2 Existing Conditions 1 
The AGCW cantonment is located near the center of the highly developed corridor following Interstate I-2 
15 running from Spanish Fork, located 25 miles to the southeast, to Salt Lake City, located 20 miles to the 3 
north. Existing sources of noise that would affect the project site include the motor pool and vehicle 4 
maintenance shop (Building 2200) located approximately 1,000 feet southeast of the location, the two 5 
previously constructed wind turbines located approximately 1,900 feet to the east, the Utah Transit 6 
Authority’s Frontrunner South light rail line approximately 1,650 feet to the northeast, and Redwood 7 
Road (State Route 68) located approximately 1,350 feet to the west. Additionally, the closest training 8 
range at AGCW is located approximately one-half mile to the west. 9 

The nearest sensitive receptors include Buildings 1830 (Armory) located approximately 460 feet to the 10 
east, and the cantonment’s barracks, approximately 1,170 feet to the southeast. The nearest off-site 11 
residence is located approximately 1,550 feet to the northeast. The maximum normally acceptable Ldn for 12 
the office buildings is 65 to 75 dBA while the maximum normally acceptable Ldn for the nearest residence 13 
(i.e., the barracks) is 65 dBA. Information developed for a 2.0 to 2.9 MW wind turbine in the Sound 14 
Study (Appendix G) and provided in Table 3.4-1 below shows sound levels at increasing distances from a 15 
turbine similar to that being proposed. At 460 feet, the sound level is estimated to be approximately 58 16 
dBA and at 1,170 feet would be approximately 43 dBA. 17 

Table 3.4-1. Representative Wind Turbine Noise Levels 

Distance from Turbine 
(feet) 

Decibel Level 
(dBA) 

82 93 
164 78 
246 67 
328 60 
656 49 
984 44 
1312 43 
1640 41 

Source: GE Global Research, National Institute of deafness and Other Communication Disorders 18 
(NIDCD part of NIH), 2014. 19 

3.5  GEOLOGICAL RESOURCES 20 

3.5.1 Definition of Resource 21 
Geological resources are defined as the topography, geology, and geological hazards of a given area. 22 
Topography is typically described with respect to the elevation, slope, aspect, and surface features found 23 
within a given area. Long-term geological, seismic, erosional, and depositional processes typically 24 
influence the topographic relief of an area. The geology of an area includes bedrock materials, mineral 25 
deposits, soils, paleontological resources, and unique geological features. The principal geologic hazards 26 
influencing the stability of structures are soil stability and seismic properties. 27 



Environmental Assessment for Proposed Wind Turbine, Camp Williams Utah National Guard 

 

May 2020 

 

Page 33 of 107  

3.5.2 Existing Conditions 1 
Topography 2 

AGCW is located within two physiographic provinces, the Basin and Range to the west and the Middle 3 
Rocky Mountains province in the east. The Basin and Range province is characterized by steep, narrow, 4 
north-trending mountain ranges separated by wide, flat, sediment-filled valleys. The Middle Rocky 5 
Mountains province is characterized by high mountains carved by streams and glaciers. The most-rugged 6 
terrain at AGCW occurs in the eastern portion of the installation. The highest elevation is Sheps Ridge in 7 
the west portion of the installation located within the Oquirrh Mountains, at an approximate elevation of 8 
7,255 feet above mean sea level. Across the cantonment, elevations range from about 4,600 to 4,750 feet 9 
above mean sea level. 10 

Regional Geology 11 

AGCW is in the western Traverse Mountains along the eastern margin of the Great Basin within the Uinta 12 
Extension and Wasatch Front Valleys geographical units. The Traverse Mountains are composed of a 13 
small east-west-trending range that spans between the Oquirrh Mountains in the west and the Wasatch 14 
Range in the east (Figure 3.5-1). The Traverse Range separates Utah Valley to the south from Salt Lake 15 
Valley to the north, and is bisected by the Jordan River, which flows north from Utah Lake to the Great 16 
Salt Lake. Maximum elevations reach approximately 6,700 feet, with lower elevations at about 4,500 feet 17 
along the Jordan River. Sediments along the slopes of the Proposed Action site consist of colluvial and 18 
extinct lake deposits of sandy loam with poorly sorted gravels. 19 

Soils 20 

The soils across AGCW are well drained or somewhat excessively drained, with textures ranging from 21 
silty clay to sandy loam. Most soils are silt loam and clay loam, with a large surface rock fragment 22 
content of gravel, cobble, or stone and are slightly to very strongly calcareous (UTNG 2009). The primary 23 
soil present near the Proposed Action site is Bingham gravely loam (1 to 3 percent slope). No hydric soils 24 
are mapped near the Proposed Action site. The U.S. Department of Agriculture Natural Resources 25 
Conservation Service Custom Soil Report for the Proposed Project site is included in Appendix E. 26 

Geologic erosion occurs slowly everywhere under natural conditions, but when an area becomes 27 
disrupted, the rate of erosion can increase to unacceptable levels. Most of AGCW has been classified as 28 
non-sensitive to soil erosion under natural conditions. This evaluation should be considered a qualitative 29 
assessment (UTNG, 2007). 30 

Faults, Earthquakes and Ground Shaking 31 

While no fault lines are present within the Proposed Action site, two fault zones, with numerous 32 
associated faults, occur within close proximity to AGCW, including the West Valley Fault Zone and the 33 
Wasatch Fault Zone. The West Valley Fault Zone is located approximately 5 miles to the north of AGCW 34 
and measures 16 kilometers in length. The Wasatch Fault Zone is located approximately 6 miles to the 35 
northeast of AGCW and measures 350 kilometers in length (UGS 2013). 36 

  37 
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Earthquake probability and seismic hazard maps produced by the United States Geological Survey 1 
(USGS) and the Utah Geological Survey (UGS) are based on current information about the rate at which 2 
earthquakes occur in different areas and on how far strong shaking extends from the quake source. The 3 
probability of a magnitude 5.5 earthquake within 50 kilometers of AGCW in the next 50 years ranges 4 
from 25 to 30 percent. Shaking is expressed as a percentage of the force of gravity (percent g) and is 5 
proportional to the hazard faced by a particular type of building. The 2005 Utah Seismic Safety 6 
Commission Map shows that the AGCW has a 2 percent chance of exceeding 0.4 to 0.5 percent g in 50 7 
years (UGS 2013), and the 2008 United States National Seismic Hazards Map shows consistent ratings 8 
(USGS 2008). On March 18, 2020, a 5.7 magnitude earthquake occurred 6km NNE of Magna, Utah. The 9 
epicenter of that earthquake was 37 km NNW from AGCW. It was felt at AGCW as a 4 to 4.5 magnitude 10 
earthquake (USGS-UoU, 2020). There was no damage to AGCW or the existing two wind turbine from 11 
the earthquake or its aftershocks.  12 

Rockslides and Landslides 13 

Many rockslides and landslides are associated with rising groundwater levels due to rainfall, snowmelt, 14 
and landscape irrigation. Therefore, landslides in Utah typically occur during the months of March, April, 15 
and May, although debris flows associated with intense thunderstorm rainfall are common in July. Areas 16 
in Utah that are prone to rockslides and landslides are steep slopes in weak geologic materials, at the 17 
mouths of drainages, slopes below leaking canals or ponds, and below outcrops of fractured rock. 18 

UGS has created a landslide susceptibility map, which shows AGCW to be located in a region of 19 
moderate landslide susceptibility. The closest landslides mapped by UGS in the vicinity of the Proposed 20 
Action site are across the Jordan Narrows, on the eastern side of the valley in the Traverse Mountains. 21 

Liquefaction 22 

The valleys of the Wasatch Front are especially vulnerable to liquefaction because of susceptible soils, 23 
shallow groundwater, and relatively high probability of moderate to large earthquakes. The following two 24 
conditions must exist for liquefaction to occur: (1) the soil must be susceptible to liquefaction (loose, 25 
water-saturated, sandy soil, typically between 0 and 30 feet below the ground surface) and (2) ground 26 
shaking must be strong enough to cause susceptible soils to liquefy. The most-susceptible soils are 27 
generally along rivers, streams, and lake shorelines, as well as in some ancient river and lake deposits. 28 
The liquefaction potential of the Proposed Action site ranges from low to moderate (UGS 2013). 29 

3.6  WATER RESOURCES  30 

3.6.1 Definition of Resource 31 
Water resources are defined as sources of water available for use by humans, flora, or fauna, including 32 
surface water, groundwater, wetlands, and floodplains. Surface water resources, including but not limited 33 
to stormwater, lakes, streams, rivers, and wetlands, are important for economic, ecological, recreational, 34 
and human health reasons. Groundwater is classified as any source of water beneath the ground surface 35 
and may be used for potable water, agricultural irrigation, and industrial applications. Wetlands are 36 
habitats that are subject to permanent or periodic inundation or prolonged soil saturation, and include 37 
marshes and swamps. Areas described and mapped as wetland communities may also contain small 38 
streams or shallow ponds, or pond or lake edges. Water quality describes the chemical and physical 39 
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composition of water as affected by natural conditions and human activities. Floodplains are relatively 1 
flat areas adjacent to rivers, streams, watercourses, bays, or other bodies of water subject to inundations 2 
during flood events. 3 

3.6.2 Existing Conditions 4 
Surface Water 5 

The largest regional body of surface water in relation to the Proposed Action site is the Jordan River. It is 6 
a perennial waterway that conveys water from Utah Lake in Utah County north into Salt Lake County, 7 
and discharges to the Great Salt Lake. The closest portion of the Jordan River to the Proposed Action site 8 
is approximately 1,350 feet northeast. The Jordan River is classified as impaired for water temperature 9 
and total dissolved solids. The sources of impairment are listed as industrial and municipal point source 10 
discharge, natural sources, and urban runoff/storm sewers (UTNG 2016). 11 

The nearest surface water features to the proposed project site are the Welby Jacob Canal and the Beef 12 
Hollow drainage. The canal is immediately south of the proposed turbine site and is enclosed in a 72-inch 13 
reinforced concrete pipe flowing from east to west. The Beef Hollow drainage is a tributary to the Jordan 14 
River located northwest of the Cantonment and approximately 240 feet west northwest of the proposed 15 
project site. The proposed project footprint contains no wetlands and is not located within a 100-year 16 
floodplain. 17 

Construction activities (which include soil disturbing activities such as clearing, grading, excavating, 18 
stockpiling, etc.) that disturb one or more acres, or smaller sites that are part of a larger common plan of 19 
development or sale, are regulated under the Utah Pollution Discharge Elimination System (UPDES) 20 
General Construction Stormwater Permit. 21 

Groundwater 22 

The Proposed Action site is located within the Tickville Spring groundwater basin. Two groundwater 23 
aquifers are thought to lie beneath AGCW. They are known to include a shallow, semiconfined aquifer 24 
and a deep, semi-confined aquifer. To date, neither the shallow or deep groundwater aquifer beneath 25 
AGCW has been formally classified under Utah Administrative Code R317-6, Groundwater Quality 26 
Protection. The groundwater flow direction of the shallow aquifer would be expected to be from west to 27 
east toward the Jordan River. The deep aquifer is approximately 550 to 1,000 feet below ground surface 28 
at AGCW and is not presently used as a drinking water source (UTNG 2016).  29 

AGCW Water Supply Well #1 is screened at two intervals—305 to 325 feet and 415 to 445 feet. 30 
Reportedly the static water level within the well is approximately 176 feet below grade (UTNG 2016).  31 

Wetlands and Waters of the United States 32 

The USFWS National Wetlands Inventory does not include any features on the Proposed Action site. The 33 
nearest mapped wetlands are in the Beef Hollow drainage located approximately 1650 feet southwest of 34 
the Proposed Action site. These wetlands are comprised of emergent dense vegetation so no waterfowl are 35 
found at that location. A small pond located further west in the Beef Hollow drainage and about 2,300 36 
feet southwest of the Proposed Action site is monitored regularly. A pair of mallard ducks have been 37 
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observed in this pond occasionally, but no nests have been observed. The entire area of the Beef Hollow 1 
wetlands (small pond and emergent wetlands) are about 1.18 acres.  2 

Floodplains 3 

The Federal Emergency Management Agency (FEMA) Flood Hazard Zones was reviewed to evaluate the 4 
potential presence of floodplains on the Proposed Action site. No floodplains are mapped on the Proposed 5 
Action site. 6 

3.7 BIOLOGICAL RESOURCES 7 

3.7.1 Definition of Resource 8 
Biological resources include native and naturalized plants and animals and the habitats in which they 9 
occur. The resources of primary concern with respect to small-scale wind energy projects include (1) 10 
protected habitats and the species they support; (2) ESA-listed, proposed, or candidate species; (3) bald 11 
and golden eagles; (4) migratory birds and bats; and (5) other species of conservation concern recognized 12 
at the state or federal level. Plants and animals are referred to by common names in this section; the 13 
corresponding scientific names can be found in the Integrated Taxonomic Information System 14 
(www.itis.gov). 15 

3.7.2 Existing Conditions 16 
The Proposed Action site is in the developed cantonment area and lacks vegetation or wildlife habitat 17 
(see site photos in Figures 3.7-1 and 3.7.2). Neighboring areas include the wooded riparian corridor of 18 
Beef Hollow to the west and the sagebrush-grassland habitat on the slopes to the northeast and east which 19 
descends to the Jordan River and its associated wooded riparian corridor. Common wildlife associated 20 
with development may occur in the area and species associated with the sagebrush-grassland and riparian 21 
habitats to the east may transit the vicinity of the proposed project site. 22 

A USFWS Official Species List produced on April 23, 2020, shows a total of four threatened, 23 
endangered, or candidate species in the project area: the Canada Lynx (Threatened), Yellow-billed 24 
Cuckoo (Threatened), June Sucker (Endangered), and Ute Ladies'-tresses (Threatened) (Appendix F). The 25 
species list did not identify any critical habitats within the project area. A survey of the project area was 26 
completed in June 2018 to determine the presence or absence of the aforementioned species or its habitat. 27 
None were observed, therefore the proposed project site has the determination of “no effect”.  28 

An important and active migratory bird flyway exists between Utah Lake and the Great Salt Lake. 29 
However, mortality surveys conducted by Camp Williams natural resource personnel near the two 30 
existing wind turbines for a period of 8 to 10 years, revealed a very low mortality rate (3 to 4 birds). 31 
These surveys occur every other week. Protocol entails an observer walking 10 meter transects spaced out 32 
within an 80 meter radius around each existing wind turbine (UTNG 2018 p.8). In addition, the primary 33 
flyway has been observed to be west of Redwood Road. AGCW identifies in its INRMP sightings of 18 34 
species of waterfowl, shorebirds, and wading birds; 12 species of hawks and owls; three bat species; and 35 
the presence of raptor nests, including golden eagles on the installation (UTNG 2009). There is potential 36 
for ground-nesting migratory birds to be present within the project study area. For example, killdeer nest 37 
on the ground in disturbed gravel areas (UTNG 2018). All migratory birds and their nests are protected 38 
under the MBTA (16 USC 703). 39 

http://www.itis.gov/
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Golden eagles (Aquila chrysaetos) and their nests are protected under the Bald and Golden Eagle 1 
Protection Act (BGEPA; 16 USC 668), the MBTA (16 USC 703), and Army policy (NGB-ARE 5 Sep 08; 2 
DAIM-ISE 19 Aug 08). AGCW has six known nesting sites that have been monitored by the Utah 3 
Division of Wildlife Resources (UDWR) and UTNG’s Environmental Resources Management (ERM) 4 
since 1996. Figure 3.7-3 identifies where the nests are located and their current status. Existing nests on 5 
AGCW are monitored yearly before and during eagle nesting season for a minimum of two weeks starting 6 
mid-March. Four out of six nest sites within the 38 square mile AGCW base have successfully fledged 7 
Golden Eagle chicks since monitoring of nests began in 1996 (UTNG 2018). The most recent nest to 8 
contain chicks was discovered in 2017 (Latimer nest) but failed before the chicks fledged, and were 9 
believed to have been depredated (UTNG 2018 [Table 3.7-1]). ERM has observed two nests have 10 
deteriorated and collapsed, the Timpanogos and Jordan Narrows nests. The Jordan Narrows nest, which 11 
no longer exists, was located approximately 300 feet from the existing wind turbines.  12 

There is no evidence to suggest training or other training site operation has caused nest abandonment. The 13 
six records of timing of nest activity suggest eggs are laid in early March, hatch by mid-April and fledge 14 
by late June. ERM regularly surveys in the spring, weather permitting, for new or previously unknown 15 
nests and document them. The nearest nest to the Proposed Project Site that has not collapsed is 16 
approximately 2 miles to the west, away from the Jordan River north south flyway.  17 

Table 3.7-1. Status of Eagle Nests Monitored During 2018 Surveys 

Nest Area Most recent activity Status as of March 2018 

Beef Hollow 2015; A pair began reconstructing nest but did 
not lay eggs Unoccupied 

Timpanogos 2003; One fledged Collapsed 
South Mountain Unknown Unoccupied 
Wood Hollow 2006; Broken shells found Unoccupied 
Latimer 2017; Eggs hatched but chicks depredated Unoccupied 
Jordan Narrows 2006; One fledged Collapsed 

Source: Eagle Conservation Plan, 2018 18 

Despite multiple attempts to reproduce on AGCW, there has not been a successfully fledged brood of 19 
Golden Eagles for 12 years. The cause of the lack of success over the past decade has not been 20 
investigated. In 2018, an Eagle Conservation Plan was developed by ERM to provide insight on 21 
procedures that can be utilized to understand the status of Golden Eagle habitat and the disturbances that 22 
may be affecting them (Appendix D). 23 

Golden eagle utilization takes place primarily west of cantonment in the mostly undeveloped portion of 24 
AGCW. Only 1 of the 52 of the sightings recorded since 1993 occurred on the cantonment. Historical 25 
information of nests on AGCW gathered indicate the presence of several (now inactive) raptor nests 26 
within a 10-mile radius of the Proposed Project site. This suggests that there is a possibility that the area 27 
should be regarded as potential eagle habitat, including dispersal, migration and feeding. 28 



Environmental Assessment for Proposed Wind Turbine, Camp Williams Utah National Guard 

 

May 2020 

 

Page 39 of 107  

Bald eagles (Haliaeetus leucocephalus) have not been known to nest on AGCW at any point in the past, 1 
but there is potentially suitable habitat for nest sites on the property, most notably along the eastern 2 
boundary bordering the Jordan River.  3 
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Figure 3.7-1 View north of proposed turbine site

Figure 3.7-2 View east of proposed turbine site
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3.8  CULTURAL RESOURCES 1 

3.8.1 Definition of Resource 2 
Cultural resources can be present within landscapes as districts, sites, buildings, structures, or objects, and 3 
also include Traditional Cultural Properties (TCPs), locations with enduring significance to the beliefs, 4 
customs, and/or practices of living communities. TCPs are considered eligible for nomination to the 5 
NRHP if they are associated with cultural practices or beliefs of a living community that are (a) rooted in 6 
the community’s history and (b) important in maintaining the continuing cultural identity of the 7 
community. Culturally sensitive locations called Areas of Native American Concern which may not be 8 
considered eligible for nomination to the NRHP may still be protected under the American Indian 9 
Religious Freedom Act. 10 

Cultural resources that are currently listed in or have been determined eligible for listing in the NRHP are 11 
termed “historic properties.” Historic properties can include both prehistoric (prior to European contact) 12 
and historic (post-European contact) objects, sites, buildings, structures, and districts as well as TCPs. All 13 
historic properties within a project area constitute the Affected Environment for cultural resources. 14 

The placement, design, construction, and operation of small wind energy facilities have the potential to 15 
affect historic properties lying within the Area of Potential Effect (APE) of the project. Two types of 16 
APE’s are defined for historic properties, a physical and visual APE. A physical APE is the actual surface 17 
area that will be disturbed and includes the actual footprint of the proposed wind turbine tower foundation 18 
and the associated facilities to include access roads/areas, underground utility lines, and transformers as 19 
well as any associated temporary work spaces. A visual APE is the area surrounding the turbine where it 20 
would be visible to the casual observer. The effects on historic properties can be direct, indirect, and 21 
cumulative. All historic properties within a project’s physical and visual APE constitute the Affected 22 
Environment for cultural resources. 23 

3.8.2 Existing Conditions 24 
The physical APE for the Proposed Action amounts to a total of 1.7 acres. The cantonment area where the 25 
proposed turbine would be installed is previously graded, filled, and developed land that has no potential 26 
to contain intact archaeological deposits. 27 

Utah SHPO does not have a set guideline for visual APE’s. For this project, UTNG has determined a 28 
visual APE for the current project of 1.5 miles following the guidelines established by the Federal 29 
Communications Commission (FCC) for wireless communications towers more than 400 feet in overall 30 
height (the proposed turbine would have a assumed tower height of 292 feet and a maximum total height 31 
of 496 feet). Given the existing visual impacts in the surrounding area, including existing wind turbines, 32 
multiple large powerlines, and mining operations, it was determined that the proposed turbine would not 33 
cause a significant impact to the visual APE in terms of cultural resources. 34 

A file search of a 1-mile radial area around the proposed project site through the Utah Division of State 35 
History (UDSH) revealed that there are 52 recorded cultural resources present. Of the 52 cultural 36 
resources present, 33 have been evaluated for the NRHP. A wide variety of prehistoric archaeological 37 
sites surround the project area, some of which are associated with the Fremont and Ancestral Puebloan 38 
cultures. Other sites recorded in the area include several historic linear sites (railroads, ditches/canals, 39 
roads/trails) and agricultural sites (farms/ranches/homesteads) dating to the late 19th and early 20th 40 
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centuries. None of the recorded prehistoric or historic sites are located within the current project area. The 1 
closest archaeological site to the project area is the historic Welby Jacob Canal (42SL287) located 2 
immediately south of the proposed turbine location. The Welby Jacob Canal is currently listed as eligible 3 
for the NRHP. The canal was previously enclosed within a pipeline to protect it from future work in the 4 
area. Enclosing the canal allows work in the area while protecting the characteristics which make it 5 
eligible for the NRHP. 6 

In addition to the known historic linear properties, a number of historic structures and features are present 7 
within the boundaries of the cantonment including buildings, ditches (e.g. Rocky Masonry Ditch), and 8 
parade grounds. The vast majority have been evaluated for NRHP eligibility. These evaluations have 9 
identified a variety of Eligible and Not Eligible buildings and features within the cantonment. 10 

Native American tribes and nations with which AGCW consults concerning locations and resources of 11 
potential cultural concern include the Confederate Tribe of the Goshute Reservation, Skull Valley Band 12 
of Goshute Indians, Paiute Indian Tribe of Utah, Northwestern Band of Shoshone Nation, and Ute Indian 13 
Tribe. Previous consultations for the preparation of a Tiered EA between AGCW and these tribes and 14 
nations have not identified any resources of traditional, cultural, or religious significance within the 15 
cantonment area where the turbine is proposed, nor did consultations conducted relative to the existing 16 
wind turbines – which together are larger and more prominent than the proposed turbine - identify any 17 
resources that would be impacted by the wind turbines (MARFORRES 2011b). Additional consultation 18 
was conducted in support of the Proposed Action during which no concerns or objections were brought 19 
forward. 20 

3.9 VISUAL RESOURCES 21 

3.9.1 Definition of Resource 22 
Visual resources are the natural and cultural features that make up the landscape of a viewer from a 23 
vantage point. The features include the land, water, vegetation, structures, and other features within the 24 
viewshed of a casual observer. Impacts to the visual environment are measured by the degree of change 25 
that a Proposed Action causes to the viewshed of a viewer from a vantage point. Wind turbines have the 26 
potential to impact the visual environment by introducing a new and highly conspicuous feature to the 27 
viewshed of a casual viewer. 28 

The rotating blades of a wind turbine can produce shadow flicker, which is the alternation of light and 29 
shadow caused by blade rotation when the turbine is in line of sight between the sun and another object or 30 
person. The potential effects of shadow flicker on individuals and land uses, as well as sensitive visual 31 
resources in affected areas, need to be considered as part of the visual analysis. Sensitive receptors 32 
include residential areas, schools, and office buildings. Sensitive receptors are considered in this analysis. 33 
At greater distances, shadow flicker becomes imperceptible due to the small relative size and low angle 34 
of the rotor to the viewer. Shadow flicker distances beyond 1,500 m have a very low intensity and are 35 
generally considered to be imperceptible. Shadow flicker distances between 1,000 m and 1,500 m (3,280 36 
ft – 4,921 ft) are also of low intensity and barely noticeable. 37 

3.9.2 Existing Conditions 38 

The landscape surrounding AGCW is generally panoramic with open vistas to the east toward the 39 
Wasatch Range, to the west toward the Oquirrh Mountains, and to the north and south of the Jordan River 40 
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Valley. In the Jordan Narrows area adjacent to AGCW, the foothills encroach into the valley and the 1 
landscape becomes more dramatic with views focused on the Jordan River and the narrow gap it flows 2 
through. The forms of the mountains and foothills to the east and west consist of blocky trapezoids and 3 
rhomboids. The forms present in the interior of the Jordan Valley are flat benches. The lines created by 4 
the crests of the mountains to the east and west against the horizon are smooth and undulating lines. The 5 
low hills have both curving horizontal lines and straight vertical lines. The benches in the interior of the 6 
valley have bold, straight lines. The low hills have smooth, distinct, undulating lines along their crests 7 
and straight, sharp, bold lines on their slopes. The texture of the landscape varies from bumpy and rough 8 
around the edges of the valley and in the Jordan Narrows area to smooth on the benches of the interior 9 
valley. The vegetation is patchy with thicker patches along drainages and the Jordan River and sparser on 10 
the tops of the benches and on the low hills. It varies from amorphous and irregular in form and 11 
irregular, jagged lines to rounded and conical forms and smooth, curved lines. Structures present consist 12 
of regular, rectangular- and square-shaped buildings and structures, and straight, linear utility poles and 13 
the two existing wind turbines. 14 

Shadow Flicker 15 

Shadow flicker may be a nuisance to occupied structures, roadways, and recreational areas and has the 16 
potential to adversely affect cultural resources. It may be difficult to work in residential or office 17 
buildings if there is shadow flicker on a window. For wind turbines located near roadways, shadow flicker 18 
may also distract motorists at certain times of day. In addition to light intensity from shadow flicker, 19 
frequency is also a concern. The rotation speed of the blades determines the frequency of the shadow 20 
flicker. However, a wind turbine’s frequency typically ranges from 0.6-1.0 Hz, which is harmless to 21 
humans, while frequencies above 10 Hz may cause epileptic seizures (NAS 2007).  22 

Because the continental United States is in mid-latitudes, shadow flicker has less potential to be a 23 
nuisance than for areas at higher latitude where shadow flicker can be a greater problem of concern with 24 
the lower angle of the sun, especially in winter (NAS 2007). At distances greater than 10 rotor diameters, 25 
shadow flicker becomes imperceptible due to the small relative size and low angle of the rotor to the 26 
viewer. 27 

3.10 SOCIOECONOMICS 28 

3.10.1 Definition of Resource 29 
Socioeconomics is defined as the basic attributes and resources associated with the human environment, 30 
particularly population and economic activity. Economic activity typically encompasses employment, 31 
personal income, and industrial growth. Impacts on these fundamental socioeconomic components can 32 
influence other issues such as housing availability, utility capabilities, and fire and police protection. 33 

Disadvantaged groups within the study area are specifically considered in order to assess the potential for 34 
disproportionate occurrence of impacts. Disadvantaged groups include minority, low-income, and youth 35 
(under the age of 18) populations are addressed in Section 3.11 Environmental Justice. 36 

Public Health and Safety 37 

Any aspect of the project that creates a potential risk to human health and safety requires consideration 38 
under NEPA. This includes occupational hazards to workers as well as the exposure of the general public 39 
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to conditions creating the risk of immediate injury or long-term health hazards. The latter may include 1 
indirect effects related to noise, infrastructure, airspace, and hazardous materials, respectively, 2 
which are addressed in separate sections of this chapter.  3 

3.10.2 Existing Conditions 4 
AGCW is a valuable economic asset to the region, employing over 2,300 people, and 27 percent of the 5 
total positions within the UTNG (UTNG 2016). The economic impact of AGCW on the local economy is 6 
summarized in the AGCW Long-Range Master Plan (LRMP) (UTNG 2016): 7 

“Camp Williams is an important economic engine contributing to the regional economy through 8 
sustained direct employment, indirect spending and construction. The presence of the Camp provides a 9 
stable jobs base to the region. From 2008 to 2009, the Utah Army National Guard supplied nearly 260 10 
full time jobs and issued a total payroll of nearly $11.8 million in the cities of Lehi and Riverton. Due to 11 
the fact that all military and civilian employees reside off-base, this income is directly integrated into the 12 
local economies. In addition, the installation itself is an important asset to the civilian community as it is 13 
used by local law enforcement for training, local youth groups for team-building retreats and the public 14 
for a variety of special events.” 15 

Salt Lake County has an estimated population of 1,135,649 with 71% in the labor force, and a median 16 
income of $64,601 (U.S. Census Bureau 2018). Utah County has an estimated population of 606,425 with 17 
68% in the labor force, and a median income of $64,321 (U.S. Census Bureau 2018). 18 

Worker safety in construction and industrial settings is regulated by the Occupational Safety and Health 19 
Administration (OSHA). Operation and maintenance of the wind turbine mirror applicable OSHA 20 
standards (e.g., 29 CFR Parts 1910 and 1926, “Occupational Safety and Health Standards” and “Safety 21 
and Health Regulations for Construction,”). These standards are designed to protect workers from 22 
potential construction and industrial accidents, as well as to minimize exposure to workplace hazards 23 
(e.g., noise and chemicals). The safety of construction workers would be the responsibility of the 24 
contractors hired to construct and install project components. 25 

Workers have the potential to be injured or killed during construction, operation, and maintenance of 26 
wind turbines through industrial accidents such as falls, being caught or struck by moving parts, 27 
equipment fires, dropping or collapsing equipment, severe weather, ice buildup on turbine blades, and 28 
electrical fields and mishaps. Such accidents are uncommon and are avoidable through implementation of 29 
proper safety practices and equipment maintenance.  30 

A potential nuisance effect of operating wind turbines is shadow flicker and blade glint and glare. These 31 
terms refer to the phenomenon that occurs when the moving blades of wind turbines cast moving shadows 32 
(shadow flicker) or reflections (blade glint or glare) that cause a flickering effect. These topics are 33 
discussed in Section 3.9, Visual Resources.  34 

3.11 ENVIRONMENTAL JUSTICE 35 

3.11.1 Definition of Resource 36 
On February 11, 1994, President Clinton issued EO 12898, Federal Actions to Address Environmental 37 
Justice in Minority and Low-income Populations. The purpose of the EO is to avoid the disproportionate 38 
placement of adverse environmental, economic, social, or health effects from Federal Proposed Actions 39 
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and policies on minority and low-income populations. The first step in analyzing this issue is to identify 1 
minority and low-income populations that might be affected by implementation of the Proposed Action or 2 
its considered alternatives. Demographic information on ethnicity, race, and economic status is provided 3 
in this section as the baseline against which potential Environmental Justice effects can be identified and 4 
analyzed. 5 

EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-Income 6 
Populations, was issued to focus attention of federal agencies on human health and environmental 7 
conditions in minority and low-income communities, and to ensure that disproportionately high and 8 
adverse human health or environmental effects on these communities are identified and addressed. To 9 
provide an environmental justice evaluation, particular attention is given to the distribution of race and 10 
poverty status in areas potentially affected by implementation of the proposed action. 11 

The 1995 DoD document titled, “DoD Strategy on Environmental Justice” contains an implementation 12 
plan describing how to address and incorporate EO 12898. The document specifically identifies NEPA as 13 
the primary mechanism in which to address the provisions laid forth under the order. 14 

3.11.2 Existing Conditions 15 
Persons and organizations known or thought to have a potential interest, including minority, low-income, 16 
disadvantaged, and Native American groups, have been identified, informed, and given the opportunity to 17 
participate in the AGCW LRMP (UTNG 2016) and in this EA process. 18 

These groups, along with the nearby general population, comprise the ROI for Environmental Justice 19 
analysis. Specifically, the ROI is defined using the census tracts surrounding AGCW. For purposes of 20 
comparison, reference area populations are defined as the surrounding areas including Salt Lake County, 21 
Utah County, and the state of Utah. “Disproportionate” impacts are defined as affecting a meaningfully 22 
greater population, which is considered approximately 20 percentage points higher than the reference 23 
population. 24 

Salt Lake County has a minority population of 19%, a population of 11% below the poverty level, and a 25 
population of 28% under the age of 18 (U.S. Census Bureau 2018). 26 

Utah County has a minority population of 7.8%, a population of 12.5% below the poverty level, and a 27 
population of 35% under the age of 18 (U.S. Census Bureau 2018). 28 

3.12 INFRASTRUCTURE 29 

3.12.1 Definition of Resource 30 
Infrastructure consists of physical, human-made systems and structures that enable a population in a 31 
specified area to function. The extent to which an area is considered developed or undeveloped is largely 32 
based on the types and extent of infrastructure that is in place to serve the area. Infrastructure typically 33 
includes water systems, wastewater systems, stormwater systems, solid waste management, energy 34 
distribution systems, and transportation systems. 35 

The Federal Energy Regulatory Commission (FERC) has jurisdiction over interstate utilities, such as 36 
interstate electricity sales, wholesale electric rates, hydroelectric licensing, natural gas pricing, and oil 37 
pipeline rates. FERC is an independent regulatory agency within the U.S. Department of Energy. In 38 
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addition, each state regulates intrastate utilities through the state public utilities commission. The 1 
regulated intrastate utilities include electricity, gas pipelines, natural gas, telecommunications, steam, and 2 
water.  3 

Transportation refers to the use of roads as affected by the proposed action. There is potential for impacts 4 
associated with the transport of equipment to and from the site for construction. 5 

3.12.2 Existing Conditions 6 
Energy Distribution System 7 

Both underground and overhead utilities are present at AGCW. The existing electrical lines at this facility 8 
are owned and/or operated by the UTNG and Rocky Mountain Power. Electrical power provided to the 9 
UTNG by Rocky Mountain Power is then provided to the AGCW facility. 10 

Power for AGCW is self-generated and supplied by Rocky Mountain Power. As discussed previously, 11 
AGCW has additional power supplied by two on-installation wind turbines and solar panels. The primary 12 
electrical transmission line that would connect to the proposed project is shown in Figure 3.12-1. Current 13 
heating and cooling sources at AGCW vary from natural gas to electrical with various forms of portable 14 
and permanent, emergency generator, backup power sources including diesel, batteries, and propane 15 
(UTNG 2016). 16 

Traffic and Transportation 17 

The transportation network near the project site is comprised of major and smaller military roads. State 18 
Route 68 (Redwood Road), a 4-lane highway with a center turn lane, is located one quarter mile to the 19 
west and connects to I-15, an 8-lane, divided highway, via State Route 145 or State Route 154.  20 

Primary access to AGCW is from Redwood Road via two entrances. The southern entrance is the main 21 
entrance, and the northern entrance is approximately 700 feet north from the southern entrance. The 22 
Proposed Action site is near several unimproved roads on the AGCW facility with access to Redwood 23 
Road via the northern entrance. There is also secondary access from 2600 North Street at the south end of 24 
the facility.  25 
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3.13  AIRSPACE  1 

3.13.1 Definition of Resource 2 
The nation’s airspace is designed and managed by the FAA to meet both the individual and common 3 
needs of all military, commercial, and general aviation interests. Navigable airspace is categorized as 4 
either regulatory or nonregulatory. Within those two categories are four types of airspace: Controlled, 5 
Special Use, Uncontrolled, and Other. Airspace is further defined in terms of classifications according to 6 
the operating and flight rules that apply to each airspace area. The manner in which airspace is classified 7 
depends on (1) the complexity or density of aircraft operations within an airspace area; (2) the nature of 8 
those operations; (3) the level of safety required; and (4) national and public interest. The operation of 9 
radars, television, radio, and cellular signals is also considered part of this resource. Detailed descriptions 10 
of the different airspace types and classifications along with a graphic (see Figure 3.13-1) that illustrates 11 
each type/classification and their relationship to each other are defined below.  12 

Definitions for navigable airspace are: 13 

• Controlled airspace is that airspace within which all aircraft operators are subject to certain pilot 14 
qualifications, operating rules, and equipment requirements outlined in FAA’s “General Operating 15 
and Flight Rules” (14 CFR Part 91). Controlled airspace is defined in FAA Order 7400.2 as being 16 
“airspace of defined dimensions within which air traffic control (ATC) service is provided to 17 
Instrument Flight Rule (IFR) flights and to Visual Flight Rule (VFR) flights in accordance with the 18 
airspace classification.” Controlled airspace is designated as Class A, B, C, D, and E, as described 19 
below. 20 

• Uncontrolled airspace is outside the parameters of controlled airspace. Uncontrolled airspace is 21 
designated as Class G, as described below. Limits of uncontrolled airspace typically extend from the 22 
surface to 700 feet Above Ground Level (AGL) in urban areas, and from the surface to 1,200 feet 23 
AGL in rural areas. ATC does not have authority to exercise control over aircraft operations within 24 
uncontrolled airspace. Primary users of uncontrolled airspace are general aviation aircraft.  25 
 26 

Class A airspace, generally, is that airspace from 18,000 feet above MSL up to and including 60,000 feet 27 
or Flight Level 600. 28 

Class B airspace, generally, is that airspace from the surface to 10,000 feet MSL around the nation’s 29 
busiest airports. Class B airspace is typically associated with major airport complexes. 30 

Class C airspace, generally, is that airspace from the surface to 4,000 feet above the airport elevation 31 
(charted in MSL) surrounding those airports that have an operational control tower, are serviced by a 32 
radar approach control, and that have a certain number of IFR operations or passenger enplanements. 33 
Although the actual configuration of Class C airspace is individually tailored, it usually consists of a 34 
surface area with a 5-nautical mile (NM) radius, and an outer circle with a 10-NM radius that extends 35 
from 1,200 feet to 4,000 feet above the airport elevation. 36 

Class D airspace, generally, is that airspace from the surface to 2,500 feet above the airport elevation 37 
(charted in MSL) surrounding those airports that have an operational control tower. Arrival extensions for 38 
instrument approach procedures may be designated as Class D or Class E airspace. 39 

Class E airspace may range from ground level at non-towered airfields up to 18,000 feet MSL. The 40 
majority of Class E airspace is where more stringent airspace control has not been established.  41 
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• Surface Area Designated for an Airport. When so designated, the airspace will be 1 
configured to contain all instrument procedures. 2 

• Extension to a Surface Area. These airspace areas serve as extensions to Class B, C, and D 3 
surface areas designated for an airport. This airspace provides controlled airspace to contain 4 
standard instrument approach procedures without imposing a communications requirement on 5 
pilots operating under VFR. 6 

• Airspace Used for Transition. These areas begin at either 700 or 1,200 feet AGL for use in 7 
transitioning aircraft to/from the terminal. 8 

Class G airspace is considered uncontrolled airspace in which ATC does not have authority over aircraft 9 
operations. This airspace follows the contours of the earth’s surface with vertical altitude limits up to 700 10 
feet AGL, 1,200 AGL, or 14,500 MSL, as applicable. VFR general aviation pilots are the primary users of 11 
this airspace. Figure 3.13-1 provides a graphic representation of the different airspace classifications 12 
(FAA 2010). 13 

Figure 3.13-1 Controlled and Uncontrolled Airspace Depictions. 14 

 15 
Civilian and military radars used in support of ATC or military operations or (in coastal regions), 16 
maritime safety, as well as weather (Doppler) radars, comprise other elements of airspace relevant to 17 
wind turbine siting and operations. 18 

The FAA has oversight of any object that could have an impact on the navigable airspace or 19 
communications/navigation technology of aviation (commercial or military) or DoD operations. FAA 20 
Order JO 7400.2G, Procedures for Handling Airspace Matters, establishes standards for determining 21 
obstructions to air navigation. Paragraph 2, Scope, of Section 3, Identifying/Evaluating Aeronautical 22 
Effect, of Chapter 6, Aeronautical Studies, states, “Part 77 establishes standards for determining 23 
obstructions for air navigation. A structure that exceeds one or more of these standards is presumed to be 24 
a hazard to air navigation unless the obstruction evaluation study determines otherwise.” 25 

Federal Aviation Regulations (FAR) Part 77, Objects Affecting Navigable Airspace identifies the filing 26 
requirement to notify the FAA prior to construction commencement objects that may affect the navigable 27 
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airspace. The filing requirement set forth in FAR Part 77 applies to most new wind energy development 1 
projects since any structure, no matter where it is located within the United States and its territories, 2 
requires filing of Notice of Construction to the FAA if it exceeds 200 feet AGL. If a structure is less than 3 
200 feet AGL and closer than 20,000 feet to public-use airport runways over 3,200 feet in length, the 4 
filing requirement is based on a 100 to 1 slope from the closest runway. 5 

For any filed project, the FAA undertakes an initial aeronautical study within the relevant FAA region, 6 
and issues either a DNH to air navigation or a Notice of Presumed Hazard (NPH). If an NPH is issued, the 7 
FAA will then initiate an in-depth technical analysis (commonly called an extended study which may also 8 
include a public comment period). The study will explain the cause of the NPH and evaluate impacts on 9 
air operations. If an operational impact is identified, the FAA will try to negotiate an acceptable height for 10 
a project that has received a NPH. If no agreement can be reached, FAA will issue a Determination of 11 
Hazard (DOH). A DOH can be appealed to FAA Washington Headquarters. If the appeal does not secure 12 
a DNH, the proponent’s main recourse is to bring the issue before a federal court (14 CFR Part 77). 13 

3.13.2 Existing Conditions 14 
The project location is approximately 13 miles south of the South Valley Regional Airport, and 24 miles 15 
south of the Salt Lake City International Airport and is within the Class E airspace of these airports 16 
(Figure 3.13-2). However, the airspace above AGCW is Special Use Airspace, and is a designated 17 
restricted area (R-6412 A and B and R-6412 C and D) which limits civilian aircraft operations below an 18 
altitude of 10,000 feet except as specifically authorized. The area included in the Special Use Airspace 19 
includes only the Camp Williams range area west of Redwood Road for use as an artillery range, and not 20 
any portion of the garrison where the existing wind turbines or the proposed location of the new wind 21 
turbine are located (Airspace Docket No. 64-WE-07, Part 73 – Special Use Airspace, established May 27, 22 
1965, amended 01/25/01 65 FR 59341). The proposed turbine location is approximately 1,900 feet and 23 
2,100 feet from the two existing wind turbines on AGCW. The proposed turbine location is not within 24 
line-of- sight of any next generation radar (NEXRAD) Doppler weather radar site NWS 2020).  25 
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3.14 HAZARDOUS AND TOXIC MATERIALS/WASTES 1 

3.14.1 Definition of Resource 2 
This section addresses the use, generation, or inadvertent release of hazardous materials by the Proposed 3 
Action. Hazardous materials include all chemicals listed by the USEPA under the Superfund 4 
Amendments and Reauthorization Act of 1986 (40 CFR 355 et seq.).  5 

3.14.2 Existing Conditions 6 
AGCW is listed in the Comprehensive Environmental Response, Compensation and Liability Information 7 
System (CERCLIS) database due to Munitions Response Sites along its north boundary. AGCW conducts 8 
live fire activities and ammunition is stored in a secure ammunition supply point on the range. No live 9 
ammunition is stored within the cantonment. AGCW is registered as a small quantity generator (SQG) for 10 
hazardous waste and has a Spill Prevention Control and Countermeasure Plan (SPCCP) related to fuel 11 
storage.  12 

A review of State (Utah Department of Environmental Quality [UDEQ]) and Federal (USEPA) mapping 13 
databases were conducted to assess the potential of hazardous materials associated with the Proposed 14 
Project Site (UDEQ 2018 & USEPA 2018). The USEPA analysis identified two sites, and the UDEQ 15 
analysis identified one site within one-quarter mile of the Proposed Project Site (Figure 3.14-1). The 16 
USEPA sites include a terminated National Pollution Discharge Elimination System (NPDES) permit 17 
north of the Cantonment, and the Toxic Release Inventory Reporting for copper, lead and lead 18 
compounds for AGCW. The UDEQ site is for the Tier 2 Chemical Inventory Program associated with the 19 
Utah Fleet at AGCW. UTNG prepared an Environmental Baseline Survey (EBS) per the requirements of 20 
Army Regulation (AR) 200-1, Environmental Protection and Enhancement, December 13, 2007, and the 21 
ARNG Environmental Condition of Property Handbook (June 2011). Part of the 372 acres transferred 22 
from federal ownership to the State Armory board include the area of the proposed wind turbine 23 
exchange. During this land exchange no additional potential for the presence of hazardous materials 24 
associated with the Proposed Project Site was identified (UTNG 2017). None of the sites are considered a 25 
risk to the Affected Environment.  26 
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Section 4.0: Environmental Consequences  1 

4.1 INTRODUCTION 2 

This section presents the direct, indirect, and cumulative effects of the Proposed Action and the No 3 
Action Alternative on each environmental resource area identified in Section 3, Affected Environment. 4 
Beneficial and adverse impacts are described and applicable BMPs are identified as standard business 5 
practices to manage less than-significant impacts. These BMPs are not necessarily project-specific, but 6 
are environmental protection measures that AGCW routinely implements. No project-specific mitigation 7 
measures are required to reduce any adverse environmental impacts to below significant levels. 8 

4.2 LAND USE  9 

UTNG assessed the potential for significant impacts on land use based on whether the Proposed Action or 10 
No Action Alternative would: 11 

• Conflict with, divide, or substantially change present or planned land uses within and adjacent to 12 
the study area. 13 

• Result in land use restrictions on adjacent properties. 14 
• Conflict with local land use plans or zoning. 15 

4.2.1 Effects of the Proposed Action  16 
The ROI for the Proposed Action is centered on the northwestern portion of the cantonment area, and 17 
considers land use of the areas inside of and immediately adjacent to the Proposed Action site. This 18 
includes military and non-military land uses for different training activities occurring within a portion of 19 
the City of Bluffdale. 20 

The use of the site for wind energy development is compatible with the mission of the facility. It would 21 
also be compatible with the storage facilities to the north of the site and Building 1190 Engineering to the 22 
south southeast. As with the two exiting wind turbines, there is interest at AGCW for the new wind 23 
turbine. 24 

Although AGCW is not required to comply with local planning and zoning for adjacent non-federal 25 
property, a conflict with height, setback requirements, or land use are considered during project siting and 26 
design. The ROI portion of AGCW in which the turbine is proposed to be constructed is located within 27 
the limits of the City of Bluffdale and is zoned as A-5 Agricultural (2014). Although wind turbines are 28 
not specifically permitted, conditional, or accessory uses in this zone, the City of Bluffdale has codified 29 
an ordinance (Title 9, Chapter 2) specific to Wind Energy Conversion Structures (WECS). Regardless of 30 
AGCW’s non-requirement to comply with the City’s ordinance, the Proposed Action would be in 31 
compliance with its neighboring municipality.  32 

Therefore, construction and operation of the proposed wind turbine may only minimally affect land use 33 
on AGCW and its neighbors.  34 

4.2.2 Effects of the No Action Alternative  35 
Under the No Action Alternative, the proposed new wind turbine and all its accessory facilities would not 36 
be constructed at AGCW. There would be no effects on land uses on AGCW and its neighboring 37 
communities as a result of the No Action Alternative. 38 
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4.2.3 Best Management Practices 1 
Impacts on land use would be less than significant, and therefore no BMPs are proposed. 2 

4.2.4 Mitigation Measures 3 
No mitigation measures would be necessary to reduce any adverse environmental impacts to below 4 
significant levels. 5 

4.3  AIR QUALITY 6 

UTNG assessed the potential for significant impacts to air quality based on whether the Proposed Action 7 
or No Action Alternative would: 8 

• Cause an exceedance of the NAAQS and/or require a conformity analysis. 9 
• Substantially increase airborne fugitive dust. 10 
• Increase health risks for nearby sensitive receptors. 11 

Potential impacts of GHGs on climate change focus on the reasonable foreseeable incremental 12 
contribution of an action’s emissions. An action’s incremental contribution would be significant if it 13 
would: 14 

• Conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing the 15 
emissions of greenhouse gases. 16 

4.3.1 Effects of the Proposed Action 17 
Emission sources associated with the Proposed Action would involve construction and operation of a 2.0 18 
to 2.9 MW wind turbine. The total project area would be approximately 1.7 acres. Construction would 19 
take approximately 4 months (120 days) and include intermittent use of heavy equipment. Estimated 20 
construction emissions due to implementation of the Proposed Action are shown in Table 4.3-1 taken 21 
from General Conformity, Record of Non-Applicability (RONA). The estimated construction emissions 22 
would be below the conformity de minimis levels identified in Chapter 3.3. Appendix B includes a RONA 23 
for CAA Conformity. 24 

Note: 1 Salt Lake County is in nonattainment of the PM10 and SO2 NAAQS. 25 
Sources: 40 CFR Part 93.153(b) 26 

 27 

Operations and maintenance of the turbine would typically consist of two to three people who would visit 28 
the site approximately six times per year. These visits would consist of maintenance personnel driving a 29 
vehicle to and around the site. Emissions associated with these activities would be minimal and short-30 
term and would not result in a major increase in air emissions.  31 

Table 4.3-1 Estimated Construction Emissions Under the Project Action 

Proposed Action Air Pollution Emissions (tons) During Construction 
SOx PM10 

One 2.0 to 2.9 MW Turbine 0.03 1.32 
Conformity Threshold 100 100 

Exceeds Conformity Threshold? No No 
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One of the most important benefits of wind energy is that the production of electricity from wind power 1 
involves zero direct emissions of air pollutants. The energy output generated from wind turbines, with 2 
zero emissions of air pollutants, would displace roughly the same energy output that would otherwise be 3 
generated by a fossil fuel-powered plant, which generates GHGs and other harmful air pollutants. Table 4 
4.3-2 from the PEA (MARFORRES 2011a) includes the typical energy output under the Proposed 5 
Action, which amounts to the electricity savings per year that would no longer need to be generated by a 6 
fossil fuel-powered plant (coal, oil, or natural gas). 7 

Table 4.3-2 Typical Energy Output under the Proposed Action 

Proposed Action Energy Output (MWh/yr) 

One 2.0 to 2.9 MW Turbine 4,740  

Over its expected lifetime of 20 years, the project would result in a reduction of 120 million pounds of 8 
carbon dioxide, 45,000 pounds of sulfur dioxide, and 140,000 pounds of nitrogen dioxide. The project 9 
would also result in a reduction of mercury vapor. Therefore, operational activities associated with the 10 
Proposed Action would result in beneficial impacts to air quality by adding wind energy to the utility grid 11 
and replacing or reducing the use of fossil fuel-powered plants with more efficient and flexible types of 12 
power generation.  13 

Greenhouse Gases 14 

The Proposed Action would not have a significant impact on GHG emissions because the construction 15 
and operation activities associated with the Proposed Action are not expected to cause direct emissions of 16 
25,000 metric tons CO2e or more per year, which is the proposed CEQ screening level for including a 17 
quantitative and qualitative assessment of GHG emissions in the NEPA analysis (CEQ 2010).  18 

GHG emissions associated with construction of this wind energy project would be expected to be 19 
somewhat off-set or reduced by the beneficial effects of adding wind energy to the utility grid; therefore, 20 
the wind energy project would likely contribute to an overall beneficial impact to global climate change in 21 
the region. 22 

4.3.2 Effects of the No Action Alternative 23 
Implementation of the No Action Alternative would not result in a change in current conditions, and 24 
therefore, no impacts to air quality, beneficial or negative, would occur. 25 

4.3.3 Best Management Practices 26 
During construction, dust control BMPs such as spraying water from a water truck or spray-on adhesives 27 
would be used to manage fugitive dust. These BMPs will be included in the SWPPP. 28 

4.3.4 Mitigation Measures 29 
No mitigation measures would be necessary to reduce any adverse environmental impacts to below 30 
significant levels. 31 
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4.4 NOISE 1 

UTNG assessed the potential for significant noise impacts based on whether either alternative would: 2 

• Violate an applicable noise ordinance. 3 
• Introduce new noise sources that increases the ambient noise level 10 dBA or more. 4 
• Harm human health. 5 
• Cause excessive ground-borne vibration to persons or property. 6 

4.4.1 Effects of the Proposed Action 7 
Noise impacts associated with the proposed wind turbine would include short-term noise generated by 8 
construction activities and long-term noise due to operation of the wind turbine. 9 

Construction would consist of delivering materials (e.g., construction equipment and turbine components) 10 
to the Proposed Action site, preparing the site (involving minor grading), excavating/constructing the 11 
foundation, and then erecting and assembling the turbine with a crane. Construction of a wind turbine 12 
under the Proposed Action has the potential to increase noise levels near construction activities. However, 13 
noise associated with construction would be intermittent and of relatively limited duration of 14 
approximately 4 months. Construction would occur during daytime hours, when noise impacts are 15 
generally less severe than at night. Construction related noise at sensitive receptors are not expected to be 16 
significantly greater than the noise generated by ongoing uses at and near the proposed turbine location. 17 
Noise impacts from construction activities would be short-term and minor and would not be significant. 18 

Under the Proposed Action, the noise level will be less than the OSHA maximum for an 8-hour duration 19 
(90 dB) about 108 feet from the turbine. This sound level includes blowing wind, typical ground cover, 20 
and other attenuating factors. Figure 4.4-1 shows that at about 300 meters (1000 feet) from the turbine, 21 
the sound has dropped to the level in a typical office space and by about 400 meters (1300 feet) from the 22 
turbine the sound has dropped to a level heard inside a typical home.  23 

As demonstrated in the Sound Study and Addendum in Appendix G, and modified for this EA in Figure 24 
4.4-2, the noise levels associated with the operation of the wind turbine would be below the maximum 25 
normally acceptable Ldn of 75 dBA for office buildings and 65 dBA for residential areas at the 26 
Engineering Building 1190 and the nearest barracks. The noise level at the Engineering Building and 27 
barracks would be approximately 45 dBA and 40 dBA, respectively. Empirical tests by the NREL (NREL 28 
2003) demonstrate that operational noise levels rise in parallel with ambient noise levels as wind speed 29 
increases. This often makes turbine noise indistinguishable from background noise. Based on this 30 
analysis, operational noise impacts would not be significant.  31 
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4.4.2 Effects of the No Action Alternative 1 
No new construction or development activities are proposed under the No Action Alternative; therefore, 2 
no new significant noise impacts would occur. Noise would continue from current operational activities 3 
of AGCW and its existing two wind turbines. 4 

4.3.3 Best Management Practices 5 
During construction, BMPs would include limiting work hours to daylight hours during weekdays.  6 

4.3.4 Mitigation Measures 7 
No mitigation measures would be necessary to reduce any adverse environmental impacts to below 8 
significant levels. 9 

4.5  GEOLOGICAL RESOURCES 10 

• Potentially significant effects on geology and soils were evaluated based on if the Proposed 11 
Action or No Action Alternative would: Result in substantial soil erosion or the loss of topsoil. 12 

• Directly or indirectly cause risk of loss, injury, or death involving rupture of a known earthquake 13 
fault, strong seismic ground shaking, liquefaction, or landslides. 14 

• Be located on a geologic unit or soil that is unstable, or that would become unstable as a result of 15 
the action, and potentially result in on- or off-site landslide, lateral spreading, subsidence, 16 
liquefaction, or collapse. 17 

• Be located on expansive soil, creating substantial direct or indirect risks to life or property. 18 
• Alter a unique geologic feature ore paleontological resource. 19 
• Result in the loss of availability of a known subsurface mineral resource. 20 

4.5.1 Effects of the Proposed Action 21 
The project area was is previously disturbed, as described in Section 3.1, with relatively flat topography 22 
and would require minimal grading. Because the project site is on relatively flat terrain, the soil erosion 23 
risk is low for the project area. The construction footprint would be approximately one (1) acre and 24 
therefore, compliance with the state issued construction general permit (CGP) would be required. Erosion 25 
from grading and construction activities would be controlled through the use of appropriate erosion 26 
control BMPs such as sandbags, silt fences, earthen berms, fiber rolls, sediment traps, erosion control 27 
blankets, check dams in medium-sized channels, or straw bale dikes in smaller drain channels. Therefore, 28 
there would be no significant impacts to topography or soils. There would be no impact during operation 29 
because there would be no ground disturbance following construction. 30 

As with all projects located near the West Valley Fault Zone and Wasatch Fault Zone, there is potential 31 
for seismic and faulting hazards in the project area as described in Section 3.5. For the cantonment area at 32 
AGCW, ground-shaking intensity maps indicate that negligible damage would occur to buildings of good 33 
design and construction and slight to moderate damage would occur to well-built ordinary buildings 34 
(UGS 2002). 35 

It is common engineering practice and a requirement of the CFMO for load bearing construction projects 36 
at Camp Williams, to perform a geotechnical engineering study. For the Proposed Action, a geotechnical 37 
study would be performed before final design of the wind turbine to identify site-specific geologic 38 
conditions and potential geologic hazards. The geotechnical study would be prepared by licensed civil or 39 
geotechnical engineers or engineering geologists and would provide design and construction 40 



Environmental Assessment for Proposed Wind Turbine, Camp Williams Utah National Guard 

 

May 2020 

 

Page 62 of 107  

recommendations based on all applicable federal and state building codes for a specific project location. 1 
The project would incorporate the recommendations identified by the geotechnical study to minimize 2 
potential slope-failure and to design wind turbines to withstand the maximum credible earthquake for this 3 
area. Therefore, there would be no impacts from geological hazards under the Proposed Action. 4 

4.5.2 Effects of the No Action Alternative 5 
Under the No Action Alternative, the Proposed Action site would not be developed and existing 6 
conditions would remain. No effects on geological resources or soils would be expected. 7 

4.3.3 Best Management Practices 8 
During construction, SWPPP BMPs will be implemented to control minor erosion and runoff. These 9 
BMPs may include: sandbags, silt fences, earthen berms, fiber rolls, sediment traps, erosion control 10 
blankets, check dams in medium-sized channels, and straw bale dikes in smaller drain channels. 11 

4.3.4 Mitigation Measures 12 
No mitigation measures would be necessary to reduce any adverse environmental impacts to below 13 
significant levels 14 

4.6  WATER RESOURCES 15 

UTNG assessed the potential for significant impacts on water resources based on whether the Proposed 16 
Action or No Action Alternative would: 17 

• Violate any water quality standards or waste discharge requirements or otherwise substantially 18 
degrade surface water or ground water quality. 19 

• Alter stormwater discharges, which could adversely affect drainage patterns, flooding, erosion, 20 
and sedimentation. 21 

• Alter infiltration rates, which could affect (substantially increase or decrease) the volume of 22 
surface water that flows downstream. 23 

• Result in a net loss of wetland acreage or substantially degrade existing wetland quality. 24 
• Alter a floodway or floodplain or otherwise impede or redirect flows such that human health, the 25 

environment, or personal property could be affected. 26 
• Conflict with applicable flood management plans or ordinances, or FEMA's national standard for 27 

floodplain management. 28 

4.6.1 Effects of the Proposed Action 29 

Surface Water 30 
The total project area would be approximately 1.7 acres and compliance with the state issued CGP would 31 
be required. Appropriate BMPs would be implemented at the construction site as part of the Proposed 32 
Action to minimize increased runoff and erosion and subsequent impacts to surface water quality. These 33 
BMPs would minimize erosion and sedimentation from grading and construction activities (refer to 34 
Sections 4.6.3 and 4.15 for list of potential BMPs) and, therefore, minimize sedimentation to the 35 
irrigation ditch to the east of the site. 36 

During operations under the Proposed Action, there would be potential to affect surface water quality due 37 
to increased runoff associated with impervious areas and from spills or leaks of contaminants associated 38 
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with routine maintenance of the proposed wind turbine. The above ground permanent project footprint 1 
would be 0.25 acres resulting in only minor increases in storm runoff. The application of the existing 2 
SWPPP and spill prevention plan that regulate stormwater discharges from the installation would 3 
minimize potential impacts from contaminant spills, respectively. Therefore, there would be no adverse 4 
impacts to surface water quality under the Proposed Action. 5 

Groundwater 6 
Depending on final construction plans, potential long-term adverse minor impacts on groundwater quality 7 
and decreased aquifer recharge could occur as a result of the Proposed Action. Risks to groundwater 8 
quality from the Proposed Action include use of herbicides and pesticides and other chemicals or 9 
hazardous substances, and potential spill incidents. Decreased aquifer recharge could occur from surface 10 
disturbance that alters drainage patterns and/or creates more impervious surface over the Proposed Action 11 
site. 12 

Wetlands and Waters of the United States 13 
The proposed project footprint contains no wetlands; therefore, there would be no impacts to wetlands. 14 

Floodplains 15 
The proposed project footprint is not located within a 100-year floodplain, and there would be no impacts 16 
to floodplains.  17 

4.6.2 Effects of the No Action Alternative 18 
There would be no impacts on water resources under the No Action Alternative because the Proposed 19 
Action would not be implemented. 20 

4.6.3 Best Management Practices 21 
During construction, SWPPP BMPs would be implemented, as per the CGP, to minimize increased runoff 22 
and erosion and subsequent impacts to surface water quality. The following BMPs may be implemented 23 
to minimize increased runoff and erosion and subsequent impacts to surface water quality: 24 

• At least seven days before project initiation, the project boundary (including temporary features such 25 
as staging/laydown areas and access roads) would be clearly marked with flagging, fencing, or 26 
signposts. All project-related activities would occur within the project boundary. 27 

• Staging/laydown areas would be located in disturbed habitats and would be delineated on the grading 28 
plans. Vehicle operation and staging/laydown areas would be defined by staking and flagging 29 
between stakes to prevent operations outside these areas. 30 

• The contractor will place sandbags, silt fences, earthen berms, fiber rolls, sediment traps, erosion 31 
control blankets, check dams in medium-sized channels, and straw bale dikes in smaller drain 32 
channels. 33 

• All mechanized clearing and grading, vehicle traffic, equipment staging, and the deposition of soil 34 
would be confined to the temporary and/or permanent project footprint or to other disturbed or 35 
developed land. 36 

• Heavy equipment and construction activities would be restricted to existing roads and disturbed areas 37 
to the maximum extent practicable. 38 
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4.3.4 Mitigation Measures 1 
No mitigation measures would be necessary to reduce any adverse environmental impacts to below 2 
significant levels. 3 

4.7  BIOLOGICAL RESOURCES 4 

Biological resources are evaluated in terms of compliance with Section 7 of the ESA and related laws and 5 
authorities. Emphasis is placed on species with legal, commercial, recreational, ecological, or scientific 6 
importance. Biological resources might be affected directly by ground disturbance or indirectly through 7 
such changes as increased construction noise. A habitat perspective is used to provide a framework for 8 
analysis of general classes of effects on biological resources (i.e., removal of critical habitat, noise, human 9 
disturbance). UTNG assessed effects on biological resources for significance by evaluating if the 10 
Proposed Action and No Action Alternative would: 11 

• Adversely affect any endangered, threatened, or special-status species or its designated critical 12 
habitat.  13 

• Result in the loss of a substantial number of individuals of any plant or animal species (sensitive 14 
or non-sensitive species) that could affect the abundance or diversity of that species beyond 15 
normal variability. 16 

• Cause measurable degradation of sensitive habitats, particularly wetlands. 17 
• Interfere with the movement of native resident or migratory wildlife species. 18 
• Conflict with applicable management plans for terrestrial, avian, and aquatic species and their 19 

habitat. 20 
• Cause the introduction of noxious or invasive plant species. 21 

4.7.1 Effects of the Proposed Action 22 
Potential impacts of the Proposed Action on biological resources would be limited to a very low incidence 23 
(on the order of one individual per year) of collision mortality to birds and bats, most likely affecting 24 
common species associated with developed areas. The Proposed Action would not have a significant 25 
adverse impact to biological resources. Concurrence with this statement was provided by the USFWS in 26 
an email on October 6, 2018. A copy of the email is found in Appendix A, Correspondences & List of 27 
Stakeholders. BMPs to manage less-than-significant impacts are described in Section 4.7.3.  28 

Protected Habitat or Resource 29 
The entire project site and laydown area (approximately 1.5 acres) is overgrown with non-native invasive 30 
vegetation (grasses and forbs) which would be cleared prior to construction of the wind turbine. There are 31 
no legally protected habitats such as wetlands or other waters of the U.S., or otherwise sensitive habitats 32 
as recognized in the INRMP on or in the immediate vicinity of the proposed site. Standard BMPs for 33 
erosion and sediment control would prevent impacts to wildlife and vegetation species inhabiting 34 
neighboring areas during construction. Following completion of construction, areas surrounding the wind 35 
turbine would be re-seeded with an herbaceous or low shrub cover to stabilize the soil and prevent 36 
sedimentation. During construction, invasive weedy plants could potentially grow and propagate in the 37 
exposed soil. The relatively short construction time required to install a single wind turbine and the timely 38 
reseeding of disturbed sites would minimize establishment of unwanted plant species. 39 
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Turbine operational noise would be relatively low and not expected to be audible above background noise 1 
to humans or wildlife more than about 1,000 feet (300 meters) from the turbine (NREL 2003).  2 

ESA-Listed, Proposed, or Candidate Species 3 
Under the ESA, federal agencies are required to provide documentation that ensures that agency actions 4 
will not adversely affect the existence of any federally threatened or endangered species. The ESA 5 
requires that all federal agencies avoid “taking” threatened or endangered species (which includes 6 
jeopardizing threatened or endangered 1 species habitat). Section 7 of the ESA establishes a consultation 7 
process with USFWS that ends with concurrence on a determination of the risk of jeopardy from a federal 8 
agency project. The USFWS Official Species List produced on November 3, 2019 (Appendix F) 9 
identified 4 threatened, endangered, or candidate species in the project area: Canada lynx (Threatened), 10 
yellow-billed cuckoo (Threatened), June Sucker (Endangered; a fish species), and Ute Ladies’-tresses 11 
(Threatened; a flowering plant). The Proposed Action would not involve any disturbance to previously 12 
undeveloped land and does not contain suitable habitat for the Canada lynx, June Sucker, or Ute Ladies’-13 
tresses. Therefore, the project would have no effect on these federally species.  14 

The yellow-billed cuckoo occurs in Salt Lake and Utah counties. Yellow-billed cuckoos inhabit 15 
cottonwood-willow riparian habitat and historically occurred along the Jordan River, but are no longer 16 
found there. They have not been found on AGCW (UTNG 2009); therefore, the Proposed Action would 17 
not affect this species. 18 

Sensitive and Protected Species 19 
While sensitive and protected species have been observed as present on AGCW, the Proposed Action 20 
would not involve any disturbance to previously undeveloped land and it is unlikely that federal- and 21 
state-listed threatened or endangered species would be impacted by the implementation of the Proposed 22 
Action.  23 

If a federal- or state-listed threatened or endangered species is encountered during construction within the 24 
Proposed Action site, construction activities would cease and the USFWS or Utah Department of Natural 25 
Resources (UDNR) would be notified for instruction on appropriate procedures to follow to ensure that 26 
the species were not adversely impacted. Certain threatened or endangered species could be 27 
disproportionally sensitive to short-term disturbances associated with construction and long-term 28 
disturbances from operation of the wind turbine. BMPs may be implemented to protect immediate risks to 29 
state- or federal-listed species, disturbances from the Proposed Action may, but not likely preclude future 30 
habitation of several sensitive or protected species on AGCW. 31 

Bald and Golden Eagle Protection Act 32 
Bald eagles are described as “occasionally seen flying along the Jordan River” by Sadler and Sadler 33 
(2003). They also noted one nesting pair near the Jordan River north of the town of Salt Lake (13-15 34 
miles north of AGCW). One bald eagle was observed on AGCW during the summer of 1998, but no 35 
active nests were found during the 2005-2014 field surveys. One bald eagle was observed, for 15 eagle 36 
minutes, in January 2015. Wintering bald eagles occur at Farmington Bay in the Great Salt Lake, and near 37 
Nephi (UDWR 2019), but no winter concentration areas have been identified along the Jordan River or 38 
near AGCW (UDWR 2019). There are no resources that would be attractive to bald eagles at the potential 39 
turbine location. Therefore, the Proposed Action does not pose a risk of collision to bald eagles and would 40 
not cause any disturbance that would constitute a take under the BGEPA. 41 
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As discussed in Section 3.7, there are historic (unoccupied and collapsed) golden eagle nest locations as 1 
well as occasionally active nest locations on AGCW, such as the active nest observed in March 2017 that 2 
contained two eggs. Only 1 of the 52 Golden Eagle sightings recorded since 1993 occurred within the 3 
cantonment. There has not been a successfully fledged brood of Golden Eagles for 12 years. The nearest 4 
Golden Eagle nest to the proposed wind turbine site that has not collapsed is approximately 2 miles to the 5 
west, away from the Jordan River north south flyway. Therefore, the proposed turbine poses a very low 6 
risk of collision or disturbance to golden eagles.  7 

The Proposed Action was presented to the USFWS Utah Field Office (UFO). Guidance from the UFO 8 
was used to prepare an Eagle Conservation Plan (ECP) and submit it for review. UFO determined that the 9 
proposed wind turbine would not require a Programmatic Take Permit under the BGEPA (See 10 
correspondence in Appendix A). Per the ECP, annual eagle surveys would be conducted to monitor 11 
existing Golden Eagle nests and for locating new eagle nests on AGCW. The presence of an active eagle 12 
nest on the camp would require proper protection and monitoring to avoid and minimize impact to eagles. 13 
UTNG and AGCW ERM will continue to monitor the area for use by eagles and will consult with 14 
USFWS to take appropriate action under the BGEPA in the future if new information suggests the 15 
occurrence of eagles in proximity to the turbine.  16 

Migratory Bird Treaty Act  17 
The Jordan River Valley provides habitat for migratory birds, especially waterfowl and riparian songbirds 18 
(National Audubon Society, Inc. 2000). Important Bird Areas (IBAs) identified by the Audubon Society 19 
in Utah and Salt Lake counties include Farmington Bay and Gilbert Bay on the Great Salt Lake, and 20 
Provo Bay and Goshen Bay on Utah Lake (National Audubon Society, Inc. 2013). All of these IBAs are 21 
20 or more miles from the proposed turbine location. 22 

Bird use of the developed areas where the proposed turbine could be installed is expected to be low and 23 
consist primarily of common species associated with disturbed and/or developed areas. Migratory 24 
waterfowl and songbirds moving between feeding, resting, and/or nesting areas are not expected to 25 
traverse the area under consideration for the proposed turbine. There is potential for ground-nesting 26 
migratory birds to be present within the project study area. Therefore, all planned work shall adhere to the 27 
MBTA to avoid and minimize impacts and harassment to listed migratory birds during construction. To 28 
avoid impacts to nesting birds and violation of the MBTA, project actions that involve the removal of any 29 
vegetation should occur when no nesting migratory birds, eggs, or young would be in the area from 30 
March 15 to July 31.  31 

Estimating or predicting the potential number of bird mortalities from a wind turbine, whether an 32 
individual tower or a wind farm complex, is difficult and can vary based on surrounding regional 33 
characteristics (e.g., topography, habitats, local aggregation of birds, and location relative to migration 34 
pathways). The proposed turbine location is roughly 1900 feet west of the two existing wind turbines, 35 
both of which are smaller than the proposed turbine. Fatality searches have been conducted under the 36 
existing wind turbines by AGCW ERM staff for several years, as prescribed in the Camp Williams 37 
INRMP Section 5.3.2.3. Three bird fatalities were detected between 2006 and 2013 and have been 38 
reported to USFWS (UTNG 2018). Mortality surveys will be conducted every other week in association 39 
with the new turbine in accordance with USFWS recommendations and guidelines. Reports will be 40 
submitted to USFWS. 41 
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Given the size of the proposed turbine and its location within the AGCW facility, the risk of bird 1 
collisions is relatively low. The site is not associated with topographic or habitat features that would tend 2 
to attract or concentrate birds in the area. Lighting, such as steady red lights, has been shown to attract 3 
night-migrating birds and is associated with increased bird mortality at towers. The UTNG wind turbine 4 
structure would be marked/lighted in accordance with FAA Advisory circular 70/7460-1 L Change 2, 5 
Obstruction Marking and Lighting, white paint/synchronized red lights - Chapters 4,12&13(Turbines) as 6 
described in the FAA Determination of No Hazard to Air Navigation (Appendix A). Lighting on other 7 
project infrastructure for security purposes would be minimized, focused downward, and motion or heat 8 
activated, thereby operating only when needed. By reference to published information on bird fatalities at 9 
wind turbines (MARFORRES 2011a), the proposed turbine is expected to result in bird fatalities within 10 
the lower half of the spectrum observed at wind turbine sites, which would suggest not more than one 11 
individual per year for a single, 2.0 to 2.9 MW turbine. Hence, the likelihood of affecting a rare species or 12 
having any population-level effect is very low. 13 

Bats 14 
Diamond et al. (2010) conducted a general assessment of bat foraging and roosting habitat on AGCW, 15 
along with mist-netting and acoustic surveys. Surveys were conducted at Tickville Spring (6 miles west 16 
of the proposed turbine location), Oak Springs (8 miles west), and an Irrigation Canal (approximately 0.5 17 
mile south). Roosting habitat includes mines on AGCW and to the northwest off of the facility, as well as 18 
trees and buildings. Bodies of water provide the primary foraging habitat for bats due to the abundance of 19 
insects. The surveys documented the occurrence of six species: long-eared myotis, hoary bat, silver-haired 20 
bat, little brown bat, western small-footed myotis, and long-legged myotis. Subsequent analysis of 21 
acoustic data identified calls of two more species, big brown and Brazilian free-tailed bats 22 
(MARFORRES 2011b). California myotis was previously documented on AGCW (UTNG 2009). 23 

Nine species of bats are known to occur on AGCW. Several other species are known from locations off of 24 
the Base but within 20 miles of the project site, including two state Species of Concern: Yuma myotis and 25 
Townsend’s big-eared bat. 26 

The proposed site does not contain roosting or foraging habitat, indicating a relatively low risk of 27 
collisions, although bats could fly through the area when traveling between roosting and foraging sites. 28 
Minimizing night lighting also may reduce insects that are attracted to lights, which in turn would be less 29 
likely to attract foraging bats. In the aforementioned surveys under the existing turbines, no bat carcasses 30 
have been found. As with birds, given the size of the proposed turbine and its location away from 31 
topographic features or natural areas that would attract foraging, migrating, or roosting bats, it is expected 32 
that bat fatalities would occur infrequently. By reference to published information on bat fatalities at wind 33 
turbines, the proposed 2.0 to 2.9 MW turbine is expected to result in fatalities within the lower half of the 34 
spectrum observed at wind turbine sites, which would be approximately one individual per year 35 
(MARFORRES 2011a). Hence, the likelihood of affecting a rare species of bat or having any population-36 
level effect is very low. 37 

Other Species of Conservation Concern 38 
While all migratory birds are protected under the MBTA, species of concern are afforded special 39 
consideration. Of the 28 species of Birds of Conservation listed by USFWS (2008) as being of high 40 
conservation priority in the Great Basin Region, nine have been observed at AGCW (MARFORRES 41 
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2011b); these include golden eagle, willow flycatcher, loggerhead shrike, pinyon jay, sage thrasher, 1 
Virginia’s warbler, green-tailed towhee, Brewer’s sparrow, and sage sparrow. These species could occur 2 
in the sagebrush-steppe and/or riparian habitats that are east of the project site, but would not be expected 3 
to fly through the developed area where the proposed turbine would be located. Given a fatality estimate 4 
of approximately one bird per year, it is extremely unlikely that an individual of one of these uncommon 5 
species would be affected. 6 

4.7.2 Effects of the No Action Alternative 7 
No impacts on biological resources would be expected under the No Action Alternative and conditions 8 
would remain as described in the Affected Environment. 9 

4.7.3 Best Management Practices 10 
The following BMPs would be implemented prior to or during construction for reduction or avoidance of 11 
impacts on migratory birds: 12 

• Any groundbreaking construction activities would be performed before migratory birds return to 13 
the site (approximately March 15) or after all young have fledged (approximately July 31) to 14 
avoid incidental take. 15 

• If construction is scheduled to start during the period in which migratory bird species are present, 16 
steps would be taken to prevent migratory birds from establishing nests in the potential impact 17 
area. These steps could include covering equipment and structures and use of various excluders 18 
(e.g., noise). Birds can be harassed to prevent them from nesting on the site. Once a nest is 19 
established, they cannot be harassed until all young have fledged and are capable of leaving the 20 
nest site. 21 

• If construction is scheduled to start during the period when migratory birds are present, a site-22 
specific survey for nesting migratory birds would be performed no sooner than 7 to 10 days 23 
before site clearing. The survey should be completed during the best timeframes for detecting the 24 
presence of nesting migratory birds, using accepted bird survey protocols. AGCW will follow the 25 
USFWS’ 2014 Migratory Bird Conservation Actions for Projects to Reduce the Risk of Take 26 
During the Nesting Season (USFWS 2014). 27 

• If nesting birds are found during the survey, buffer areas would be established around nests. 28 
Construction should be deferred in buffer areas until birds have left the nest. Confirmation that all 29 
young have fledged would be made by a qualified biologist. 30 

The following BMPs would be implemented for reduction or avoidance of impacts on Bald and Golden 31 
Eagles: 32 

• AGCW’s Environmental Resource Management Team would continue to annually update the 33 
AGCW Integrated Natural Resource Management Plan (INRMP) and send it for review to 34 
USFWS and the UDWR.  35 

• Migratory bird studies, that are a part of the INRMP, would continue to be carried out annually at 36 
multiple locations around AGCW. The results are included in the Annual Updates and are made 37 
available to the USFWS. 38 

• Structure lighting would be limited, to the greatest extent feasible. 39 
• Cut-in speeds will be increased, to the greatest extent feasible. 40 
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• Mortality surveys will be conducted every other week in association with the new turbine in 1 
accordance with USFWS recommendations and guidelines. Reports will be submitted to USFWS. 2 

Additional BMPs: 3 

• If federal- or state-listed threatened or endangered species are encountered during construction, 4 
activities would cease and the USFWS or UDNR would be notified for instruction on appropriate 5 
procedures to follow to ensure that the species were not adversely impacted. 6 

• Conducting post-construction monthly mortality monitoring for avian and bat species and report 7 
mortality increases. If mortality increases, coordination with USFWS will determine appropriate 8 
conservation measures to minimize impacts to birds and bat species. 9 

• Avoid creating or maintaining habitat features that attract birds and bats.  10 
o Removing carrion 11 
o Maintaining vegetation to heights to reduce prey availability 12 
o Minimizing water ponding 13 
o Avoiding the creation of situations where prey base would increase (e.g. rock piles or 14 

eroded turbine pads with openings underneath that are suitable for rodents to attract 15 
raptors) 16 

• All fill material brought to the construction site from off base would be checked to ensure that it 17 
is clean – specifically, that it is free from contaminants and does not contain any seeds or plant 18 
materials from non-native or invasive species. 19 

4.8  CULTURAL RESOURCES 20 

UTNG assessed the potential for significant impacts to cultural resources based on whether either 21 
alternative would: 22 

• Alter the integrity of a historic or archaeological resource listed in or eligible for listing in the 23 
NRHP. 24 

• Disturb any human remains. 25 
• Cause a substantial adverse change in the significance of a tribal cultural resource of value to 26 

federally recognized Native American Tribes. 27 

4.8.1 Effects of the Proposed Action 28 
The cultural records at the UDSH indicate that portions of eight historic linear sites (42SL295, 42SL286, 29 
42SL293, 42SL510, 42SL287, 42UT947, 42UT1029, and 42UT1101) evaluated as eligible for listing in 30 
the NRHP lie within the visual APE of proposed wind turbine and may be indirectly affected by it. All 31 
eight of these linear historic resources currently have Utah SHPO concurrence on their NRHP eligibility 32 
determinations. All of these resources are considered eligible because of their association with significant 33 
historic events and/or significant persons in national, state, or local history (Criteria A and B of 36 CFR 34 
60.4). Setting is an important aspect of integrity for historic properties considered eligible to the NRHP 35 
under Criteria A and B, and a negative impact to the setting of such historic properties is considered to be 36 
an adverse effect upon them (National Park Service 1997). In the present instance however, the setting of 37 
the historic linear properties has already been compromised by recent developments including housing 38 
developments, modern roadways, recreation trails, utility lines, and the two existing wind turbines at 39 
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AGCW. Because the setting of these eight historic properties has already been compromised, the addition 1 
of another wind turbine would have no adverse effect as a result of proposed project activities. 2 

Impacts to other historic structures and features present within the boundaries of the Cantonment are 3 
expected to be non-significant. As with the historic linear sites, the degree of development at AGCW and 4 
in the surrounding area, including the two existing turbines has compromised the setting for these historic 5 
resources to the extent that the addition of another turbine would have no adverse effect. One historic 6 
canal is located near the project, however protective measures are in place to ensure it is not impacted 7 
during turbine construction or use. No other archaeological or historical sites are located within the 8 
project APE, therefore impacts to historic properties are not expected. 9 

A determination of No Adverse Effect for the Proposed Action was prepared and submitted to Utah 10 
SHPO for review. As documented in a letter dated August 2, 2018, Utah SHPO concurs with the 11 
determination and effect for the Proposed Action (Appendix A). Avoidance of the site and a written 12 
Unanticipated Discovery Plan to address the steps to take in the event buried cultural resources, artifacts, 13 
human remains or other cultural items are discovered during construction would ensure impacts are less 14 
than significant.  15 

4.8.1.1 Native American Consultation 16 
The UTNG initiated consultation regarding the Proposed Action through a letter sent to tribal 17 
representatives on August 2, 2018, and discussed in a quarterly tribal meeting August 22, 2018. Several 18 
follow-up emails and phone calls were attempted over the next several months. At the time of publication, 19 
two Tribal Representatives responded to a written letter and presentation on the proposed project. The 20 
Paiute Tribe of Utah stated that the tribe has no objections pertaining to the project. The Northwestern 21 
Band of the Shoshone Nation also had no objections pertaining to the project. The three other tribes 22 
invited to participate in consultation (Confederate Tribes of the Goshute Reservation, Skull Valley Band 23 
of Goshute Indians, and Ute Indian Tribe) did not provide comments or concerns pertaining to the project. 24 
Non-responsive tribes have been contacted a minimum of three times since the August 2, 2018 letter was 25 
sent. Records of consultation area found in Appendix A. 26 

4.8.2 Effects of the No Action Alternative 27 
Conditions under the No Action Alternative regarding cultural resources would be expected to remain as 28 
described in the Affected Environment section. 29 

4.8.3 Best Management Practices 30 
In the event of an inadvertent discovery of a potential cultural resource during site construction, 31 
construction activity at that location will cease until the potential resource is evaluated by a qualified 32 
archaeologist and/or Tribal representative(s), as appropriate. Construction may proceed once the 33 
discovery is determined to have no potential significance, subject to the completion of documentation and 34 
consultation with the SHPO, if required. If applicable, procedures required under the Native American 35 
Graves Protection and Repatriation Act (NAGPRA) (43 CFR Part 10) will be followed. 36 

4.8.4 Mitigation Measures 37 
No mitigation measures would be necessary to reduce any adverse environmental impacts to below 38 
significant levels.  39 
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4.9 VISUAL RESOURCES 1 

UTNG assessed the potential for significant visual impacts based on whether the Proposed Action or No 2 
Action Alternative would: 3 

• Substantially degrade the existing visual character or quality of public views (public views are 4 
those that are experienced from publicly accessible vantage point).  5 

• Block or degrade a scenic vista, viewshed, or roadway. 6 
• Create a new source of substantial light or glare which would adversely affect day or nighttime 7 

views in the area. 8 

4.9.1 Effects of the Proposed Action 9 
The analysis of visual impacts from the Proposed Action was carried out from six (6) view shed vantage 10 
points. Locations of view shed vantage points were determined by use of a GIS-based View Shed Line of 11 
Sight Analysis Map (Figure 4.9-1) and selection of locations on roadways in the vicinity (Figure 4.9-2). A 12 
detailed analysis of visual impacts associated with the Proposed Action is provided in the Camp Williams 13 
Wind Turbine View Shed Study and Addendum in Appendix H. 14 

The View Shed Study indicate the nacelle on the proposed turbine at the preferred location is about 230 15 
feet higher than the total height of the existing 660 kW Vestas turbine, making it more visible to the 16 
surrounding area. However, while the proposed wind turbine might attract the attention of the viewer, it 17 
would not dominate the view because of the presence of the two existing wind turbines. It should be noted 18 
that the View Shed Study determined that Option B provided the least visible location for the proposed 19 
wind turbine. While Option A was determined to be a more visible location, other factors (such as slope 20 
stability issues, distance from connection sources, amount of ground disturbance needed), it was 21 
determined to be the best location for the Proposed Action site. 22 

Photos of the two existing wind turbines taken from the six view shed vantage points towards the AGCW 23 
were used to analyze the Proposed Action by using photo-simulation to place the proposed turbine into 24 
the photos. These photos show what the new turbine might look like in operation. These rendered photos 25 
are in Figures 4.9-3 through 4.9-8. None of the roads within the view shed study area scenic. 26 

View Shed Vantage Point Site 1 is located on Southbound I-15 straight across the Jordan River from 27 
AGCW. From this location, AGCW is located to the southwest. This location is the closest that I-15 gets 28 
to the proposed turbine. The photograph for Site 1 (Figure 4.9-3) was taken on the frontage road adjacent 29 
to I-15 southbound. At this location, the proposed wind turbine is visible to drivers who are looking to the 30 
west as they drive north or south on I-15. It is taller and more prominent than the other turbines. The 31 
presence of the new turbine would not impact the visual character of the canyon, hinder views of the 32 
Jordan River below, or block a significant vista. 33 

View Shed Vantage Point Site 2 is located south of AGCW at about 2100 North and 3600 West looking 34 
north towards the proposed turbine site. Vantage Point 2 shows several farm buildings in the foreground, 35 
but no residences are located in this area. From this view, the existing 660 kW Vestas turbine is mostly 36 
hidden by trees while the proposed turbine rises almost entirely above the tree line and hillside (Figure 37 
4.9-4). The new turbine would be significantly more prominent that the existing turbine. From this low 38 
point in the valley, there does not appear to be any public view to be obscured. The turbine would be 39 
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presumed visible from this site at night but assumed to not be a substantial new source of light in a 1 
predominately suburban area. 2 

View Shed Vantage Point Site 3 is located in a subdivision in Bluffdale, north of AGCW. The photograph 3 
for Site 3 was taken from the southern edge of the subdivision, south toward AGCW and the Jordan 4 
Narrows. From this view, the proposed turbine rises higher into the sky compared to the existing 660 kW 5 
Vestas turbine which is barely visible to the left of the proposed turbine (Figure 4.9-5). Power lines and 6 
power poles are in the foreground of the photo and appear taller than the proposed turbine. The power 7 
lines extend south to the AGCW Cantonment and contrast with the view of the Jordan Narrows. Similar 8 
to Site 2, the addition of the taller wind turbine into the background of the view does not impact the view 9 
from the subdivision and it appears smaller than the power lines in the foreground. It does not degrade the 10 
existing visual character of block an already partially obscured viewshed. 11 

View Shed Vantage Point Site 4 is located on Redwood Road looking east towards the proposed turbine 12 
site. At this location, the proposed wind turbine is visible to drivers who are looking to the east as they 13 
drive north or south on Redwood Road. As shown in this photograph, the existing 660 kW Vestas turbine 14 
is barely visible from this location, while the proposed turbine is higher and more visible (Figure 4.9-6). 15 
The proposed turbine lower tower is partially obscured by an embankment of chain-link fence. The new 16 
turbine would be visible to drivers and passengers on Redwood Road. Due to the berm along the east side 17 
of the road, and fairly insolated nature of the turbine, no views from the roadway would be impacted or 18 
degrade the visual character from the road. 19 

View Shed Vantage Point Sites 5 and 6 are located within the Utah Veterans Cemetery and Memorial 20 
Park. These vantage points provide views of the proposed and existing 660 kW turbine along with the 21 
structure and facilities on the AGCW Cantonment. The proposed turbine would have a variable contrast 22 
with the existing landscape and structures (Figures 4.9-7 and 4.9-8). This contrast represents the more 23 
developed Cantonment facilities and its existing turbines and powerlines in the background. While the 24 
park would incur an impact from the proposed turbine, it would not be a substantial depredation of the 25 
existing visual character or overall quality of public view. At night, when the park and cemetery are 26 
closed to the public, the turbine would be visible from these areas. 27 

From the various vantage points, the proposed turbine would have weak to strong contrasts with the 28 
foreground, middle ground and background landscapes and vegetation. From some vantage points, strong 29 
contrasts would be present between the straight, linear, vertically oriented tower and blades of the turbine, 30 
and the often flat, horizontal bench on which it stands in the middle ground and the blocky mountains 31 
with the undulating lines of their crests in the background. The symmetrical, linear form of the turbine 32 
also contrasts strongly with the patchy, asymmetrical form, and the irregular and curved lines of the 33 
vegetation present in the middle ground.  34 

The light gray/white color of the turbine also contrasts with the seasonally changing colors of the 35 
surrounding landscape and vegetation. The straight, vertical tower and blades of the turbine would have a 36 
strong contrast with the rectangular- and square-shaped buildings at the AGCW cantonment in the 37 
background.  38 
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Figure 4.9-2 Vantage View Points
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Figure 4.9-3 Photosimulation View of Proposed Turbine (facing southwest) from Site 1.

Figure 4.9-4 Photosimulation View of Proposed Turbine (facing northwest) from Site 2.
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Figure 4.9-5 Photosimulation View of Proposed Turbine (facing south) from Site 3.

Figure 4.9-6 Photosimulation View of Proposed Turbine (facing northeast) from Site 4.
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Figure 4.9-7 Photosimulation View of Proposed Turbine (facing east) from Site 5.

Figure 4.9-8 Photosimulation View of Proposed Turbine (facing east) from Site 6.
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In other places, moderate contrasts would be present between the smooth, spikey texture of the turbine 1 
and the rough, bumpy, coarse, texture of the surrounding landscape and vegetation in the middle ground. 2 
The turbine would also have a moderate contrast with the dull brown, tan, red, and blue colors of the 3 
existing buildings at the AGCW cantonment in the background.  4 

Weak contrasts occur with the straight, vertical, linear forms and light gray colors of the existing utility 5 
poles and two existing turbines in the background. The turbine would also have weak contrast with the 6 
bumpy and spikey textures of the existing structures. The strong, bold lines of the turbine would have no 7 
contrast with the bold, distinct lines of these existing linear structures. Overall, the resulting cumulative 8 
contrast of the proposed wind turbine is considered a low to moderate contrast with the existing 9 
landscape. 10 

The prominence of the existing utility lines and poles, and the existing wind turbines, would make the 11 
new turbine less prominent. The nearest major roadway, Highway 68, is a four-lane highway that extends 12 
north to south along the west side of AGCW. Views of the turbine would be most likely for southbound 13 
travelers as they approach AGCW from the north and look toward the Jordan River to the east. The 14 
proposed turbine would be visible to users of the Jordan River Recreation Trail located along the Jordan 15 
River below the proposed turbine site. Views along the trail currently include the two existing wind 16 
turbines, as well as multiple utility lines with tall poles. While the proposed wind turbine might attract the 17 
attention of the viewer, it would not dominate the view because of the dominance of the existing 18 
structures in the view. Therefore, the addition of the proposed turbine to the existing landscape would 19 
have no significant impact on the visual resources of the area. 20 

Shadow Flicker 21 

Shadow flicker is the term used to describe the effect caused by the shadows cast by moving wind turbine 22 
blades when the sun is visible. This can result in alternating changes in light intensity perceived by 23 
viewers. Since wind turbines are usually located relatively far from potential shadow receptors, shadow 24 
flicker typically occurs only at times and locations of low sun angles; this is most common just after 25 
sunrise and just before sunset, and is extremely uncommon in Utah’s lower latitudes and may occur only 26 
certain times of day at certain times of the year. The potential for shadow flicker has been raised as a 27 
visual issue by close neighbors of wind farm projects. AGCW prepared the Shadow Flicker Analysis to 28 
conduct a more detailed investigation of site-specific conditions at individual receptor locations, and 29 
analyze their projected flick projections. (Source: Utah Wind Energy Guidelines, and AWEA Siting 30 
Handbook).  31 

A Shadow Flicker Study was prepared to analyze potential impacts to sensitive resources including 32 
occupied structures and roadways located between 1,000m and 1,500m (3,280 ft – 4,921 ft). The Shadow 33 
Flicker Study and Addendum are included in Appendix I. 34 

Figures 4.9-9 and 4.9-10 have two concentric circles drawn onto aerial maps at 1,000 m and 1,500 m. 35 
These circles represent the diminishing flicker intensity zone described in Section 3.9. Shadows were 36 
analyzed on the 21st of each month, with particular attention to the hour after sunrise and the hour before 37 
sunset.  38 

Three non-residential areas were identified as potentially being impacted.  39 
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The first area is Redwood Road (see Figure 4.9-9) The shadow cast over Redwood Road is generally 1 
perpendicular to the road, which results in a narrow shadow that a driver must pass through. For the 2 
flicker to have a negative safety impact, the driver would have to be looking into the sun while the blade 3 
passes through the sun. Based on the model, the sun will not be in a positioned in front of the driver, 4 
rather, it will be to the right side or left side of the driver. Therefore, impact on drivers travelling on 5 
Redwood Road will be less than significant. 6 

The second is the Ashton Garden subdivision. During parts of May through July, the wind turbine’s 7 
shadow passes over Ashton Gardens (Figure 4.9-10). Ashton Gardens is located 1,000 m to 1,500 m from 8 
the wind turbine, where the flicker intensity is barely noticeable. Given the low intensity and that it is a 9 
non-residential area, it is reasonable to conclude the flicker will not have a negative impact at Ashton 10 
Gardens.  11 
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Figure 4.9: Max Flicker shadow over Redwood Road (Dec. 21 at 6:15 AM).

Figure 4.10: Max shadow coverge over Ashton Gardens (June 21 at 7:10 PM).
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The Mountain View Corridor is a planned north-south highway that mostly runs parallel to Redwood 1 
Road on the west side (see Figure 4.9-11). Similar to Redwood Road, the shadow cast will generally be 2 
perpendicular to the road and will have a less than significant impact on the drivers.  3 

Shadow cast modeling 4 
for the proposed 2.0 to 5 
2.9 MW wind turbine 6 
shows that residential 7 
homes north and to the 8 
far east of the wind 9 
turbine location are 10 
outside of its shadow 11 
path. With regard to 12 
Redwood Road, 13 
modelling shows the 14 
shadow generally 15 
crosses Redwood Road 16 
and the planned 17 
Mountain View corridor 18 
perpendicular to drivers 19 
and will not create a 20 
visible flicker in front of 21 
drivers. Ashton Gardens 22 
at Thanksgiving Point to 23 
the southeast will have a 24 
shadow cast on it in the 25 
evening for up to two 26 
hours from May to July. 27 
The distance to Ashton Gardens is over 1,000 m, resulting in a low flicker intensity. The proposed wind 28 
turbine will have a less than significant flicker impact on the surrounding areas. 29 

4.9.2 Effects of the No Action Alternative 30 
The No Action Alternative would have no effect on visual resources. 31 

4.9.3 Best Management Practices 32 
The wind turbine structure would be marked/lighted in accordance with FAA Advisory circular 70/7460-33 
1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights - Chapters 34 
4,12&13(Turbines) as described in the FAA Determination of No Hazard to Air Navigation (Appendix 35 
A). Lighting on other project infrastructure for security purposes would be minimized, focused 36 
downward, and motion or heat activated, thereby operating only when needed. 37 

During construction if night work and consequent lighting are required, light fixtures would be shielded 38 
downward. 39 

Figure 4.9-11 Future Mountain View Corridor Highway Alignment 
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4.9.4 Mitigation Measures 1 
No mitigation measures would be necessary to reduce any adverse environmental impacts to below 2 
significant levels. 3 

4.10  SOCIOECONOMICS 4 

UTNG assessed the potential for significant socioeconomic impacts based on whether either alternative 5 
would: 6 

• Substantially change local population growth rates or employment opportunities. 7 
• Create a shortage or surplus of housing or public services in an area. 8 

The potential for significant health and safety impacts and impacts on public services was assessed based 9 
on whether alternatives would: 10 

• Substantially increase human health risks and exposure. 11 
• Results in disproportionate health or safety risks to children. 12 
• Displace, impede effective access to, or increase demand beyond available capacities of 13 

emergency response services, fire protection, law enforcement, healthcare facilities, recreational 14 
facilities, and school systems in the area. 15 

4.10.1 Effects of the Proposed Action 16 
The Proposed Action would have no substantive negative impacts to the socioeconomic conditions of the 17 
area, and short-term construction jobs (the construction phase typically is 4 months) and long-term 18 
maintenance needs (the life of the turbine) would represent a small benefit to the area’s economy. Most 19 
repairs and maintenance activities would be conducted by operations and maintenance contractor crews 20 
which would contribute to income, employment, and possibly housing in the area. Some monitoring and 21 
maintenance would be conducted by on-site engineering and maintenance personnel. Overall, there would 22 
not be a substantial change in population or employment and there would be no displacement of people or 23 
housing. 24 

Public and Occupational Health and Safety 25 

AGCW is operated as a secure installation with controlled access and is entirely fenced and patrolled. The 26 
general public is not allowed access. Construction hazards would be similar to those existing at a typical 27 
construction site and would be related to the operation of large vehicles and pieces of equipment. 28 
Construction workers would use appropriate protection and would follow OSHA standards and 29 
procedures. The contractor would be responsible for ensuring that all contractor employees (and 30 
subcontractors) comply with all applicable OSHA standards. Thus, with the implementation of measures 31 
in Section 2.2, impacts to health and safety from construction of the proposed turbine would be less than 32 
significant. 33 

Operational hazards are primarily related to blade failure, particularly during a storm. The proposed wind 34 
turbine is equipped with internal sensors and three separate braking systems; should the sensors detect an 35 
imbalance among the blades, the braking systems would automatically be engaged and would shut down 36 
the turbine to prevent failure. Similarly, should ice form on the blades, the sensors would detect the 37 
resulting imbalance and would shut the turbine down, eliminating the possibility of ice-throw. 38 



Environmental Assessment for Proposed Wind Turbine, Camp Williams Utah National Guard 

 

May 2020 

 

Page 83 of 107  

Furthermore, the turbine would be designed to withstand the high-speed wind produced by the regional 1 
50-year storms, during which people are generally indoors. Finally, there is no site in the vicinity of the 2 
turbine where children gather. Therefore, impacts to health or safety from operation of the Proposed 3 
Action would be less than significant. Upon completion of construction and installation of the proposed 4 
wind turbine, UTNG personnel will be trained in operations and maintenance (O&M), which will include 5 
health and safety procedures.  6 

Impacts from shadow flicker and blade glint and glare are discussed in Section 4.9, Visual Resources. 7 

4.10.2 Effects of the No Action Alternative 8 
Under the No Action Alternative, there would be no socioeconomic impacts to the region.  9 

4.10.3 Best Management Practices 10 
No BMPs would be implemented as there would not be a substantial change in population or employment 11 
and no displacement of people or housing.  12 

4.11 ENVIRONMENTAL JUSTICE 13 

UTNG assessed the potential for significant environmental justice impacts on airspace based on whether 14 
the Proposed Action or No Action Alternative would: 15 

• Cause disproportionately high and adverse environmental, economic, social, or health effects on 16 
minority or low-income populations. 17 

4.11.1 Effects of the Proposed Action 18 
The Proposed Action is not likely to impact a disproportionate population of low-income families, or 19 
minorities because the components of the Proposed Action would occur entirely within the fenced 20 
boundary. However, for reference purposes, when evaluating the minority population of the ROI, it is 21 
comparable or lower to the reference areas populations. 22 

Poverty levels can be evaluated based on the census tracts surrounding the ROI along with the reference 23 
areas of Salt Lake County, Utah County, and the State of Utah. The percentage of population living below 24 
the poverty level in the ROI is lower than the reference areas; therefore, there would be no 25 
disproportionate impact of the Proposed Action on low-income populations. 26 

4.11.2 Effects of the No Action Alternative 27 
Implementation of the No Action Alternative would not result in a change in current conditions and, 28 
therefore, no impacts to Environmental Justice would occur. 29 

4.9.3 Best Management Practices 30 
No BMPs would be implemented as there are no disproportionate impacts on low-income populations, 31 
disadvantaged groups, neighborhoods, or children. 32 

4.12  INFRASTRUCTURE 33 

UTNG assessed the potential for significant infrastructure impacts based on whether either alternative 34 
would: 35 
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• Alter utilities such that demand exceeds supply or capacity, or would cause substantial alterations 1 
to existing utility systems. 2 

• Substantially increase non-renewable energy consumption or limit the supply of local energy 3 
resources. 4 

• Conflict with or obstruct a federal, state, or local plan for renewable energy or energy efficiency. 5 
• Degrade the level of service (LOS) to exceed traffic-handling capacity by increasing daily 6 

vehicular traffic on roadways. 7 
• Substantially increase vehicle miles traveled (VMT). 8 
• Cause temporary road and lane closures that would result in inadequate emergency access. 9 
• Cause temporary road and lane closures that would temporarily disrupt traffic flow. 10 
• Conflict with a program plan, ordinance, or policy addressing the circulation system, including 11 

transit, roadway, bicycle, and pedestrian facilities. 12 
• Result in inadequate parking capacity. 13 

4.12.1 Effects of the Proposed Action 14 
The analysis to determine potential impacts on infrastructure and infrastructure systems considers 15 
primarily whether a Proposed Action would exceed capacity or place unreasonable demand on a specific 16 
utility. The energy distribution system would need to be expanded as a result of the Proposed Action.  17 

Energy Distribution System 18 

Under the Proposed Action, the power output at full generation capacity would be 2.0 to 2.9 MW for the 19 
proposed wind turbine. Underground electrical transmission lines would connect the proposed turbine to 20 
the AGCW energy distribution system. As part of this project, electrical transmission lines have been 21 
designed to meet the estimated needs for the Proposed Action (Figure 4.12-1).  22 

The wind turbine would first provide electricity to the AGCW facilities and then excess energy would be 23 
diverted to the electricity grid. Diversion to the electricity grid would mainly occur at night when demand 24 
from AGCW is low. However, diversion to the electricity grid would potentially impact the National 25 
Guard’s current agreement with Rocky Mountain Power. This would be resolved prior to connection to 26 
the existing electricity grid through an Interconnect Agreement established between the National Guard 27 
and Rocky Mountain Power. Any upgrades/modifications identified in the Interconnect Agreement would 28 
be implemented by UTNG as part of the Proposed Action prior to connection to the area’s electricity 29 
distribution grid. Therefore, no impacts to electrical utility systems would occur with implementation of 30 
the Proposed Action. 31 

Traffic and Transportation 32 

All major turbine components, including the tower, generator, and blades, would be delivered via flatbed 33 
trucks and specialty carrier and transport trucks and trailers. Based on the size and number of delivery 34 
trucks, as well as the size of the construction crane, no conflicts are expected with the use of public roads. 35 
There may be short-term, minor adverse impacts on traffic circulation due to road closures and increased 36 
construction traffic. The road closures and construction traffic would be temporary and appropriate traffic 37 
control measures outlined in 4.12.3 would be implemented. Therefore, there would be no significant 38 
impacts to transportation. 39 
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4.12.2 Effects of the No Action Alternative 1 
Under the No Action Alternative, there would be no change in or impacts on infrastructure. Additionally, 2 
dependency on fossil fuels and other resources would continue as the base’s desire to be more energy 3 
independent would not be realized.  4 

4.12.3 Best Management Practices 5 
During road closures needed to bring the wind turbine components to AGCW, BMPs would include a 6 
traffic control plan with; 7 
 8 
• road signage, 9 
• detours, 10 
• concrete barriers, 11 
• off-hour/night transportation, and  12 
• coordination with local emergency services providers. 13 
The turbine would be monitored through the use of a supervisory control and data acquisition system (to 14 
be installed) to ensure efficient operations. Any problems would be reported electronically to operation 15 
and maintenance personnel, who would perform both routine maintenance and most major repairs. 16 
If the turbine becomes permanently non-operational, it will be removed.  17 
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4.13  AIRSPACE 1 

UTNG assessed the potential for significant impacts on airspace based on whether the Proposed Action or 2 
No Action Alternative would: 3 

• Conflict with The Obstruction to Navigation Federal Regulation (14 CFR Part 77), which requires 4 
FAA approval of any project higher than 200 feet above ground level with additional 5 
requirements for structures within 20,000 feet of the nearest point of the nearest runway.  6 

• Conflict with military training routes or special use airspace. 7 

4.13.1 Effects of the Proposed Action 8 
The proposed turbine is within the Class E airspace of the South Valley Regional Airport and the Salt 9 
Lake City International Airport and would not impact any airport operations. The Proposed Action is 10 
being coordinated with FAA Southwest Regional Office Obstruction Evaluation group and the DoD 11 
Military Aviation and Installation Assurance Siting Clearinghouse to ensure there would be no conflicts 12 
with civilian or military use of airspace. The FAA determination of no hazard to air navigation letter was 13 
issued December 10, 2019. The determination states that the structure does not exceed obstruction 14 
standards and would not be a hazard to air navigation provided the structure is marked/lighted in 15 
accordance with FAA Advisory Circular 70/7460-1 L Change 2, Obstruction Marking and Lighting (See 16 
Section 4.9.3). The DoD Assurance Siting Clearinghouse letter was issued June 6, 2019. The DoD’s 17 
review indicated that as proposed, the turbine, will have minimal impact on military operations conducted 18 
in the area. Copies of both these letters are included in Appendix A.  19 

The Proposed Action is a single turbine of relatively small size and because of its relative isolation, there 20 
would be no impacts on NEXRAD or other radars, or other television, radio, or cellular communications. 21 

In conclusion, the Proposed Action would not have a significant impact on airspace. 22 

4.13.2 Effects of the No Action Alternative 23 
Under the No Action Alternative, there would be no change in or impacts on infrastructure.  24 

4.13.3 Best Management Practices 25 
No BMPs for the protection of airspace would be implemented as the turbine would not impact any 26 
airport operations, radars, television, radio or cellular communications. 27 

4.14  HAZARDOUS AND TOXIC MATERIALS/WASTE 28 

Potentially significant impacts from hazardous and toxic materials/waste were evaluated based on if the 29 
Proposed Action or No Action Alternative would: 30 

• Substantially increases exposure to hazardous substances through generation, transport, use, 31 
disposal, or reasonable foreseeable upset and accident conditions involving hazardous substances. 32 

• Substantially increase the presence of hazardous substances in the environment through 33 
generation, transport, use, disposal, or reasonable foreseeable upset and accident conditions 34 
involving hazardous substances. 35 

• Conflict with the provisions of an applicable hazardous materials management plan. 36 
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4.14.1 Effects of the Proposed Action 1 
Construction, operation, and maintenance of wind turbines would involve the use of small quantities of 2 
hazardous materials (e.g., fuel, oil, solvents, hydraulic fluid, antifreeze, lubricant, and paints) and 3 
generation of hazardous wastes. Appropriate procedures for the handling, storage, and disposal of 4 
hazardous materials and wastes would be implemented in accordance with Resource Conservation and 5 
Recovery Act and other applicable federal, state, and local regulations. These would include preparation 6 
of a site-specific SWPPP for construction activities to include BMPs for spill prevention. In addition, the 7 
SPCCP and Hazardous Waste Management Plan would be updated to include operations of the wind 8 
turbine. Given the small amounts of hazardous materials used and hazardous wastes generated, impacts 9 
would be minor and less-than-significant. 10 

During construction, procedures would be established in the event that previously unidentified 11 
contamination is encountered. These procedures would include immediately stopping construction 12 
activities in the general vicinity and contacting the installation hazardous materials point of contact. 13 
Procedures would then be implemented, as necessary, to ensure that any contamination is properly 14 
identified, evaluated, and remediated to acceptable levels prior to the continuation of construction 15 
activities. Therefore, impacts from hazardous materials would be less-than-significant. 16 

4.14.2 Effects of the No Action Alternative 17 
Under the No Action Alternative, there would be no change in or impacts on environmental restoration, 18 
hazardous materials and wastes at AGCW. 19 

4.14.3 Best Management Practices 20 
BMPs for hazardous and toxic materials/wastes would include: 21 

• Preparation of a site-specific SWPPP for construction activities with BMPs for spill prevention. 22 

• Appropriate procedures for the handling, storage, and disposal of hazardous materials and wastes 23 
in accordance with Resource Conservation and Recovery Act and other applicable federal, state, and 24 
local regulations. 25 

• Updates and adherence to AGCW’s existing SPCCP and Hazardous Waste Management Plan to 26 
include operations of the wind turbine. Given the small amounts of hazardous materials used and 27 
hazardous wastes generated, impacts would be minor and less-than-significant. 28 

o Onsite containment and cleanup capabilities would be provided, as necessary, to prevent the 29 
release of hazardous materials. 30 

• During construction, procedures would be established in the event that previously unidentified 31 
contamination is encountered. These procedures would include immediately stopping construction 32 
activities in the general vicinity and contacting the installation hazardous materials point of contact. 33 
Procedures would then be implemented, as necessary, to ensure that any contamination is properly 34 
identified, evaluated, and remediated to acceptable levels prior to the continuation of construction 35 
activities.  36 
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4.15 BEST MANAGEMENT PRACTICES 1 

Table 4.15-1 includes BMPS that would manage less-than-significant impacts resulting from 2 
implementation of the Proposed Action. 3 

Table 4.15-1 Best Management Practices for the Proposed Action 

Resource Area Best Management Practices 

Land Use Impacts on land use would be less than significant, and therefore no BMPs are proposed. 

Air Quality During construction, dust control BMPs such as spraying water from a water truck or spray-on 
adhesives would be used to manage fugitive dust. These BMPs will be included in the SWPPP. 

Noise During construction, BMPs would include limiting work hours to daylight hours during weekdays. 

Geological Resources During construction, SWPPP BMPs will be implemented to control minor erosion and runoff. These 
BMPs may include: sandbags, silt fences, earthen berms, fiber rolls, sediment traps, erosion control 
blankets, check dams in medium-sized channels, and straw bale dikes in smaller drain channels. 

Water Resources During construction, SWPPP BMPs would be implemented to minimize increased runoff and 
erosion and subsequent impacts to surface water quality. The following BMPs may be implemented 
to minimize increased runoff and erosion and subsequent impacts to surface water quality: 
• At least seven days before project initiation, the project boundary (including temporary features 

such as staging/laydown areas and access roads) would be clearly marked with flagging, 
fencing, or signposts. All project-related activities would occur within the project boundary. 

• Staging/laydown areas would be located in disturbed habitats and would be delineated on the 
grading plans. Vehicle operation and staging/laydown areas would be defined by staking and 
flagging between stakes to prevent operations outside these areas. 

• The contractor will place sandbags, silt fences, earthen berms, fiber rolls, sediment traps, 
erosion control blankets, check dams in medium-sized channels, and straw bale dikes in smaller 
drain channels. 

• All mechanized clearing and grading, vehicle traffic, equipment staging, and the deposition of 
soil would be confined to the temporary and/or permanent project footprint or to other 
disturbed or developed land. 

• Heavy equipment and construction activities would be restricted to existing roads and disturbed 
areas to the maximum extent practicable. 
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Biological Resources BMPs for reduction or avoidance of impacts on migratory birds: 
 
• Any groundbreaking construction activities would be performed before migratory birds return 

to the site (approximately March 15) or after all young have fledged (approximately July 31) 
to avoid incidental take. 

• If construction is scheduled to start during the period in which migratory bird species are 
present, steps would be taken to prevent migratory birds from establishing nests in the 
potential impact area. These steps could include covering equipment and structures and use of 
various excluders (e.g., noise). Birds can be harassed to prevent them from nesting on the site. 
Once a nest is established, they cannot be harassed until all young have fledged and are 
capable of leaving the nest site. 

• If construction is scheduled to start during the period when migratory birds are present, a site-
specific survey for nesting migratory birds would be performed no sooner than 7 to 10 day 
before site clearing. The survey should be completed during the best timeframes for detecting 
the presence of nesting migratory birds, using accepted bird survey protocols. AGCW will 
follow the USFWS’ 2014 Migratory Bird Conservation Actions for Projects to Reduce the 
Risk of Take During the Nesting Season (USFWS 2014). 

• If nesting birds are found during the survey, buffer areas would be established around nests. 
Construction should be deferred in buffer areas until birds have left the nest. Confirmation 
that all young have fledged would be made by a qualified biologist. 

BMPs for reduction or avoidance of impacts on Bald and Golden Eagles: 
 
• AGCW’s Environmental Resource Management Team would continue to annually update the 

AGCW Integrated Natural Resource Management Plan (INRMP) and send it for review to 
USFWS and the UDWR.  

• Migratory bird studies, that are a part of the INRMP, would continue to be carried out 
annually at multiple locations around AGCW. The results are included in the Annual Updates 
and are made available to the USFWS. 

• Structure lighting would be limited, to the greatest extent feasible. 
• Cut-in speeds will be increased, to the greatest extent feasible 
• Mortality surveys will be conducted every other week in association with the new turbine in 

accordance with USFWS recommendations and guidelines. Reports will be submitted to 
USFWS. 

 
Additional BMPs: 
 
• If federal- or state-listed threatened or endangered species are encountered during 

construction, activities would cease and the USFWS or UDNR would be notified for 
instruction on appropriate procedures to follow to ensure that the species were not adversely 
impacted. 

• Conducting post-construction monthly mortality monitoring for avian and bat species and 
report mortality increases. If mortality increases, coordination with USFWS will determine 
appropriate conservation measures to minimize impacts to birds and bat species. 

• Avoid creating or maintaining habitat features that attract birds and bats.  
o Removing carrion 
o Maintaining vegetation to heights to reduce prey availability 
o Minimizing water ponding 
o Avoiding the creation of situations where prey base would increase (e.g. rock piles or 

eroded turbine pads with openings underneath that are suitable for rodents to attract 
raptors) 

• All fill material brought to the construction site from off base would be checked to ensure that 
it is clean – specifically, that it is free from contaminants and does not contain any seeds or 
plant materials from non-native or invasive species. 

Cultural Resources In the event of an inadvertent discovery of a potential cultural resource during site construction, 
construction activity at that location will cease until the potential resource is evaluated by a 
qualified archaeologist and/or Tribal representative(s), as appropriate. 
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Visual Resources The wind turbine structure would be marked/lighted in accordance with FAA Advisory circular 
70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights - 
Chapters 4,12&13(Turbines) as described in the FAA Determination of No Hazard to Air 
Navigation (Appendix A). Lighting on other project infrastructure for security purposes would be 
minimized, focused downward, and motion or heat activated, thereby operating only when needed. 
During construction if night work and consequent lighting are required, light fixtures would be 
shielded downward. 

Socioeconomics 
(including Human 
Health and Safety) 

No BMPs would be implemented as there would not be a substantial change in population or 
employment, and there no displacement of people or housing. 

Environmental Justice No BMPs would be implemented as there are no disproportionate impacts on low-income 
populations, disadvantaged groups, neighborhoods, or children. 

Infrastructure During road closures needed to bring the wind turbine components to AGCW, BMPs would 
include a traffic control plan with; 
 
• road signage, 
• detours, 
• concrete barriers, 
• off-hour/night transportation, and  
• coordination with local emergency services providers. 
 
The turbine would be monitored through the use of a supervisory control and data acquisition 
system (to be installed) to ensure efficient operations. Any problems would be reported 
electronically to operation and maintenance personnel, who would perform both routine 
maintenance and most major repairs. 

Airspace No BMPs for the protection of airspace would be implemented as the turbine would not impact any 
airport operations, radars, television, radio or cellular communications. 

Hazardous and Toxic 
Materials/Waste 

BMPs would include: 
• Preparation of a site-specific SWPPP for construction activities with BMPs for spill 

prevention. 
• Appropriate procedures for the handling, storage, and disposal of hazardous materials and 

wastes in accordance with Resource Conservation and Recovery Act and other applicable 
federal, state, and local regulations. 

• Updates and adherence to AGCW’s existing SPCCP and Hazardous Waste Management Plan 
to include operations of the wind turbine. Given the small amounts of hazardous materials 
used and hazardous wastes generated, impacts would be minor and less-than-significant. 
o Onsite containment and cleanup capabilities would be provided, as necessary, to prevent 

the release of hazardous materials. 
• During construction, procedures would be established in the event that previously unidentified 

contamination is encountered. These procedures would include immediately stopping 
construction activities in the general vicinity and contacting the installation hazardous 
materials point of contact. Procedures would then be implemented, as necessary, to ensure that 
any contamination is properly identified, evaluated, and remediated to acceptable levels prior 
to the continuation of construction activities. 

4.16 MITIGATION MEASURES 1 

No mitigation measures would be necessary to reduce any adverse environmental impacts to below 2 
significant levels. 3 

  4 
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4.17 CUMULATIVE IMPACTS 1 

4.17.1 Introduction 2 
As defined by CEQ Regulations at 40 CFR Part 1508.7, cumulative impacts are those that “result from 3 
the incremental impact of the Proposed Action when added to other past, present, and reasonably 4 
foreseeable future actions, without regard to the agency (Federal or non-Federal) or individual who 5 
undertakes such other actions.” A significant cumulative effect would result if impacts that are 6 
individually limited, but cumulatively considerable (the incremental effects of an action are considerable 7 
when viewed in connection with the effects of past actions, the effects of other current actions, and the 8 
effects of probable future actions). The cumulative analysis assumes implementation of all BMPs.  9 

The following factors were used to determine an appropriate list of cumulative projects to be considered: 10 

• Similar Environmental Impacts. A relevant cumulative project could contribute incremental 11 
effects on the same resources that would also be affected by the Proposed Action. The cumulative 12 
impact analysis need not discuss adverse effects that could result from implementation of the 13 
cumulative projects if similar effects will do not result from the action being evaluated. 14 

• Geographic Scope and Location. The geographic scope for the cumulative analysis varies by 15 
resource topic and is specific to the potentially affected resource. A relevant project is located 16 
within the defined geographic scope for the cumulative effect. 17 

• Timing and Duration of Implementation. Relevant projects typically involve activities (e.g., 18 
construction or long-term maintenance and operational activities) that would likely coincide in 19 
timing with the effects of the project (e.g., either overlap or occur immediately prior to or after 20 
the project).  21 

Past, present, and reasonably foreseeable actions in the vicinity of the Proposed Action site analyzed in 22 
this EA include the following: 23 

• Based on a communication with the Utah Governor’s Officer of Energy Development, 24 
Renewable Energy Project Manager, the only other wind turbine project they are tracking is the 25 
Castle Valley Wind Farm located in Carbon County (eastern Utah).  26 

• Two existing wind turbines (225 kW and 600 kW) located approximately 1,900 feet east of the 27 
preferred alternative. The turbines were installed in 2000 and 2005, respectively, and are operated 28 
by UTNG. The 225 kW turbine will be dismantled in the near future. 29 

• Camp Williams has an existing solar array constructed in 2016 located on the south slope of 30 
garrison (south of Building 9000). It occupies about 4.65 acres and its production capacity is 31 
about 1.1 MW AC (1.27 MW DC).  32 

• AGCW, a National Guard Training Site, consisting of approximately 24,000 acres of training 33 
land and garrison and operated by the UTNG. The general area surrounding the proposed project 34 
site is used for a variety of purposes. The large, relatively undisturbed area to the west and 35 
southwest of the cantonment is part of the Utah Training Center’s various training areas. 36 

• The proposed 2.0-2.9 MW wind turbine is to be connected to a microgrid which is be comprised 37 
of two wind turbines (existing turbine and the proposed turbine), the solar arrays, battery energy 38 
storage system, and an additional generator. The microgrid will provide power to Camp Williams 39 
in the event that Rocky Mountain Power’s connection is interrupted.  40 



Environmental Assessment for Proposed Wind Turbine, Camp Williams Utah National Guard 

 

May 2020 

 

Page 93 of 107  

• AGCW will have an Interconnect Agreement with Rocky Mountain Power to send/sell extra 1 
power generated by the facility’s renewable power sources to Rocky Mountain Power. 2 

• Surrounding the site is the AGCW cantonment, a heavily developed area consisting of barracks, 3 
motor pools and office facilities.  4 

• Nearby residential development associated with the cities of Herriman, Bluffdale, Lehi, Saratoga 5 
Springs, and Eagle Mountain, Utah. The proposed site is located on the north side of garrison, 6 
which is situated near the Beef Hollow drainage to the north and the Jordan River narrows to the 7 
west. The nearest resident (farm house) is about 0.31 miles north of the proposed site. The nearest 8 
area available for residential development is about 1.46 miles south of the potential site in Lehi 9 
City. 10 

Other notable past, present, and reasonably foreseeable actions in the region around the Proposed Action 11 
include: 12 

• Construction of the 19th Special Forces Group Readiness Center and associated roads and utility 13 
infrastructure to support the center and a build-out of the Lower Garrison Area. The total amount 14 
of surface disturbance for the Readiness Center, roads and utilities are approximately 18 acres. 15 
The utility infrastructure was completed in 2016. The SF Readiness Center is scheduled to be 16 
completed in July 2019. 17 

• Additional build-out of the Lower Garrison Area may include: Secured Entrance Facility, 18 
USP&FO Administration and Warehouse Facility, Combined Support Maintenance Shop 19 
Complex, and a Joint Forces Headquarters. No dates have been identified for any of the 20 
additional build-out projects. 21 

4.17.3 Cumulative Effects of the Proposed Action 22 
The proposed action is to replace the 225 kW wind turbine which is no longer in operation was identified 23 
in the 2013 Camp Williams Master Plan, and will continue to be included in a forthcoming Master Plan 24 
update. In addition to land management plans for properties surrounding the area of the Proposed Action, 25 
specific plans for land use such as the MTA-L Camp Williams Integrated Training Area Management 26 
Plan (UTARNG, 2019), and the Camp Williams Range Master Plan (UTARNG 2019), and the Camp 27 
Williams Unified Facilities Criteria (UFC) Master Plan (currently being developed) guide land use for the 28 
training site. No other wind turbines are planned at Camp Williams under current or proposed future 29 
plans.  30 

Implementation of the Proposed Action would not result in significant cumulative impacts. The Proposed 31 
Action could have a beneficial cumulative effect on economic conditions with other reasonable and 32 
foreseeable development projects in the area that provide job opportunities. Other existing and planned 33 
wind energy projects in the region are spread across several counties. Any mortality of migratory birds 34 
and bats, even when all reasonable measures to avoid a take have been implemented, during operation of 35 
the single wind turbine would be a small cumulative effect relative to other wind energy projects. 36 
Cumulative air quality benefits include reducing the rate of climate change and reducing the emissions 37 
associated with the extraction, importation, and burning of fossil fuels for power generation. As a result, 38 
there would be a slight beneficial cumulative impact for air quality.  39 
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In terms of visual resources, the Proposed Action would not have a significant impact on the visual 1 
resources of the area. The existing landscape of the project area already contains a number of tall 2 
structures including two existing wind turbines. While the proposed wind turbine would have a moderate 3 
degree of contrast with the existing natural landscape, it would not contrast significantly with the existing 4 
structures within it. The addition of another wind turbine to the existing landscape would not appreciably 5 
impact that which currently exists. The Proposed Action would create noise levels similar to existing 6 
outdoor levels and could have a small cumulative effect on noise levels from other reasonably foreseeable 7 
development projects in the immediate vicinity of the project site. 8 

In terms of infrastructure, potential cumulative impacts on utilities would be addressed through 9 
implementation of an Interconnect Agreement between UTNG and Rocky Mountain Power. This 10 
coordination with the local utility provider and implementation of its requirements for new wind power 11 
connections to the grid would ensure that adverse cumulative impacts do not occur. The Proposed Action 12 
would not increase energy use, and in the case of the microgrid provide a level of redundancy to avoid 13 
needing them to operate at full capacity when the turbine is operating. 14 

No significant adverse cumulative impacts to the environment, induced by changes under the Proposed 15 
Action, are anticipated within the region. Close coordination between the UTNG and local planning 16 
authorities and community representatives would serve to minimize any identified potential future land 17 
use conflicts. Implementation of land use and resource management plans would serve to control the 18 
extent of environmental impacts, and proper planning would ensure that future conditions maintain the 19 
quality of life that area residents currently enjoy. Implementation of effective environmental management 20 
plans and programs would minimize or eliminate any potential cumulative degradation of the natural 21 
ecosystem. 22 

Under the No Action Alternative, UTNG would not construct the Proposed Action and would continue 23 
with operations as currently conducted at AGCW. There would be no cumulative effects.  24 

  25 
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Section 5.0: Comparison of Alternatives and Conclusions  1 

5.1 COMPARISON OF THE ENVIRONMENTAL CONSEQUENCES OF THE ALTERNATIVES.  2 

Table 5-1 summarizes the consequences of the Proposed Action and the No Action Alternative. 3 

Less-than-significant adverse impacts would be associated with land use, air quality, noise, geological 4 
resources, water resources, biological resources, cultural resources, visual resources, socioeconomics 5 
(health and safety), infrastructure, and hazardous and toxic materials/wastes. Positive short-term 6 
socioeconomic impacts on the local economy from construction-related jobs can be expected. There 7 
would be beneficial energy use impacts after the proposed wind turbine is constructed. The Proposed 8 
Action expansion of the AGCW facility would present the most-efficient use of government resources as 9 
power independence would be more strongly established for the UTNG. No significant adverse 10 
cumulative impacts to the environment, induced by changes under the Preferred Action, are anticipated 11 
within the region.  12 

Best management practices (BMPs) to manage impacts are described in Section 4.15. 13 

Table 5-1 Comparison of Impacts of Considered Alternatives 

Technical 
Resource Area No Action Alternative Preferred Action Alternative 

Land Use No impact on land uses of 
AGCW and its neighboring 
communities. 

. Short- to long-term, less-than-significant adverse 
impacts on land use associated with construction and 
operational activities. Furthermore, development of 
the site would not affect adjacent public or private 
lands or activities and be in compliance with its 
neighboring municipality.  

Air Quality  No change in current 
conditions or operations 
resulting in no impacts. 
Ongoing operations’ emissions 
would continue without the air 
quality benefits from replacing 
the existing aging 225 kW wind 
turbine with a 2.0 to 2.9 MW 
one. 

Short-term, less-than-significant adverse impacts 
associated with fugitive dust during construction 
activities. Impacts would be managed through 
BMPs. Long-term, beneficial impacts to air quality 
by increasing renewable wind energy and decreasing 
GHG emissions. 

Noise No new construction would 
result in no new noise impacts. 
Ongoing operations’ noise at 
the AGCW would continue 
including from its two existing 
wind turbines. . 

Construction activities and wind turbine operations 
related noise would produce short- and long-term, 
less-than-significant adverse impacts. During 
construction BMPs would manage impacts by 
limiting noise to daylight hours during weekdays. 
Operation-related noise would generally be 
indistinguishable from background noise.  

Geological 
Resources 

No impacts as a result of no 
changes to current conditions.  

. Short-term, less-than-significant adverse impacts 
associated with potential erosion and sedimentation 
from construction activities. Impacts would be 
managed through application of BMPs and a 
Stormwater Pollution Prevention Pan (SWPPP).  
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Table 5-1 Comparison of Impacts of Considered Alternatives 

Technical 
Resource Area No Action Alternative Preferred Action Alternative 

Water Resources No impact to water resources. Short-term, less-than-significant adverse impacts 
to offsite surface waters due to soil erosion and 
consequent sedimentation during construction. 
Impacts would be managed with implementation of 
BMPs and a SWPPP. 

Biological 
Resources 

No impacts would be expected 
and current habitat would 
remain. 

Short- and long-term, less-than-significant adverse 
impacts on wildlife and plant species would be 
expected during construction activities with certain 
species returning after development. BMPs would 
be implemented to protect state or federal-listed 
sensitive species, Bald and Golden Eagles, birds 
protected under the MBTA, bats and other species of 
conservation concern from the Proposed Action.  

Cultural 
Resources 

No impacts as no ground 
disturbing activities would 
occur and no new structures 
would be built 

No adverse effects The State Historic Preservation 
Office (SHPO)has concurred with this determination 
(see Appendix A). 

Visual Resources No impacts. Wind turbine 
would not be constructed at 
AGCW resulting in no visual 
change. At a later date the 
removal of the smaller existing 
wind turbine may be a long-
term less than significant 
beneficial impact.  

Long-term, less than significant adverse impacts as 
the existing landscape of the project area already 
contains a number of tall structures including two 
existing wind turbines (one of which will be 
removed in the near-future) While the proposed 
wind turbine would have a moderate degree of 
contrast with the existing natural landscape, it would 
not contrast significantly with the existing structures 
within it. The replacement of one old turbine with 
the new turbine would not appreciably impact the 
existing landscape. 

Socioeconomics No impact attributable to No 
Action Alternative.  

Short-term positive socioeconomic impacts due to 
creation of construction jobs and additional local 
spending and revenue. Long-term beneficial 
impacts of implementing a small-scale wind energy 
project. In addition, short- and long-term less than 
significant impacts on human health and safety are 
anticipated.  

Environmental 
Justice  

No impact attributable to No 
Action Alternative.  

No disproportionate impacts of the Proposed 
Action on low-income populations, disadvantaged 
groups, neighborhoods, or children.  



Environmental Assessment for Proposed Wind Turbine, Camp Williams Utah National Guard 

 

May 2020 

 

Page 97 of 107  

Table 5-1 Comparison of Impacts of Considered Alternatives 

Technical 
Resource Area No Action Alternative Preferred Action Alternative 

Infrastructure  No infrastructure impacts. 
Energy use would continue 
without the benefit of 
decreasing non-renewable 
energy demand by replacing 
the existing aging 225 kW wind 
turbine with a 2.0 to 2.9 MW 
one.  

Beneficial decrease in non-renewable energy 
demand through renewable energy generation. 
Short- long-term, less than significant adverse 
impacts on utilities would be addressed through 
implementation of an Interconnect Agreement 
between UTNG and Rocky Mountain Power. This 
coordination with the local utility provider and 
implementation of its requirements for new wind 
power connections to the grid would ensure that 
adverse impacts do not occur. Furthermore, short-
term, less-than-significant adverse traffic impacts 
due to road closures and increased construction 
traffic. Impacts would be managed with 
implementation of BMPs. 

Airspace No impact attributable to No 
Action Alternative. 

The Proposed Action is a single turbine that would 
not impact any airport operations, radars, television, 
radio or cellular communications. The FAA and 
DoD stated that as proposed the structure would not 
be a hazard to air navigation, and would have a 
minimal impact on military operations conducted in 
the area. 

Hazardous and 
Toxic 
Materials/Waste 

No impacts. Existing hazardous 
materials/waste management 
plans would continue to be 
implemented at AGCW. 

Short- and long-term, less-than-significant adverse 
impacts could result from the use of hazardous 
materials during construction, operation and 
maintenance of wind turbine activities. Impacts 
would be managed through ongoing regulatory 
compliance and BMPs. 

 1 

5.2 CONCLUSIONS 2 

This EA describes the comprehensive evaluation of the existing conditions and environmental 3 
consequences of implementing the Proposed Action and the No Action Alternative, as required by NEPA. 4 

Based on the findings of this EA there would be no significant adverse impact to environmental resources 5 
resulting from the Proposed Action or the No Action Alternative. A draft Finding of No Significant 6 
Impact has been prepared to accompany this EA, which concludes preparation of an Environmental 7 
Impact Statement is not required for this Proposed Action. 8 

 9 

  10 
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Section 7.0: List of Preparers  1 

This EA has been prepared by UTNG to evaluate the potential environmental, cultural, and socioeconomic 2 
consequences of construction of new facilities and other training assets at AGCW near Bluffdale, Utah. 3 
This EA has been prepared in accordance with the NEPA, Section 102(2)(C); the CEQ Regulations for 4 
Implementing the Procedural Provisions of NEPA 40 CFR Parts 1500 through 1508; and Environmental 5 
Analysis of Army Actions, 32 CFR Part 651 and ARNG NEPA Handbook 2011. A formal list of preparers, 6 
relevant experience, and primary responsibilities is provided below. 7 

 8 
Name Education and Experience Primary Responsibilities 

Bryce Taggart 

M.S. Master of Strategic Studies, US Army War College 
(2011), M.P.A. Brigham Young University (1985), B.S. 
Microbiology/Chemistry, Weber State University (1979), 
38 years’ experience in environmental compliance, 
environmental condition of property and NEPA analysis 

NEPA and Air Quality Program 
Manager, Environmental Resources 
Management Office, UTNG 

Shaun Nelson 

M.A. Anthropology, Brigham Young University (2001), 
B.S. Anthropology and B.S. Recreation, University of 
Utah (1994), 25 years’ experience in cultural resource 
management and environmental review (NEPA). 

NEPA Program Manager, 
Environmental Resources 
Management Office, UTNG 

Vakameilalo J. 
Tu'ifua 

B.S. Electrical Engineering, University of Utah (2012); 
5+ years’ experience in Quality Control and Project 
Management 

Project Manager, Construction 
Facilities Management Office, 
UTNG 

Robert K. Price, 
P.E. 

B.S. Chemical Engineering, Texas A&M (1982); 35 years' 
experience in Environmental Science and Engineering  

Environmental Program 
Manager, Environmental 
Resources Management Office, 
UTNG 

Maia London 

M.S. Anthropology, Northern Arizona University (2014); 
B.A. University of Utah, Anthropology, (2012); 8 years’ 
experience in cultural resource management with State 
and Federal agencies 

Cultural Resource Manager, 
Environmental Resources 
Management Office, UTNG 

Doug Johnson 
B.S. Range Management, Humboldt State University 
(1989), M.S. Range Science, Utah State University 
(1992), 27 years professional experience 

Natural Resources Manager 
Environmental Resources 
Management Office, UTNG 

Chris 
Frauenhofer 

M.S. Environmental Science - Conservation Biology, 
Antioch University New England (2016), B.A. 
Environmental Science, minor in biology, Alfred 
University (2013), Wildlife Biologist: 6 years field 
experience 

Natural Resources 
Environmental Resources 
Management Office, UTNG 

David Waldron, 
P.E. 

M.S. & B.S. Civil Engineering, Utah State University, 
Forsgren Associates, Inc., Senior Civil Engineering 
Manager, 22 years’ experience 

Project Manager; Lead 
Designer, technical review and 
quality assurance of the EA. 
(contractor) 

Patrick Wickman 

M.S. Urban Environmental Systems Management, Pratt 
Institute; B.A. Geoarchaeology, Hamilton College; 
Forsgren Associates, Inc., 16 years’ experience in 
environmental review (NEPA) and project management 

Document Lead, Project 
Scientist; data collection, 
analysis and preparation of EA 
text.(contractor) 

Phil Bandy 
M.P.A. Environmental and Natural Resources Policy and 
Administration, M.S. Geology, B.S. Geosciences, Boise 
State University, 23 years’ experience 

Original Document Lead, 
Project Scientist; data 
collection, analysis and 
preparation of EA 
text.(contractor) 
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Burgoon 

B.S. Environmental Science, Virginia Polytechnic 
Institute, 9 years’ experience in Environmental Data 
Analysis, Compilation, and Reporting 

Project Scientist; data 
collection, analysis, and 
preparation of EA text 
(contractor) 
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Section 8.0: Agencies and Individuals Consulted 1 

UTNG contacted the following agencies and NGOs regarding the project. Copies of agency coordination 2 
documentation are provided in Appendix A: 3 

• Bluffdale City 4 
• Lehi City  5 
• Riverton City 6 
• Saratoga Springs City 7 
• Federal Aviation Administration 8 
• Eagle Mountain City 9 
• Salt Lake County 10 
• Utah County 11 
• Utah Department of Environmental Quality 12 
• Utah Department of Natural Resources 13 
• Utah Department of Transportation 14 
• Utah Division of State History 15 
• Utah Highway Patrol 16 
• US Army Corps of Engineers Utah Regulatory Office 17 
• USDA Natural Resources Conservation Service 18 
• USEPA Region 8 19 
• USFWS Region 6 - Utah Ecological Services Field Office 20 
• USFWS Uinta-Wasatch-Cache National Forest 21 
• Wasatch Front Regional Council 22 
• Utah County Birders 23 
• HawkWatch International 24 
• Mountainland Association of Governments 25 
• Rocky Mountain Power 26 
• Great Salt Lake Audubon Society 27 

UTNG contacted the following Native American tribes regarding the project. Copies of correspondence 28 
with tribes are provided in Appendix A. 29 

• Confederated Tribe of Goshute Reservation 30 
• Northwestern Band of Shoshone Nation 31 
• Paiute Indian Tribe of Utah 32 
• Skull Valley Band of Goshute Indians 33 
• Ute Indian Tribe 34 
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177

Aeronautical Study No.
2019-WTW-10763-OE
Prior Study No.
2019-WTW-2718-OE

Page 1 of 5

Issued Date: 12/10/2019

Bryce Taggart
Utah National Guard
12953 S. Minuteman Drive
Draper, UT 84020

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Wind Turbine WT-3
Location: Bluffdale, UT
Latitude: 40-26-23.10N NAD 83
Longitude: 111-55-37.80W
Heights: 4748 feet site elevation (SE)

496 feet above ground level (AGL)
5244 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, white paint/synchronized red lights -
Chapters 4,12&13(Turbines).

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)

This determination expires on 06/10/2021 unless:

(a) the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.

(b) extended, revised, or terminated by the issuing office.
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NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates and
heights. This determination is valid for coordinates within one (1) second latitude/longitude and up to the
approved AMSL height listed above (provided the AGL height does not exceed 499 feet). If a certified 1A or
2C accuracy survey was required to mitigate an adverse effect, any change in coordinates or increase in height
will require a new certified accuracy survey and may require a new aeronautical study.

If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.

Additional wind turbines or met towers proposed in the future may cause a cumulative effect on the national
airspace system. All information from submission of Supplemental Notice (7460-2 Part 2) will be considered
the final data (including heights) for this structure. Any future construction or alteration, including but not
limited to changes in heights, requires separate notice to the FAA.

Obstruction marking and lighting recommendations for wind turbine farms are based on the scheme for the
entire project. ANY change to the height, location or number of turbines within this project will require a
reanalysis of the marking and lighting recommendation for the entire project. In particular, the removal of
previously planned or built turbines/turbine locations from the project will often result in a change in the
marking/lighting recommendation for other turbines within the project. It is the proponent's responsibility to
contact the FAA to discuss the process for developing a revised obstruction marking and lighting plan should
this occur.

In order to ensure proper conspicuity of turbines at night during construction, all turbines should be lit with
temporary lighting once they reach a height of 200 feet or greater until such time the permanent lighting
configuration is turned on. As the height of the structure continues to increase, the temporary lighting should
be relocated to the uppermost part of the structure. The temporary lighting may be turned off for periods when
they would interfere with construction personnel. If practical, permanent obstruction lights should be installed
and operated at each level as construction progresses. An FAA Type L-810 steady red light fixture shall be
used to light the structure during the construction phase. If power is not available, turbines shall be lit with self-
contained, solar powered LED steady red light fixture that meets the photometric requirements of an FAA Type
L-810 lighting system. The lights should be positioned to ensure that a pilot has an unobstructed view of at least
one light at each level. The use of a NOTAM (D) to not light turbines within a project until the entire project
has been completed is prohibited.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.
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This determination cancels and supersedes prior determinations issued for this structure.

If we can be of further assistance, please contact our office at (404) 305-6645, or Lan.norris@faa.gov. On any
future correspondence concerning this matter, please refer to Aeronautical Study Number 2019-WTW-10763-
OE.

Signature Control No: 421151373-424876132 ( DNE -WT )
Lan Norris
Specialist

Attachment(s)
Case Description
Map(s)
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Case Description for ASN 2019-WTW-10763-OE

Reference ASN: 2019-WTW-2718-OE. An Environmental Assessment is being completed to determine
 potential impacts to the environment from a proposed wind turbine. Upon completion of the EA and approval
 of all other permits, the proposed wind turbine will be constructed.
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Sectional Map for ASN 2019-WTW-10763-OE



State of Utah 

GARY R. HERBERT 
Governor 

SPENCER J. COX 
lieutenant Governor 

Bryce Taggart 

Depaiiment of Public Safety 
JESS L. ANDERSON 
Commissioner 

November 20, 2018 

Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper UT 84020 

Subject: Additional Wind Turbine at Camp Williams 

Dear Mr. Taggart: 

Upon review of your proposal, the Utah Highway Patrol does not have any concerns regarding the 
placement of an additional wind turbine at Camp Williams. We do not expect this will have any 
impact on traffic flow or any ofUHP's operations. 

Regards, 

onel ichael Rapich 
Utah Highway Patrol 

4501 South 2700 West, Box 141 775, Salt Lake City, Utah 84114-1775 
Telephone (801) 965-4461 



Taggart, Bryce J NFG NG UTARNG (USA) 

From: 
Sent: 
To: 
Subject: 

noreply@salesforce.com on behalf of Utah SHPO e106 Team <e106@utah.gov> 
Tuesday, December 4, 2018 1 :39 PM 
Taggart, Bryce J NFG NG UTARNG (USA) 
[Non-DoD Source] Thank You for Submitting a Section 106 Compliance Case (Case # 

18-2688) 

<https://utahheritage.my.salesforce.com/servlet/servlet.lmageServer?id=01570000003Elot&oid=00D7000000088Eu> 

Dear Mr Taggart, 

Thank you for submitting your undertaking "Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard" to the Utah SHPO via e106. This email is confirmation of receipt, for future 
correspondence please reference Case Number 18-2688. 

Sincerely, 

Utah SHPO e106 team 

ref:_00D7088Eu._5000glzsbGR:ref 
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 Great Salt Lake Audubon 
P. O. Box 520867 

Salt Lake City, UT 84152-0867 
conservation@greatsaltlakeaudubon.org 

 
www.greatsaltlakeaudubon.org 

 
 

 
To protect and enhance habitat for wild birds, animals and plants, and to maintain healthy and 

diverse environments for wildlife and people throughout the State 

 

 
 
 
 
 
 

December 17, 2018 
 
 
Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 
 
Re: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 
 
Dear Mr. Taggart: 
 
Thank you for the opportunity to comment on the proposed construction and operation of another wind 
turbine at Camp Williams Utah Army National Guard (UANG).  We applaud the UANG investment in wind 
energy to reduce carbon emissions.   
 
Great Salt Lake Audubon’s primary concern with wind turbine use is the potential impact to raptors from 
turbine collision.  Raptors are highly susceptible to turbine collision due to their foraging and territorial 
behaviors.  Also important is the interaction of wind and topography, and the degree to which raptors 
perceive turbines as dangerous (Watson, et. al; Journal of Research 52(1):1-18. 2018).   
 
We appreciate inclusion in your process and would like a copy of the Draft EA for review.  Another 
organization you may want to reach out to is HawkWatch International, which has a local chapter in Salt 
Lake City.  They have worked extensively on raptor wind turbine issues and would be a good resource of 
information for your planning purposes.   
 
Sincerely, 
 

 
 
Heather Dove 
President, Great Salt Lake Audubon 
 
President@greatsaltlakeaudubon.org 
 

mailto:President@greatsaltlakeaudubon.org


IN REPLY REPER TO: 

FWS/R6/ES/UT 

06E23000-2014-CP A-0055 

Bryce Taggart 

United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

Mountain-Prairie Region 

Utah Ecological Services Field Office 
2369 West Orton Circle, Suite 50 
West Valley City, Utah 84119 

DEC 2 1 2018 

Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 

Draper, UT 84020 

U.S. 
FISH &WILDLIFE 

SERVICE 

� 

Subject: Scoping Letter for Proposed Construction and Operation of a 1.5 to 2.0 MW Wind 

Turbine, Camp Williams Utah Army National Guard 

Dear Mr. Taggart: 

We received your scoping notice, dated October 31, 2018, requesting comment on the proposed 

construction and operation of a 1.5 to 2.0 MW wind turbine at Camp Williams Utah Army 
National Guard. We understand that you have coordinated with our Regional Office (Lakewood, 
CO) to determine whether to apply for an eagle take permit. The information we received from 
you included the proposed turbine site location and associated avian point counts, nesting 
surveys, and avian mortality surveys for the two existing turbines. Our conclusion is that a 
permit is likely unnecessary based on the small project size (one wind turbine) and location in an 
otherwise highly developed area (email dated October 6, 2018). This turbine will be located in 
the same area of two similar turbines. We are providing the below recommendations and 

information to assist in development of your environmental assessment (EA), and construction 
and operation of the facility. 

Regulatory Ba kground 

Your EA should include information regarding the regulations and guidance that provide 

conservation for migratory birds and eagles. The Migratory Bird Treaty Act of 1918 (MBTA), 
as amended (16 U.S.C. 703 et. seq.) prohibits the take of migratory birds, their parts, nests, eggs, 
and nestlings. On December 22, 2017, the Department of the Interior's Office of the Solicitor 

Memorandum M-37050 concluded that the MBTA's take prohibitions for migratory birds apply 
only to affirmative actions that have as their purpose the taking or killing of migratory birds, 
their nests, or their eggs. However, under Executive Order 13186, issued on January 11, 2001, 
Federal agencies retain the responsibility to conserve migratory birds. Executive Order 13186 
required development of a strategy for the U.S. Fish and Wildlife Service (Service) to work with 
Federal agencies to conserve priority species by avoiding and minimizing unintentional take and 
taking actions to benefit these same species to the extent practicable. 











Natural Resources 

Conservation Service 

Utah State Office 

125 South State Street 

Room 4010 

Salt Lake Qty, UT 84138 

Ph: 801-524-4550 

Fax: 844-715-4928 
www.ut.nrcs.usda.gov 

January 7, 2019 

Bryce Taggart 

USDA -United States Department of Agriculture 

Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 

Reference: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams, Utah Army National Guard 

Dear Mr. Taggert: 

The USDA Natural Resources Conservation Service received your request for 
comment regarding the above referenced undertaking in a letter dated December 10, 
2018. 

The NRCS does not have comments regarding potential issues of concern regarding 
the proposed action. Given this, we will not require a copy of the Draft EA for review. 
Thank you for reaching out to us for comment on the proposed project. 

Sincerely, 

State Conservationist 

USDA is an equal opportunity provider. employer, and lender. 



From: Chris Frauenhofer
To: Nelson, Shaun R LTC USARMY NG UTARNG (US); vakameilalo.j.tuifua.nfg@mail.mil;

bryce.j.taggart.nfg@mail.mil; Douglas Johnson; David Waldron; Patrick Wickman
Subject: Fwd: [EXTERNAL] Utah National Guard wind turbine
Date: Tuesday, October 9, 2018 8:41:25 AM

All,
Please see below for USFWS decision regarding an eagle take permit for the wind turbine
project.
Thanks,
---------- Forwarded message ---------
From: Kritz, Kevin <kevin_kritz@fws.gov>
Date: Sat, Oct 6, 2018 at 7:02 PM
Subject: Re: [EXTERNAL] Utah National Guard wind turbine
To: <cfrauenhofer@utah.gov>

Chris:

I read the Camp Williams Eagle Conservation Plan (ECP) you sent to me on 31 January, 2018
and reviewed the other file sent with that email. 

Based on my review of the Camp Williams ECP with related information on eagles relative to
the proposed action, and that the proposed action is to only construct one additional wind
turbine at Camp Williams, and that the wind turbine will be constructed in an area with
extensive existing development, I do not think that Camp Williams should apply to the U.S.
Fish and Wildlife Service for an eagle incidental take permit for this proposed wind turbine
project. If the project proceeds and the one wind turbine is constructed at Camp Williams then
I do recommend that there be some post-construction mortality monitoring at the site.  I can
provide you with some recommendations for that post-construction mortality monitoring at a
future time. 

Kevin Kritz

 

Wildlife Biologist

 

U.S. Fish and Wildlife Service, Region 6

Migratory Bird Management Office

P.O. Box 25486, DFC

Denver, CO   80225-0486

office phone:   (303) 236-4416

mailto:cfrauenhofer@utah.gov
mailto:shaun.r.nelson4.mil@mail.mil
mailto:vakameilalo.j.tuifua.nfg@mail.mil
mailto:bryce.j.taggart.nfg@mail.mil
mailto:dougj@utah.gov
mailto:dwaldron@forsgren.com
mailto:pwickman@forsgren.com
mailto:kevin_kritz@fws.gov
mailto:cfrauenhofer@utah.gov


kevin_kritz@fws.gov

On Mon, Oct 1, 2018 at 7:52 AM Chris Frauenhofer <cfrauenhofer@utah.gov> wrote:
Hi Kevin,
I am following up to a phone conversation we had last week regarding a single wind turbine
project on Camp Williams National guard installation in Utah. We really need something in
writing ASAP sating whether or not we should pursue a take permit based on the data I sent
you. Please let me know ASAP as we need this information for out EA which is well past
timeline. 
Thank you very much!

-- 
Chris Frauenhofer
Wildlife Specialist
Environmental Resources Management
Utah Army National Guard
Cell: (716) 479-8839
Email: cfrauenhofer@uath.gov

-- 
Chris Frauenhofer
Wildlife Specialist
Environmental Resources Management
Utah Army National Guard
Cell: (716) 479-8839
Email: cfrauenhofer@uath.gov

mailto:kevin_kritz@fws.gov
mailto:cfrauenhofer@utah.gov
mailto:cfrauenhofer@uath.gov
mailto:cfrauenhofer@uath.gov


Utah National Guard 

Environmental Management 

12953 S. Minuteman Dr. 

Draper, Utah 84020 
 

NGUT-ERM         August 27, 2018 
 

 

MEMORANDUM FOR RECORD 
 

SUBJECT: Camp Williams Wind Turbine 

 

 
1. The Utah National Guard (UTNG) initiated consultation regarding the Camp Williams Wind 

Turbine Project through a letter sent to Tribal Representatives on August 2, 2018 and discussed 

again at the Quarterly Meeting August 22, 2018.  

 

2. The UTNG invited five federally-recognized tribes to a Quarterly Meeting co-hosted with Hill 
AFB, Dugway Proving Ground, and Tooele Army Depot. Representatives from two tribes were 

present either in person or by phone. Details to the project were given through PowerPoint 

presentation.  

 

3.  The five tribes invited to participate as consulting parties were: 

 

a. Confederated Tribes of the Goshute Reservation 
b. Northwestern Band of the Shoshone Nation 

c. Paiute Indian Tribe of Utah 

d. Skull Valley Band of Goshute Indians 
e. Ute Indian Tribe 

 

4. The UTNG received a response from Dorena Martineau, Paiute Tribe of Utah Cultural Resources, 

stating the tribe has no objections pertaining to the project. Patty Timbimboo-Madsen was 
contacted in person and commented that the Northwestern Band of the Shoshone Nation had no 

objections pertaining to the project. 

 
5. To date, no other comments or concerns have been expressed by any of the federally recognized 

Tribes which were notified. The point of contact for this action is the undersigned at 801-878-

5882 or mlondon@utah.gov 
 

 

 

 
 

 

       Maia London 
       Cultural Resources Manager 

 

 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
Th e Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Tim Wilson 
USDA National Resource Conservation Service 
125 S. State Street, Room 4010 
Salt Lake City, UT 84138-1100 

December 10, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams, Utah Army National Guard 

Dear Mr. Wilson: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e .g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
USDA National Resource Conservation Service regarding the proposed action. Please provide questions 
or comments concerning your area of expertise by January 9, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation . Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested . For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 
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Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Jason Gipson 
U.S. Army Corps of Engineers Utah Regulatory Office 
533 West 2600 South, Suite 150 
Bountiful, UT 84010-7744 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Gipson: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Sa lt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed . The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the U.S. 
Army Corps of Engineers Utah Regulatory Office regarding the proposed action. Please provide 
questions or comments concerning your area of expertise by December 3, 2018 to the following 
address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested . For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j .taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Nelson Gonzalez-Sullow 
Uinta-Wasatch-Cache National Forest 
857 West South Jordan Parkway 
South Jordan, UT 84095-8594 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Gonzalez-Sullow: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
Uinta-Wasatch-Cache National Forest regarding the proposed action. Please provide questions or 
comments concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Larry Crist 
USFWS Utah Ecological Services Field Office 
2369 West Orton Circle Suite 50 
West Valley City, UT 84119 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Ms. Graham: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action . A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
USFWS Utah Ecological Services Field Office regarding the proposed action. Please provide questions or 
comments concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation . Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 
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Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Darren Parry 
Northwestern Band of Shoshone Nation 
707 N. Main St. 
Brigham City, UT 84302 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Parry: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e .g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
Northwestern Band of Shoshone Nation regarding the proposed action. Please provide questions or 
comments concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

72JJ,t~ 
Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 
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Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Candace Bear 
Skull Valley Band of Goshute Indians 
407 Skull Valley Road 
Skull Valley, UT 84029 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Chairwoman Bear: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed . The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the Skull 
Valley Band of Goshute Indians regarding the proposed action. Please provide questions or comments 
concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested . For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 
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Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Rupert Steele 
Confederated Tribe of Goshute 
HC 61 Box 6104 
195 Tribal Center Road 
lbapah, UT 84034 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Chairman Steele: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard) . These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
Confederated Tribe of Goshute regarding the proposed action. Please provide questions or comments 
concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested . For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at {801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 
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Gary R. Herbert 
Governor 

MG Jefferson 5. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Luke Duncan, Chairman 
Ute Indian Tribes of the Uintah and Ouray Reservations 
PO Box 190 
Fort Duchesne, UT 84026 

November 1, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Chairman Duncan: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard) . These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the Ute 
Indian Tribes of the Uintah and Ouray Reservations regarding the proposed action. Please provide 
questions or comments concerning your area of expertise by December 3, 2018 to the following 
address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 
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Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Alan Matheson 
Utah Department of Environmental Quality 
195 North 1950 West, 4th Floor 
PO Box 144810 
Salt Lake City, UT 84114-4810 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Matheson: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the Utah 
Department of Environmental Quality regarding the proposed action. Please provide questions or 
comments concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 
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Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Ut.a h 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Mike Styler 
Department of Natural Resources 
1594 West North Temple, Suite 3710 
Salt Lake City, UT 84114-5610 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Syler: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
Department of Natural Resources regarding the proposed action. Please provide questions or comments 
concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

~~ 
Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Teri Newell 
Utah Department of Transportation 
4501 South 2700 West 
PO Box 141250 
Salt Lake City, UT 84114 

December 10, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Marshall: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action . A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the Utah 
Department of Transportation regarding the proposed action. Please provide questions or comments 
concerning your area of expertise by January 10, 2019 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 
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Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Colonel Michael Rapich 
Utah Highway Patrol 
Calvin Rampton Building Utah Department of Public Safety 
First Floor-South 4501 South 2700 West 
Salt Lake City, UT 84114 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Colonel Rapich: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e .g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the Utah 
Highway Patrol regarding the proposed action. Please provide questions or comments concerning your 
area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

~~ 
Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Don Hartley 
Utah Division of State History 
300 Rio Grande Street 
Salt Lake City, UT 84101 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Hartley: 

In accordance with the National Environmental Policy Act of 1969 {NEPA), the Utah Army National Guard 
{UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the Utah 
Division of State History regarding the proposed action. Please provide questions or comments 
concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation . Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested . For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 
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Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Bryce Armstrong 
Utah County Community Development 
51 S. University Ave., Suite 117 
Provo, UT 84601 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Armstrong: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard) . These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed . The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action . A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the Utah 
County Community Development regarding the proposed action. Please provide questions or comments 
concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested . For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

\ 
Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Jay Sisson 
Planning and Development Services 
2001 S. State Street N3-600 
Salt Lake City, UT 84190-4050 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Sisson: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
Planning and Development Services regarding the proposed action. Please provide questions or 
comments concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

7Lu~ 
Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Grant Crowell 
Bluffdale City 
2222 West 14400 South 
Bluffdale, UT 84065 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Crowell: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
Bluffdale City regarding the proposed action. Please provide questions or comments concerning your 
area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Marlin Elred 
Lehi City Hall 
153 North 100 East 
Lehi, UT 84043 

December 11, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Meldrum: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the Lehi 
City Hall regarding the proposed action. Please provide questions or comments concerning your area of 
expertise by December 20, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested . For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at {801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Jason Lethbridge 
Riverton City 
12830 South Redwood Road 
Riverton, UT 84065 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Lethbridge: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action . A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
Riverton City regarding the proposed action. Please provide questions or comments concerning your 
area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Steve Mumford 
Eagle Mountain City 
1650 East Stagecoach Run 
Eagle Mountain, UT 84005 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Mumford : 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the Eagle 
Mountain City regarding the proposed action. Please provide questions or comments concerning your 
area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P .E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

David Stroud 
Saratoga Springs 
1307 N. Commerce Drive, Suite 200 
Saratoga Springs, UT 84045 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Stroud: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action . A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
Saratoga Springs regarding the proposed action. Please provide questions or comments concerning your 
area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at {801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Bob Allen 
Mountainland Association of Governments 
586 East 800 North 
Orem, UT 84097 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Allen: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
Mountainland Association of Governments regarding the proposed action . Please provide questions or 
comments concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a rnpy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

\ 
Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Scott Festin 
Wasatch Front Regional Council 
295 N. Jimmy Doolittle Road 
Salt Lake City, UT 84116 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Festin: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard) . These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
Wasatch Front Regional Council regarding the proposed action. Please provide questions or comments 
concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

~~ 
Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Steven Slater 
HawkWatch International 
2240 South 900 East 
Salt Lake City, UT 84106 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Slater: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
HawkWatch International regarding the proposed action. Please provide questions or comments 
concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Keeli Marvel 
Utah County Birders 
2831 Marrcrest 
West Provo, UT 84604 

November 30, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Ms. Marvel: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency qf energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the Utah 
County Birders regarding the proposed action. Please provide questions or comments concerning your 
area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
Th e Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Heather Dove 
Great Salt Lake Audubon Society 
P.O. Box 520867 
Salt Lake City, UT 84152 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Ms. Dove: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action. 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
Great Salt Lake Audubon Society regarding the proposed action. Please provide questions or comments 
concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at (801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

~ 
Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 



Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State of Utah 
UTAH NATIONAL GUARD 

12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400 

Environmental Resources Management 

Don Watts 
Rocky Mountain Power 
1407 W North Temple 
Salt Lake City, UT 84116 

October 31, 2018 

Subject: Proposed Construction and Operation of a 1.5 to 2.0 MW Wind Turbine, 
Camp Williams Utah Army National Guard 

Dear Mr. Watts: 

In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) to construct and operate a 1.5 to 2.0 MW 
utility grade wind turbine at the Army Garrison at Camp Williams. The EA will identify, document, and 
evaluate potential environmental, cultural, and socioeconomical effects associated with the proposed 
action . 

The UTARNG initiated project planning for the wind turbine in December 2017. The project will enable 
the Army National Guard and UTARNG to achieve specific goals regarding energy production and usage. 
These goals have been set by Executive Orders, legislative acts, and agencies (e.g. U.S. Environmental 
Protection Agency, the Department of Defense, and the Army National Guard). These energy goals seek 
to increase the efficiency of energy production, delivery and usage, reduce greenhouse gas emissions, 
and expand the use of renewable energy. 

The proposed action is located in Salt Lake County, Utah, near Bluffdale City, in the northern portion of 
the Army Garrison at Camp Williams. The proposed action is being evaluated compared to a No Action 
alternative. Under the proposed action, a single 1.5 to 2.0 MW wind turbine would be installed. The 
status of the two existing wind turbines at the Army Garrison would not change based on the proposed 
action. A figure identifying the proposed action location is provided as an attachment. 

The purpose of this letter is to request your comments regarding potential issues of concern to the 
Rocky Mountain Power regarding the proposed action. Please provide questions or comments 
concerning your area of expertise by December 3, 2018 to the following address: 

Bryce Taggart 
Environmental Resources Management Office 
Utah National Guard 
12953 South Minuteman Drive 
Draper, UT 84020 



This letter is not a request for consultation. Any consultation that may be required as a results of the 
proposed project would be handled separately. Your office will be provided with a copy of the Draft EA 
upon its completion for further review and comment if requested. For any specific questions about the 
EA process or additional details regarding the proposed project, please contact Bryce Taggart, NEPA 
Project Lead at {801) 432-4450 or bryce.j.taggart.nfg@mail.mil. 

Sincerely, 

Attachment: 

Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed 1.5 to 2.0 MW Wind Turbine Location Map 
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Environmental Assessment for Proposed Wind Turbine, Camp Williams Utah National Guard 
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Appendix B. Emissions Calculations & Record of Non-Applicability 2 

(RONA) 3 
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GENERAL CONFORMITY - RECORD OF NON-APPLICABILITY 

Project/Action Name: 2.0 to 2.9 MW Wind Turbine, Camp Williams 

Project/ Action Identification Number: 491403 

Project/ Action Point of Contact: Vaka Tu'ifua, CFMO Project Manager 

Begin Date: 06/1/2020 End Date: 12/31/2021 

General Conformity under the Clean Air Act, Section 176, has been evaluated for the 
project described above according to the requirements of 40 CFR 93, Subpart B. The 
requirements of this rule are not applicable to this project/action because: 

Total direct and indirect emissions from this project/action have been estimated at (1.32 
tons PM), and are below the conformity threshold value established at 40 CFR 93.153(b) 
of (100 tons PM). 

And 

The project/action is not considered regionally significant under 40 CFR 93. l 53(i). 

Supporting documentation and emissions estimates are 

(X) ATTACHED 
( ) APPEAR IN THE NEPA DOCUMENTATION 
() OTHER 

Robert K. Price, P .E. 
Environmental Program Manager 
Environmental Resources Management 
Utah National Guard 



 
Military Construction Conformity Review 
 
Salt Lake County: PM-10 and SO2 are Non-attainment.  Ozone is maintenance.  Conformity 
Thresholds are 100 Tons PM-10, 100 Tons SO2, and 100 Tons Ozone. 
Salt Lake City: CO is maintenance.  Conformity Threshold is 100 Tons CO. 
Utah County: PM-10 is Non-attainment.  Conformity Threshold is 100 Tons PM-10. 
Provo/Orem: CO is maintenance.  Conformity Threshold is 100 Tons CO. 
Davis County: Ozone is maintenance.  Conformity Threshold is 100 Tons Ozone. 
Ogden City: PM-10 is Non-attainment, CO is maintenance.  Conformity Thresholds are 100 
Tons PM-10 and 100 Tons CO. 
 
Project Name  Camp Williams 1.5 to 2.0 MW Wind Turbine 
Location  Camp Williams – Salt Lake County   
Project Number 491403                   
Date   3/6/2019      
Projected Emissions 2630.65 lb = 1.32 tons PM  
 
Site Prep Project-Specific Input Variables 
Total Area Cleared (sq. yd.) = AT   5,000 square yards  
Average Cleared Depth (yd.) = Dave   1.5 yards deep (estimate)  
Building Footprint Area (sq. yd.) = AB  250 square yards  
Volume of Soil Excavated (cu. yd.) = VS  CUT 7,000 (Sheet CG-100)  
Soil Moisture Content (wt. %) = Msoil  0.03 (3%)  
Soil Silt Content (wt. %) = s    0.1 (10%)  
Soil Density (tons/cu.yd.) = dsoil   1.4  
Scraper Mean Vehicle Speed (mph) = S  2 mph  
Scraper Blade Width (yd.) = Bw   3 yd  
Fill or aggregate material moved (tons) =F  21,000 tons (15,000 CYD )  
 
Unpaved Access Road Project-Specific Input Variables 
Unpaved Access Road Silt Content (wt. %) = su    
Mean Vehicle Weight (tons) = Wu      
Surface Moisture Content (wt. %) = Msurf     
Mean Vehicle Speed (mph) = Su      
Access Road Miles (miles) = Ru      
Number of Vehicle Passes = Nu      
 
Paved Access Road Project-Specific Input Variables 
Paved Access Road Silt Loading (g/m2) = sL   5   
Mean Vehicle Weight (tons) = Wp   10  
Access Road Miles (miles) = Rp   0.3 miles   
Number of Vehicle Passes = Np   800  
 
Generator Use Project-Specific Input Variables 
Average Generator Horsepower (hp) = P     
Average Generator Hours of Operation (hrs) = T    
 
Natural Gas Combustion Project-Specific Input Variables 
Building Occupied Space (sq. ft.) = AO     



 
AP-42 13.2.3 Heavy Construction Operations 

 
II. Site Preparation (earth moving) - Table 13.2.3-1. 
 
1. Bulldozing (Cut) 
 
5.7 (s) 1.2 / (Msoil) 1.3 lb/hr x X hrs = Y lbs 
 
Msoil = material moisture content (%) (10%) 
s = material silt content (%) (20%) 
X hrs = Cut Volume x Production Rate 
Production Rate = 2,300 CY per 8 hrs = 290 CY/hr* *RSMeans Building Construction Cost Data 
Item 02230-500-0020 
X hrs = [AT sq. yd. x Dave yd.] / 290 CY/hr 
 
Y lbs = [5.7(s)1.2 / (Msoil)1.3 lb/hr] x [AT Dave]/ 290 CY/hr = ______ 
Y lbs = [5.7 (0.1)1.2 / (0.03)1.3 lb/hr] x  [5000 x 1.5]/290 CY/hr = _____ 
Y lbs = [5.7 X 0.06 / 0.01 lb/hr] x [5000 x 1.5]/290 CY/hr =  884.48 lb   
  
2. Scrapers unloading topsoil  
 
0.058 lb/ton x X tons = Y lbs  
 
X tons = Cut Volume x Soil Density 
X tons = [AT sq. yd. x Dave yd.] x 120 lb/CF x (27 CF / CY) x (ton / 2000 lbs) 
 
Y lbs = 0.058 lb/ton x [5000 x 1.5] x 1.62 ton/CY =  704.7 lb   
 
3. Scrapers in travel  
 
0.040 (S) 2.5 lb/VMT x X VMT = Y lbs 
 
S = mean vehicle speed (mph) 
X = (AT sq. yd. / Bw yd.) x Number of Passes (= 5) x (mile / 1760 yds) 
 
Y lbs = 0.040 (S) 2.5 lb/VMT x (AT sq. yd. / Bw yd.) x 0.0028 =    
Y lbs = 0.040 (2) 2.5 lb/VMT x (5000 sq yd / 3 yd) x 0.0028 =  1.06 lb 
 
4. Scrapers removing topsoil  
 
(20.2 lb/vehicle mile traveled [VMT])  
 
20.2 lb/VMT x X VMT = Y lb 
X = (AT sq. yd. / Bw yd.) x Number of Passes (= 3) x (mile / 1760 yds) 
 
Y lb = 20.2 lb/VMT x (AT sq. yd. / Bw yd.) x 0.0017 =    
Y lb = 20.2 lb/VMT x (5000 sq. yd. / 3 yd) x 0.0017 = 57.23 lb 
 
7. Compacting Dozer  
 
5.7 (s) 1.2 / (Msoil) 1.3 lb/hr x X hrs = Y lbs 
 
Msoil = material moisture content (%) (10%) 
s = material silt content (%) (20%) 



X hrs = Cut Volume x Production Rate 
Production Rate = 2,300 CY per 8 hrs = 290 CY/hr* *RSMeans Building Construction Cost Data 
Item 02230-500-0020 
X hrs = [AT sq. yd. x Dave yd.] / 290 CY/hr 
 
Y lbs = 5.7 (s) 1.2 / (Msoil) 1.3 lb/hr x [AT sq. yd. x Dave yd.] / 290 CY/hr =    
Y lbs = 5.7 (0.1)1.2 / (.03) 1.3 lb/hr x [5000 x 1.5 yd] / 290 cu. Yd. =  
Y lbs = [5.7 x  0.06 / 0.01 lb/hr] x [5000 x 1.5] / 290 CY/hr = 884.48 lb  
 
8. Motor grading (Finish Grading) 
 
0.040 (S) 2.5 lb/VMT x X VMT = Y lbs 
 
S = mean vehicle speed (mph) 
X = (AT sq. yd. / Bw yd.) x Number of Passes (= 5) x (mile / 1760 yds) 
 
Y lbs = 0.040 (S) 2.5 lb/VMT x (AT sq. yd. / Bw yd.) x 0.0028 =    
Y lbs = 0.040 (2)2.5 lb/VMT x (5000 sq. yd. / 3 yd.) x 0.0028 = 1.07 lb 
 
 
III. General Construction Table - 13.2.3-1. 

 
1) Dust Emissions from Unpaved Roads. 

 
For vehicles traveling on unpaved surfaces at industrial sites: 
 
E = k (su /12) a (Wu /3) b 
 
For vehicles traveling on publicly accessible roads: 
 
E = k [(su /12) a (Su /30) d]/(2 Msurf) c - C 
 
Where: 
E = size-specific emission factor (lb/VMT) 
su = surface material silt content (1.8 – 25.2 %) 
Wu = mean vehicle weight (tons) (4 tons) 
Msurf = surface material moisture content (0.03 – 13 %) 
Su = mean vehicle speed (mph) (20 mph) 
C = emission factor for 1980's vehicle fleet exhaust, brake wear and tire wear. (0.00047 lb/VMT) 
k = 1.5 lb/VMT 
a = 0.9 
b = 0.5  
c = 0.2 
d = 0.5 
 
Total = E g/VMT x lb./454 g x Y VMT  
X VMT = Ru road miles x Nu vehicle passes  
 
Y lb = {k [(su /12) a (Su /30) d]/(2 Msurf) c – C} x Ru x Nu =     
 

2) Dust Emissions from Paved Roads. 
 

E = [k(sL/2)0.65 x (Wp /3)1.5 – C]/453.6g/lb 
 
where: E = particulate emission factor (having units matching the units of k), 



k = particle size multiplier for particle size range and units of interest (see below – 7.3 g/VMT), 
sL = road surface silt loading (grams per square meter) (0.03 – 400 g/m2) (5 g/m2) 
Wp = average weight (tons) of the vehicles traveling the road (2 tons) 
C = emission factor for 1980's vehicle fleet exhaust, brake wear and tire wear (0.211 g/VMT). 
 
Total = E g/VMT x lb./454 g x X VMT  
X VMT = Rp road miles x Np vehicle passes  
 
Y lb = [k(sL/2)0.65 x (Wp /3)1.5 – C]/453.6g/lb x lb/454 g x Rp x Np =     
Y lb = [7.3 (5/2)0.65 x (10/3)1.5 -0.211)/453.6g/lb x 0.3 x 800 = 42.63 lb 
 
13.2.4 Aggregate Handling and Storage Piles 
 
Emissions from loading and unloading operations are estimated using: 
 
E = k(0.0032) x (U/5)1.3/(M/2)1.4 lb/ton 
 
where: E = emission factor in lb/ton of material handled 
k = particle size multiplier (dimensionless) (0.35) 
U = mean wind speed (mph) (15 mph) 
M = material moisture content (%)  
 
E = 0.035(0.0032) x (15/5) 1.3/(M/2)1.4 lb/ton = 0.000467/(M/2)1.4 lb/ton =    
 
Y lb = E x F =    
 
where F = Fill or aggregate material moved (tons) 
 
3.3 Gasoline and Diesel Industrial Engines 
 
PM-10 Gasoline Fuel Emission Factors 7.21 E-04 lb/hp-hr or 0.10 lb/MMBtu 
PM-10 Diesel Fuel Emission Factors 2.20 E-03 lb/hp-hr or 0.31 lb/MMBtu 
 
SOx Gasoline Fuel Emission Factors 5.91 E-04 lb/hp-hr or 0.084 lb/MMBtu 
SOx Diesel Fuel Emission Factors 2.05 E-03 lb/hp-hr or 0.29 lb/MMBtu 
 
Diesel Engine (generator) use = 250 hrs x 100 hp = 25,000 hp-hr 
PM-10 = 2.20 E-03 lb/hp-hr x 25,000 hp-hr =  55 lb   
SOx = 2.05 E-03 lb/hp-hr x 25,000 hp-hr =  51.4 lb   
  
1.4 Natural Gas Combustion 
 
Emissions from Boilers: AP 42 Section 1.4 
Emission Factor (To convert from lb/106 scf to 1b/MMBtu, divide by 1,020.) 
 
PM (Total) = (7.6 lb/106 scf) x X mmCF/sq. ft. x Y sq. ft.  
 X = 0.050 mmCF/sq.ft. 
PM (Total) = 0.38 lb/sq. ft. x AO sq.ft. =    
 
SO2 = (0.6 lb/106 scf) x X mmCF/sq. ft. x Y sq. ft.  
 X = 0.050 mmCF/sq.ft. 
SO2 = 0.03 lb./sq. ft. x AO sq. ft. =    
 



PROJECT TOTALS 
 
Y lbs PM =  2630.65         =  1.32   tons PM 
 
Lbs SOx =  51.4   =  0.03   tons Sox 
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Executive Summary 
 

This report provides a background of information about wind and the effects of wind on the 

generation of electricity. A basic understanding of variables that affect the quantity of wind will 

be reviewed. The data provided and the methodology to use the provided data is presented.  

 

Wind information was provided by the owner. A briefing from November 22, 2004 provided 

wind data for this study.  This briefing also provided the power curve for the existing Vestas 

V47 660 kW wind turbine. In addition to this data, a map of Camp Williams that shows areas of 

wind loss was used to verify the location of the turbine was not in an excessive wind loss area. 

Other data provided in an April 10, 2013 report from the State of Utah Department of Natural 

Resources was used to determine the prevent wind directions. Anemometer data for this study 

has been requested, if found, this data will also be used to show approximate wind speeds. The 

weighted average wind speed at the site is about 12.2 mph. 

 

The best data for this report would be wind data from the wind vane and anemometer from the 

existing Vestas wind turbine. Several attempts have been made to obtain this data from the 

manufacture and from the current service contract provider. The requests have not produced any 

data so far. If the data is obtained, the data will be incorporated into the report and the 

calculations will be adjusted as needed. 

 

Because anemometer data was not provided, the wind data that was provided needed to be 

verified. This was done by creating a power curve, normalizing the wind frequency data, and 

checking the theoretical power generation against the recorded power from the existing Vestas 

V47 660 kW turbine. 

 

The theoretical power generation from the existing Vestas wind turbine was reviewed and 

compared to the measured power offset reported from fiscal year 2005 to fiscal year 2013. This 

data compared very well for the last 5 years taking into account the conversion from DC power 

to AC power and the transition from about 600 volts to 12,470 volts. This validates the wind 

data provided by the owner. 

 

Using the validated wind data and a power curve for the proposed GE 1.7 MW wind turbine 

resulted in the wind turbine generating about 4.04 million kilowatt hours DC power per year. 

Using the same percentage loss for power conversion and power transition, results in a net 

power generation of about 3.23 million kWh of AC power each year. This will offset about 

36.9% of the base power demand. 

 

Most of the time, (61%) due to low wind speeds; the turbine will produce a small amount of the 

total power generated for the year. About 16% of the time, the turbine will produce about 54% 

of the total power. This shows the critical need for a net metering agreement. 
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Chapter 1 Introduction 
 

1.1 Purpose of Report 

This report focuses on the wind capacity for the new turbine and the amount of power 

the proposed turbine can produce. This information is critical to show that the wind 

turbine is a viable project with a reasonable return on investment.   

 

1.2 Overview 

The proposed wind turbine will be a 1.5 MW to a 2.0 MW turbine. The turbine will be 

located in the lower garrison area near the north end of the encampment. Due to the 

anticipated size of the wind turbine, the tower will be about 80 meters tall and will have 

a blade diameter of about 100 meters. Power curves provided by GE for the 1.7 MW 

turbine shows results for low turbulence wind, medium turbulent wind, and turbulent 

wind. The curve data also has a correction for air density. For this study, the turbulent 

wind power curve was used with a correction for the turbine based on its elevation above 

sea level. 

 

Wind information was provided by the owner. A briefing from November 22, 2004 

provided wind data for this study.  This briefing also provided the power curve for the 

existing Vestas V47 660 kW wind turbine. In addition to this data, a map of Camp 

Williams that shows areas of wind loss was used to verify the location of the turbine was 

not in an excessive wind loss area. Other data provided in an April 10, 2013 report from 

the State of Utah Department of Natural Resources was used to determine the prevent 

wind directions. A copy of this report is found in Appendix A. Anemometer data for this 

study has been requested, if found, this data will also be used to show wind speeds. The 

average wind speed will be calculated based on the provided data. 

 

The best data for this report would be wind data from the wind vane and wind 

anemometer from the existing Vestas wind turbine. Several attempts have been made to 

obtain this data from the manufacture and from the current service contract provider. 

The requests have not produced any data so far. If the data is obtained, the data will be 

incorporated into the report and the calculations will be adjusted.  

 

Once the proposed wind turbine has been installed, it is recommended that data from the 

anemometer and wind vane be captured and kept in a database so that in the future if 

another wind turbine is planed accurate and plentiful wind data will be available.  

 

1.3 Scope 

The authorization for this report is an award to the BacGen Technologies Inc. Forsgren 

Associates is part of the design team for the feasibility study for DFCM Project Number 

14299480. Forsgren Associates is part of the Design Team and is responsible for the 

work in Task A including a wind study.  The scope of this report is to use data available 

from the owner and open sources to determine the amount of power the proposed turbine 

can provide. 
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1.4 Limitations 

The accuracy of the services that Forsgren Associates provided, including this report, are 

based on the following limitations. Neither Forsgren Associates, other members of the 

design team, nor their employees, take liability for these limitations.  

 This report addresses the power for the proposed wind turbine. Not included in 

this study is the power from the existing 660 kW Vestas wind turbine or the 225 

kW MEG Micon wind turbine should the latter be in operation. 

 The report does not address the transformer losses or the conversion from DC to 

AC power other than to assume a loss of 5% and 15% each. Further discussion 

on power losses and conversion losses may be found in the electrical design 

calculations. 

 This report does not address the economic viability of the turbine and does not 

present a return on investment. 

 The data provided by the owner is just a table in a presentation power point or 

briefing. The backup data for this table was not provided. Any errors in the 

creation of the table provided by the owner are included in our analysis.  

 Data from the DNR report and the figures used from DNR report are not verified. 
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Chapter 2 Power Generation Verification 
2.1 Existing Wind Frequency 

The existing wind frequency data was provided by the owner as a graph in a briefing or 

power point presentation. A copy of the graph is shown in Appendix A. The backup data 

for the graph was not provided. To use the data, the wind speed and hours per year were 

read from the graph and entered into an excel spreadsheet. A copy of this data is found 

in Appendix A. The hours per year for a given wind speed range from about 50 hours to 

about 800 hours for a given velocity. Once the data was entered into the spreadsheet, the 

total hours read from the graph were totaled. The hours were then normalized so that the 

total matched the actual hours in a year based on 8766 hours in a year to account for leap 

year. Figure 1 shows the frequency for wind based on wind speeds in miles per hour. 

The weighted average speed based on the sum of the wind speed and hours divided by 

the total hours is about 12.2 mph. 

 
Figure 1 Wind Frequency Distribution 

2.2 Theoretical Wind Capacity Vestas Turbine 

The briefing also had information for a power curve for the Vestas wind turbine. The 

data for the power curve is found in Appendix A and is titled Hours per Year Producing 

at Half Rated Power. A copy of the spreadsheet showing the data from the briefing as 

well as wind speed in feet per second and miles per hour for the Vestas V47 wind 

turbine is provided in Appendix A. Figure 2 shows the power curve for the Vestas V47 

wind turbine based on the wind speed in miles per hour. The generation is in kilowatts of 

DC power. This is a theoretical calculation. This data is based on the information 

provided by the owner. An air density correction and turbulence correction factor may or 

may not have been applied to this data. 
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2.3 Power Generation Vestas V47 Turbine 

The power curve shown in Figure 2 was used to calculate the amount of power for a 

given year based on the wind frequency distribution data shown in Figure 1. Figure 2 

shows that for speeds less than about nine miles per hour, the wind generation is zero. 

This speed is known as the cut in speed. A fourth order equation was used to 

approximate the power generation shown in Figure 2 for speeds ranging from speeds of 

about 9 miles per hour up to about 38 miles per hour. Figure 3 shows this data with the 

Figure 2 Power Curve for Existing Vestas V47 Turbine 

Figure 3 Lower portion of Power Curve for Vestas V47 Wind Turbine 
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equation and R squared that is a measure of how well does the equation fits the provided 

data. An R squared value of more than 0.99 is considered a good fit. Power generation 

above 17 meters per second or about 39 miles per hour is set at the design level of 660 

kW as shown on Figure 2. The normalized wind speed and the data from Figures 2 and 3 

were used to calculate the kilowatts (kW) for that wind speed. Kilowatt-hours (kWh) 

were calculated using the data from Figure 1 and the kW calculated. The total kilowatt-

hours for the year were found to be about 983,000 kWh. This is a theoretical maximum 

and is based on kWh in DC power. Prior to use, the power is converted to AC power. A 

copy of this spreadsheet is shown in Appendix A. 

 

This data was compared to the power offset recorded for fiscal years 2005 through 2013. 

A copy of the offset is provided in Appendix A. A summary of the results showing 

annual recorded power production and the percent of the theoretical maximum is shown 

in the following table. 

Fiscal Year Total Power Production 

(kWh) 

Percent of Maximum Power 

2005 395,111 40.16% 

2006 685,718 69.69% 

2007 392,785 39.92% 

2008 705,652 71.72% 

2009 749,442 76.17% 

2010 822,930 83.64% 

2011 824,444 83.79% 

2012 842,061 85.59% 

2013 775,052 78.77% 

 

The data shows that for the last 6 years, the recorded power production is about 80% of 

the theoretical maximum. The reduction from the maximum comes from several sources. 

When the DC power is run through an inverter to produce AC power, a large amount of 

power is lost. This loss ranges from 10% to 15%. The power generated is about 600 to 

700 volts. The line power at Camp Williams is 12,470 volts. The power transformation 

up to base line power loses up to 5% of the power. These efficiencies, maintenance time, 

and wind variability, etc. account for the reduction from the theoretical maximum power 

to the measured production power. 

 

The data for the Vestas turbine shows that this turbine is operating at a high level and is 

producing a significant amount of power each year that helps to offsets some of the 

power needs at Camp Williams. 

 

2.4 Base Power Consumption 

Base power consumption for fiscal years 2005 through fiscal year 2013 was provided by 

the owner. During that time, the power demand rose from 5.74 million kWh in 2005 to 

8.8 million kWh in 2013. The average for the last four years has been about 8.75 million 

kWh per year. This data is shown in Appendix B. The power demand is expected to rise 

as additional facilities are commissioned and brought on line. Several facilities will be 

competed in the next year or so will add to the power demand. Addition energy demand 
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will hit as the lower garrison is developed and missions in this area are started. Energy 

saving projects such as insulation, replacing lights, etc. will not be enough to keep the 

power demand from rising in the future. This future demand can be partially offset with 

the addition of the proposed wind turbine. 

 

2.5 Wind Data DNR Report 

In April 2010, DNR published a report regarding the viability of wind power at Camp 

Williams. A copy of the report is in Appendix A. As part of the study an anemometer 

was set up on a knoll located about 1.9 miles westerly from the proposed wind turbine 

site. The location of the anemometer is shown on page 4 of the report. Four 

anemometers were installed on a single tower with heights ranging from 30 to 50 meters. 

Also installed were two wind vanes and a temperature probe. Data from 2007, 2008, and 

2009 was collected and used for the report. The data shows that the average annual wind 

speed of about 13.3 mph. This matches well with what was provided by the owner. 

During the study, it was found that the wind speed was lowest in the morning and 

peaked in the afternoon. In addition to the wind velocities, the report also shows the 

prevailing winds are northerly and southerly. Page 10 of the report shows the annual 

wind rose. Page 11 shows the monthly wind roses. 

 

It is anticipated that the wind at the wind turbine site will have similar characteristics as 

the wind studied for the report. The average wind speeds, maximum and minimum 

winds, and wind directions will be similar. 

 

2.6 Power Curve GE 1.7 MW Turbine 

The power curve data provided by GE power curves based on variable air densities and 

levels of turbulence. The air density is based on the elevation of the turbine above sea 

level. The elevation of the turbine base and the height of the tower were added to come 

up with a hub height of about 4910 feet. Calculations show that the air at sea level is 

about 1.16 times as dense as the air at 4910 feet. The thinner air has less resistance 

across the blades and produces a bit more power than the heavier air near sea level. 

Figure 4 shows the power curve for the GE 1.7 MW wind turbine. A spreadsheet 

showing the power curve for the proposed GE turbine is provided in Appendix B.  
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A fourth order equation was used to approximate the lower part of the curve. This is 

shown on Figure 5 with the equation and R squared that is a measure of how well the 

equation fits the data. An R squared value of more than three nines is considered a very 

good fit of the data. 
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Figure 4 Power Curve GE 1.7 MW Wind Turbine 
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Figure 5 Power Curve (Lower Portion) GE 1.7 MW Turbine  

Power generation above 11.5 meters per second or about 26 miles per hour is set at the 

design level of the proposed 1.7 MW turbine as shown on Figure 4.  
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Chapter 3 Proposed Wind Turbine 
 

The normalized wind speed and the data from Figures 4 and 5 were used to calculate the 

kilowatts (kW) for that wind speed. Kilowatt-hours (kWh) were calculated using the data from 

Figure 1 and the kW calculated. The total kilowatt-hours for the year were found to be about 

4,037,700 kWh. This is a theoretical maximum and is based on kWh in DC power. A copy of 

this spreadsheet is shown in Appendix C.  

 

Prior to use, the power is converted to AC power as the power is run through an inverter. The 

AC power is then transformed to base line power of 12,470 volts. Converting and transforming 

the power along with maintenance and other items are expected to reduce the theoretical 

maximum power from about 4.04 million kWh to about 3.23 million kWh each year. 

 

The cut in speed or the speed that power starts to generate is three m/s or about seven mph. 

Power reaches the maximum at about 26 mph and remains relatively constant to the cut off 

speed of about 45 mph. The turbine begins to brake and will shut down when the speed reaches 

about 45 mph and holds that speed for ten minutes. A thirty-second gust of about 51.5 mph or a 

three-second gust of about 56 mph will also shut down the turbine. When the turbine shuts 

down, the blades are turned into the wind and the turbine stops turning. When the rolling 

average wind speed drops to less than 38 mph over a four-minute period, the turbine will start 

back in operation.  

 

The following table shows the percentage of time and amount of power generated based on the 

percent of maximum power for the proposed wind turbine. The time is based on annual wind 

frequencies shown on Figure 1.  

 < Cut 

in 

0% -

20% 

20% -

40% 

40% -

50% 

50% -

60% 

60% -

80% 

80% -

100% 

100% 

% of 

Time 

16.10% 44.96% 16.16% 3.51% 2.95% 3.97% 7.82% 4.53% 

kWh 

Generated 

0 628,544 722,581 247,746 248,346 414,096 1,094,663 681,712 

% of 

Power 

0% 15.57% 17.90% 6.14% 12.63% 10.26% 27.11% 16.88% 

This table shows that during low wind speeds (0-12 mph) or about 61% of the year, the turbine 

will produce only about 15.6% of the total power. During the medium speed when the turbine is 

operating at 20-60% of capacity or about 22.6% of the year, the turbine will produce about 

36.7% of the total power. During the higher wind speeds where the turbine is operating above 

60% of capacity or more or 18 mph a mere 16% of the year, the turbine will produce about 

54.2% of the total power. Another way of looking at this, in 59 days of the year, the turbine will 

produce about 2.19 million kWh. A copy of this data is found in Appendix C. This shows the 

critical need for a net metering agreement. If power demand on base is exceeded by the 

renewable energy supplied, the excess power will be put onto the grid. The agreement also 

allows the base to continue consume power from the grid when the total power generation is not 

sufficient to supply the base needs. 
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Chapter 4 Conclusions 
 

Wind information was provided by the owner. This data was validated and found to work well 

with the power offset recorded from fiscal year 2008 through fiscal year 2013. This data also 

works well with the reported data from the DNR report. The DNR report concluded that the 

Camp Williams site is a good candidate for power generation as long as the infrastructure costs 

to get the power to the system are not excessive. 

 

The weighted average wind speed at the site was calculated to be 12.2 mph. this value could be 

higher if anemometer data from the Vestas turbine were available. 

 

The best data for this report would be wind data from the wind vane and wind anemometer from 

the existing Vestas wind turbine. Several attempts were made to obtain this data from the 

manufacture and from the current service contract provider. The requests have not produced any 

data. If the data is obtained, the data will be incorporated into the report and the calculations 

will be adjusted.  

 

Using the validated wind data and a power curve for the proposed GE 1.7 MW wind turbine, 

resulted in the wind turbine generating about 4.04 million kWh DC power per year. Using the 

same percentage loss for power conversion and power transition, results in a net power 

generation of about 3.23 million kWh of AC power each year. 

 

The average base power demand for the last 4 years is about 8.75 million kWh. This turbine will 

offset about 36.9% of the base power demand. 

 

Most of the time, (61%) due to low wind speeds; the turbine will produce a small amount of the 

total power generated for the year. About 16% of the time, the turbine will produce about 54% 

of the total power. This shows the critical need for a net metering agreement. 
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STATEMENT OF UNDERSTANDING  

Following completion of a Final Draft Environment Assessment (EA) for a 1.5 to 2.0 megawatt 
wind turbine for the Utah National Guard (UTNG) at Camp Williams, it was determined that a 
larger wind turbine will be implemented. The larger wind turbine will be a 2.0 to 3.0 MW wind 
turbine sited at the same location as the previously proposed smaller wind turbine. This 
addendum updates the Wind Study based on a 2.8 MW turbine power curve. Note that a 2.8 
MW turbine will generate less energy than a 3.0 MW turbine and therefore provides a more 
conservative power generation estimate than if we analyzed a 3.0 MW power curve. The 
conservative selection helps ensure the study does not overstate the estimated power 
generation. 

 
POWER GENERATION VERIFICATION 
 

The power curve data is based on variable air densities and levels of turbulence. The air density 
is based on the elevation of the turbine above sea level. The elevation of the turbine base and 
the height of the tower were added to come up with a hub height of about 5052 feet. Thinner air 
creates less resistance across the blades and therefore produces more power. Figure 4 shows 
the power curve for a wind turbine within the study range. A spreadsheet showing the data used 
to develop the power curve is provided on the last page of this addendum.  

 

 
Figure 4 Update: Power Curve for 2.8 MW Wind Turbine 

 

A fourth order equation was used to approximate the lower part of the curve. This is shown on 
Figure 5 with the equation. The R squared value indicates how well the equation fits the data. 
An R squared value of more than three nines is considered a very good fit of the data. 
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Figure 5 Update: Power Curve (Lower Portion) for 2.8 MW Wind Turbine 

Power generation above 12.1 meters per second (27 mph) is set at the design level or maximum 
power generation of the proposed 2.8 MW turbine as shown on Figure 4.  
 

PROPOSED WIND TURBINE 

The normalized wind speed and the data from Figures 4 and 5 were used to calculate the 
kilowatts (kW) for a given wind speed. Kilowatt-hours (kWh) were calculated using the data from 
Figure 1 and the kW calculated. The total kilowatt-hours for the year were found to be about 
5,928,684 kWh. This is a theoretical maximum and is based on kWh in DC power. A copy of this 
spreadsheet is shown in Appendix C-1 (update to Appendix C in original study).  
 
Prior to use, the power will be converted to AC power. This is done by running the power 
through an inverter. The AC power is then transformed to Camp Williams line with a power of 
12,470 volts. Converting and transforming the power along with maintenance and other items 
are expected to reduce the theoretical maximum power from about 5.93 million kWh to about 
4.74 million kWh each year. 
 
The cut in speed or the speed that power starts to generate is 3 meters per second (7 mph). 
Power reaches the maximum at about 27 mph and remains relatively constant to the cut off 
speed of about 45 mph.  
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Table 2 shows the percentage of time and amount of power generated based on the percent of 
maximum power for the proposed wind turbine. The time is based on annual wind frequencies 
shown on Figure 1.  

 

Table 2 Time Percentage and Power Generated based on Max Power Percent 

 < Cut in 0% -20% 20% -40% 40% -50% 50% -60% 60% -80% 80% -100% 100% 
% of Time 16.10% 44.96% 16.16% 3.51% 2.95% 3.97% 7.82% 4.53% 

kWh 
Generated 0 962,819 1,019,393 345,831 347,359 584,856 1,644,486 1,023,941 

% of Power 0% 16.24% 17.19% 5.83% 5.86% 9.86% 27.74% 17.27% 
 

This table shows that during low wind speeds (0-12 mph) or about 61% of the year, the turbine 
will produce only about 16% of the total annual power. During the medium speed when the 
turbine is operating at 20-60% of capacity or about 22.6% of the year, the turbine will produce 
about 29% of the total annual power. During periods of higher wind speeds where the turbine is 
operating above 60% of capacity or more than 18 mph, 16% of the year, the turbine will produce 
about 55% of the total annual power.  
. 
 

CONCLUSIONS 

Using the validated wind data and a power curve for a 2.8 MW wind turbine, the estimated wind 
turbine power generation is about 5.93 million kWh DC power per year. Using the estimated 
percentage loss for power conversion and power transition, the estimated net maximum power 
generation is about 4.74 million kWh of AC power each year. 
 
The average power demand at Camp Williams for the last 4 years is about 8.75 million kWh. 
The proposed turbine will offset about 54.2% of the base power demand. 
 
Due to low winds during about 61% of the year, the turbine will produce a small amount of the 
total power generated for the year. About 16% of the year, the turbine will produce 55% of the 
total power. Since the power generation for this 16% of the year will exceed the demand, this 
shows the critical need for a net metering agreement with RMP. 
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REFERENCED MATERIAL 
 

The table below represents the data used to develop the power curve for a typical wind turbine 
within our range of study. 
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Camp Williams Wind Turbine 

10/9/2014 
GE 1.7 MW Wind Turbine 

Power Generation Calculations 
Wind Speed hours/yr Power Generation 

(mph) (m/s) (hrs)* (kW) (kWh) 
7 3.13 457.2 12.89 5,892.39 
8 3.58 586.4 60.46 35,453.27 
9 4.02 670.9 108.06 72,497.3 
10 4.47 745.4 162.30 120,978.4 

11 4.92 795.1 228.26 181,486.7 
12 5.36 685.8 309.47 212,235.9 
13 5.81 596.3 407.96 243,264.3 
14 6.26 447.2 524.18 234,415.4 
15 6.71 372.7 657.10 244,901.2 
16 7.15 308.1 804.11 247,746.4 
17 7.6 258.4 961.09 248,345.9 
18 8.05 198.8 1122.38 223,129.8 
19 8.49 149.1 1280.79 190,966.5 
20 8.94 149.1 1427.60 212,855.2 
21 9.39 149.1 1552.54 231,483.6 
22 9.83 139.1 1643.82 228,655.4 
23 10.28 94.4 1688.12 159,358.1 
24 10.73 74.5 1697.00 126,426.5 
25 11.18 79.5 1709.24 135,884.6 
26 11.62 49.7 1715 85,235.5 
27 12.07 49.7 1715 85,235.5 
28 12.52 44.7 1715 76,660.5 
29 12.96 29.8 1715 51,107.0 
30 13.41 34.8 1715 59,682.0 
31 13.86 29.8 1715 51,107.0 
32 14.31 29.8 1715 51,107.0 
33 14.75 14.9 1715 25,553.5 
34 15.2 19.9 1715 34,128.5 
35 15.65 19.9 1715 34,128.5 
36 16.09 24.8 1715 42,532.0 
37 16.54 5 1715 8,575.0 
38 16.99 9.9 1715 16,978.5 
39 17.43 14.9 1715 25,553.5 
40 17.88 19.9 1715 34,128.5 

*Wind data provided by 
 

  4,037,689.3 
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_ _ Camp Williams Wind Turbine   
10/10/2014   

GE 1.7 MW Wind Turbine   
Power Generation Calculations   

Wind Speed hours/yr Power Generation 
(mph) (m/s) (hrs)* (kW)   (kWh) 

0 0 49.7 0   0 
1 0.45 100.4 0   0 
2 0.89 149.1 0   0 

_ 3 _ 1.34 198.8 0   0 
4 1.79 197.8 0   0 
5 2.24 278.3 0   0 
6 2.68 437.3 0   0 
7 3.13 457.2 12.89   5,892.4 
8 3.58 586.4 60.46   35,453.3 

9 4.02 670.9 108.06   72,497.3 
10 4.47 745.4 162.30   120,978.4 
11 4.92 795.1 228.26   181,486.7 
12 5.36 685.8 309.47   212,235.9 
13 5.81 596.3 407.96   243,264.3 
14 6.26 447.2 524.18   234,415.4 
15 6.71 372.7 657.10   244,901.2 
16 7.15 308.1 804.11   247,746.4 
17 7.6 L

 
 

961.09   248,345.9 
18 8.05 198.8 1122.38   223,129.8 
19 8.49 149.1 1280.79   190,966.5 
20 8.94 149.1 1427.60   212,855.2 
21 9.39 149.1 1552.54   231,483.6 
22 9.83 139.1 1643.82   228,655.4 
23 10.28 94.4 1688.12   159,358.1 
24 10.73 74.5 1697.00   126,426.5 
25 11.18 79.5 1709.24   135,884.6 
26 11.62 49.7 1715   85,235.5 
27 12.07 49.7 1715   85,235.5 
28 12.52 44.7 1715   76,660.5 
29 12.96 29.8 1715   51,107.0 
30 13.41 34.8 1715   59,682.0 
31 13.86 29.8 1715   51,107.0 
32 14.31 29.8 1715   51,107.0 
33 14.75 14.9 1715   25,553.5 
34 15.2 19.9 1715   34,128.5 
35 15.65 19.9 1715   34,128.5 
36 16.09 24.8 1715   42,532.0 
37 16.54 5 1715   8,575.0 
38 16.99 9.9 1715   16,978.5 
39 17.43 14.9 1715   25,553.5 
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40 17.88 19.9 1715   34,128.5 
*Wind data provided by owner     4,037,689.3 

Camp Williams Turbine 
10/10/2014 

GE-1.7 MW Wind Turbine 
Power Generation at Various Percentages of Peak Power Production 

  <Cut In 0%-20% 20%-40% 40%-50% 50%-60% 60%-80% 80%-100% 100% 
Range 0 kW 0-343 kW 343-686 kW 686-858 kW 858-1029 kW 1029-1372 kW 1372-1715 kW 1715 + kW 

% of time 16.10% 44.96% 16.16% 3.51% 2.95% 3.97% 7.82% 4.53% 
kW Gen 0 881.44 1589.24 804.11 961.09 2403.18 9718.31 25725 
kWh Gen 0 628,544.0 722,580.9 247,746.4 248,345.91 414,096.28 1,094,663.3 681,712.5 

  0 15.57% 17.90% 6.14% 6.15% 10.26% 27.11% 16.88% 
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Introduction 
 

Purpose 
Environmental Resource Management (ERM) has developed this Eagle Conservation 

Plan (ECP) to conserve and protect eagles and eagle habitat at Camp Williams military 
installation and for the planning of future development (i.e. wind and solar energy, training area 
management, etc). The intents of the ECP are to exist as a live document that adapts to the needs 
of eagle conservation according to past and continual monitoring, and to ensure the avoidance 
and minimization of impacts, during the planning and implementation of development projects, 
to Eagles that utilize Camp Williams’ property for hunting, roosting, nesting, and/or migration. 

The ECP describes the protocols to be used to collect data that will aid in making 
management goals to conserve eagles and mitigate altered eagle habitats on Camp Williams 
including any efforts to monitor and improve eagle habitat on Camp Williams. The ECP 
demonstrates compliance with the regulations set forth by the Bald and Golden Eagle Act 

 In addition, this document delineates the steps that will be taken to avoid impacts to 
Eagles and apply for eagle take permits during development on Camp Williams, as guided by the 
U.S. Fish and Wildlife Eagle Conservation Plan Guidance Module 1-Land-based Wind Energy 
Version 2. Even though the ECP is following guidance that is intended for the planning of wind 
energy development it will follow the same guidance to avoid and minimize impact to eagles 
during other forms of development that may affect eagle populations.  

 

Eagle Legislation 
Multiple federal regulations require that measures be taken to prevent take and 

disturbance of eagles, including; the Bald and Golden Eagle Protection Act (BGEPA; 16 USC 
668), the Migratory Bird Treaty Act (16 USC 703), and more specifically for those found within 
the boundaries of military training areas, Army policy (NGB-ARE 5 Sep 08; DAIM-ISE 19 Aug 
08). In accordance with these regulations, the ERM at Camp Williams’ Integrated Natural 
Resource Management Plan (INRMP) includes a plan to monitor the occurrence and 
reproduction of eagles on Camp Williams’ property  

 

Ecological Importance 
The important role that eagles and other raptors have within the ecosystem calls for 

careful assessment of their well-being on federal lands, not necessarily solely for the 
conservation of the species but to determine the state of the ecosystem on Camp Williams. 
Eagles are top predators and as such, their success or failure to reproduce in the long term within 
an area can serve as an indicator of ecosystem health, which categorizes them as “sentinel 
species” or “condition indicators”. Life history traits, such as their position on top of the food 
chain, low density and fecundity, and extended periods of juvenile dependence, make monitoring 
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eagles and other raptors an effective early warning system for a deteriorating ecosystem (Golden 
& Rattner, 2003; Sergio et al., 2008). 

 

Threats to Eagles on Military Installations 
Although populations of the Golden Eagles (Aquila chrysaetos) appear to be stable across 

the western United States (Millsap et al., 2013), there are increasingly intensifying threats to 
their reproductive success both on and off lands used for military training. One study showed 
that the types of disturbances associated with active military training (e.g. gunfire, artillery, low-
flying aircraft, etc.) do not have a significant effect on the short term nest success of raptors, 
providing evidence of habituation to certain disturbances (Lehman et al., 1999). However, 
another study found that the behaviors of a suite of raptors, including eagles, were altered 
significantly during training activities (Schueck et al., 2001). The long term effects of military 
training on raptor populations are less clear but the effects on their behavior may impact their 
successful reproduction. For example, disruption of courtship or nest site selection from military 
training may prevent the establishment of new nesting sites and use of existing nests. There are 
at least three ways in which military training can negatively impact raptors; 1) direct mortality 
from training activities (being shot or hit by vehicles), 2) destruction of nesting and prey habitat 
by vehicle maneuvering or training area development, and 3) prevention of efficient foraging 
during training, resulting in reduced fitness. Other disturbances that are more ubiquitous also 
threaten raptor populations on military property. Threats that are of particular concern on Camp 
Williams include, increased fire intensity and frequency from climate change and habitat 
conversion to annual grasses and loss of prey habitat from urban development around boundaries 
of military property. 

 

Background of Eagle Monitoring on Camp Williams 
Kent Keller surveyed nests for Hawkwatch International in 1996 and for the Utah 

Division of Wildlife Resources (UDWR) from 1996 until 2011.  He annually surveyed between 
200 to 250 territories across Utah, visiting multiple nests per territory, and recording nest 
activity, prey items, and other observations (Keller 2006).  He provided reports in 1996, 1999, 
2003, 2005, and 2006 (Keller, 1996, 1999, 2003, 2005, 2006). ERM staff assisted by watching 
for nest activity and some data collection, but largely relied on Mr. Keller’s reports.  

More routine surveying done by ERM staff has taken place since 2013. These surveys 
were done at existing nest sites and included searches for new nest sites within Camp Williams’ 
boundaries (survey methods discussed in detail in the landscape evaluation section). The reports 
for each of the years in which nest monitoring occurred can be found in Appendix A of this 
document. 

There are four out of six nest sites within the ~38 sq. mile area of Camp Williams that 
have successfully fledged Golden Eagle chicks since monitoring of nests began in 1996 
(Johnson, 2011). The most recent nest was discovered in 2017 and contained chicks but failed 
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before chicks fledged, which was believed to have been depredated (Frauenhofer, 2017; 
Frauenhofer personal communication April 2018) (Table 1). 

 

Table 1. Background and the current status of each of the nests monitored during 2018 surveys.  

Nest Area Most recent activity 
Current Status (March 
2018) 

Beef Hollow 20151; A pair began reconstructing nest but did not lay eggs Unoccupied 
Timpanogos 20032; One fledged Collapsed 
South Mountain Unknown Unoccupied 
Wood Hollow 20062; Broken shells found  Unoccupied 
Latimer 20173; Eggs hatched but chicks depredated Unoccupied 
Jordan Narrows 20062; One fledged Collapsed3 

1 Holman 2015 
2 Johnson 2011 
3 Frauenhofer 2017  
 

 Despite multiple attempts to reproduce on Camp Williams, there has not been a 
successfully fledged brood of Golden Eagles for 12 years. The previous pattern showed there to 
be a minimum of one and a maximum of four surviving fledglings from up to three 
contemporaneously occupied nests each year the nests were monitored. The cause of the lack of 
success over the past decade is yet to be investigated. The development of this ECP should 
provide insight on procedures that can be utilized to understand the status of Golden Eagle 
habitat and the disturbances that may be affecting them. 

 Bald eagles (Haliaeetus leucocephalus) have not been known to nest on Camp Williams 
at any point in the past, but there is potentially suitable habitat for nest sites on the property, most 
notably along the eastern boundary bordering the Jordan River. 
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Landscape Evaluations 
Knowing which areas eagles have utilized in the past and currently utilize on a landscape 

scale will aid greatly in future project planning. Proactive monitoring action will provide the best 
information to prevent impacts to eagles, as opposed to only monitoring the landscape and 
specific sites after a project has been proposed. When projects are proposed, ERM will know the 
potential risks to eagles without the need of further rigorous monitoring. Although, site specific 
assessment would still be required to ensure that impacts to eagles are minimized. 

 ERM has monitored eagles since 1996 using an adapting methodology as needs have 
become better understood. The following sections describe the methods that are being used as of 
June 2018. 

Current and Future Monitoring Efforts 
 
Nest Occupancy Surveys 

Pre-existing nests on Camp Williams (Fig 1) are monitored yearly before and during 
eagle nesting season for a minimum of two weeks starting mid-march. One observer monitors 
each nest for one hour using binoculars and a variable magnification 20-60x spotting scope on a 
tri-pod or window mount at a distance of at least 400m (Driscoll, 2010). Nests are not considered 
unoccupied until they have been monitored on at least four survey days. Occupied nests are 
noted as such and photos are taken for records and continued monitoring.  
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Figure 1. Known Nest locations on Camp Williams as of 2018 

 
Nest Inventories 

Nest inventories are conducted yearly by one observer positioned at one of several points 
of relative high elevation (Hill, 2013) within view of potential nest sites. Surveys for new nests 
could be focused within areas of high potential for eagle nests because in 2017 potential nest 
sites were identified using a GIS layer delineating rocky outcroppings within the boundaries of 
Camp Williams (Frauenhofer, 2017). These potential nest sites are visited in person to be 
qualitatively assessed and categorized as low, mid, or high potential as a nest site. Categories of 
potential nest sites were based on life histories of Golden Eagles provided by the Cornell Lab of 
Ornithology’s website (“Golden Eagle Life History, All About Birds, Cornell Lab of 
Ornithology,” 2017). The observer scans potential nest sites (i.e. cliff faces, rock outcroppings) 
for eagles and/or signs of nest construction. Remaining in the area for 30-60 min. the observer 
surveys for eagles flying or perched. The behavior of any eagles observed is monitored to 
provide information regarding the breeding status, being recorded as: copulating, hunting, nest 
building, perching, soaring, or undulating. Eagles are then followed at a safe distance (>400m), 
until it leads to a nest, escapes from the view of the observer or leaves Camp Williams property.  
Any new nests discovered are noted, photographed, and marked by GPS for future monitoring. 
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Utilization Distribution (UD) Assessment 
In the past ERM has utilized non-intensive techniques to determine the spatial 

distribution and utilization of Golden Eagles. Locations of eagle sighting have been recorded 
through field crew workers and military personnel using camp Williams starting in 1993. In 2009 
systematic road surveys were conducted for all raptors but were discontinued in 2012 due to low 
observations in regards to meeting minimum data acquisition for analysis. After 2012 eagle 
sighting data was continually collected however it was not in a systemic design. Kernel density 
estimates and hot spot analysis were conducted using all spatial eagle sighting data however, 
data is of course biased due to the use of haphazard sampling. Points were taken at least 45 min 
apart in order to reduce the risk of spatial autocorrelation (Walker et al. 2005). Average nearest 
neighbor results show clustering (0.75, P < 0.05) and Kernel density estimates preformed using 
Geospatial modeling environment (Beyer 2015) indicate a wide range of use with 95% CI and a 
more focused zone of use in the southeastern/central part of Camp Williams (fig 2.). There are 
significant limitations to this data due to the haphazard sampling which most likely influences 
the clustering observed as well as the observations only occurring within the camp boundaries. 
Eagles obviously do not constrain themselves to anthropogenic boundaries and therefore it would 
be beneficial to include data outside of camp if available.  
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Figure 2. Kernel density estimates showing 50% CI and 95% CI for golden eagle sighting data, Camp Williams 1993 to 2018 

Prey Surveys 
Prey availability can provide valuable insight to golden eagle habitat quality and inform 

management decisions. The abundance of prey in an area is correlated with the reproductive 
success of golden eagles (Hunt et al. 2002). Black-tailed jackrabbits are the primary prey of 
golden eagles in many areas of the western United States (Kochert et al. 2002) which is likely the 
case for those that hunt on Camp Williams. Another prey species that are likely to be a large 
portion of golden eagle diets are squirrels.  Prey surveys for any prey species have not been done 
previously at Camp Williams.  

Techniques to estimate prey abundances vary depending on the species. Also, estimates 
will vary depending on habitat type, therefore surveys should be conducted across all habitat 
types (Driscoll, 2010). The following method of prey surveys are suggested within “Protocol for 
Golden Eagle Occupancy, Reproduction, and Prey Population Assessment”. 

The spotlight line-transect method has been used to calculate an index of density for 
black-tailed jackrabbits. In this method, marked transects are established through various habitat 
types along roads, Transects are surveyed at night by two observers in an open-bed truck. One 
observer drives slowly (8-16kph, 5-10mph), identifying rabbits in front of the vehicle. The other 
observer operates a spotlight from the back of the truck identifying rabbits seen within a 180º arc 
to each side of the centerline. When a rabbit is seen, the perpendicular point is marked on a GPS 
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device and perpendicular distance from the centerline to the rabbit are recorded using a 
rangefinder (Smith & Nydegger, 1985). This best done on nights with little to no moon. 

Similar techniques can be used to survey and estimate ground squirrel abundance and 
include visual surveys, burrow counts and mark-recapture techniques. Burrow counts have been 
found to be unreliable when sampling for certain species of ground squirrels therefore are not 
recommended (Fitch 1948, Van Horne et al.). The most accurate estimates have been achieved 
through mark-recapture techniques however these can be cost and labor intensive (Evans and 
Holdenried 1943, Fitch 1948, Smith and Johnson 1985, Van Horne et al.). Road and point counts 
can be used similar to the ones outlined for jack rabbits. Squirrel activity varies by the time of 
year. They tend to be active all day during the spring but as temperatures warm into the summer 
they are more likely to be active from 5-9 AM and 4PM to dusk. Inclement weather such as 
wind, cold fog and rain may influence squirrels to remain underground and therefore should be 
avoided when conducting visual surveys (Fitch 1948).  

 
Accidental Mortality  
 In order to understand and prevent anthropogenic impacts to eagles at Camp Williams, 
routine surveys of common causes of eagle mortality should occur. Certain features found at 
Camp Williams have inherent risks to eagles and other wildlife associated with them, including; 
wind turbines, power lines, and roads.  

 While the risks typically associated with wind turbines is relatively low at Camp 
Williams, because there is only one of two turbines currently active, mortality surveys around the 
vicinity of the turbines should occur regularly. ERM staff have performed detailed surveys for 
eagles and other wildlife that have collided with the turbine blades within a 80 meter radius of 
the active turbine. Protocol entails an observer walking 10m transects spaced out within the 80m 
radius every other week under the existing windmills. There is currently a third turbine being 
developed, see Appendix B for Eagle Conservation Plan regarding this wind turbine. Similar 
surveys will occur for 3-5 years at the site of the new turbine once construction is complete. 

 Eagles and other raptors are frequently seen perched on powerline poles throughout 
Camp Williams. The risk associated with powerline poles is the possible electrocution of large 
birds if they make contact with the multiple transformers. A simple survey along the existing 
power line routes at Camp Williams would provide the information needed to understand the risk 
that the power line have here.  

 Roads increase the risk of eagle colliding with vehicle. In particular, when there is 
roadkill on the road an eagle may sit on the road and scavenge on the carrion. In the case of the 
roadkill being a large animal that the eagles cannot carry off they will remain at the carcass and 
may eat enough to hinder their ability to fly which increase the likelihood that they will be hit by 
a vehicle. The best prevention for this is to remove carrion to a safe distance from the road (~30 
ft.). In the event that an eagle is hit, it is important that officials are made aware, this will require 
informing those who travel along the roads at Camp Williams. 
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Habitat Restoration and Impact Mitigation 
Camp Williams is located in the Traverse Mountains, a range running east west that is 

unique to the area and historically provided a corridor between the Wastach and Oquirrh 
mountains. Due to increasing development in the surrounding area, Camp Williams will become 
increasingly important habitat for golden eagles as well as other species including prey. 
Historically management has been focused on maintaining existing habitat, especially potential 
nesting areas. In the future it would be beneficial to maintain and manage habitat for prey 
species. As prey surveys and estimates are conducted the information will help guide 
management and efforts should maintain or promote prey habitat, especially in areas away from 
energy project developments and high use training sites. In addition to conservation of eagle and 
prey habitat alike, mitigation of detrimental human and eagle interaction can be improved. 

Currently, all buffers and legislation set forth by the USFWS are followed when eagles 
are present and especially when nesting on Camp Williams. A buffer of at least 660 ft is 
maintained for construction projects (USFWS 2007) and a 0.5 mile buffer is observed for all 
other activity (USFWS 2002). In order to mitigate risk of vehicle collisions all animal carcasses 
found on the road are moved.  Eagles have been observed on Camp Williams perched on power 
line poles and future mitigation techniques could include retro fitting power lines to prevent 
electrocutions.   

Military training may have effects to eagles nesting in the area but more research should 
be done to determine what types of training are more likely to cause disturbance. Grubb et al. 
(2010) found helicopter use to have no effect on eagle nesting and reproductive however, it is 
also reasonable to assume that the noise from military training activities such as gun and artillery 
fire may discourage eagles from nesting in the area. This activity tends to occur more heavily in 
the spring when nesting is either underway or commencing. Currently there is no mitigation for 
this other than the 0.5 mile buffer outlined in USFWS 2007 and due to mission readiness needs 
of the Utah National Guard it is unlikely that anything further will be implemented.  

Public Outreach 
 Public outreach and awareness continues to be an area of interest and need especially on 
a military base environment. Before anybody proceeds down range an environmental briefing is 
conducted where personnel are informed of species of interest and sensitivity and the regulations 
regarding those species. Golden eagles are discussed explaining the buffers and legislation 
pertaining to them and personal are also asked to report any sightings or potential nesting activity 
to environmental resources staff. This is where they are also informed to report any animal 
carcasses hit or seen on the road to environmental resources staff so they can be addressed. Pilots 
and flight passengers that fly over the camp are briefed with an eagle nesting informational page 
and asked to report any observed nests to environmental resources staff as well. As technology 
and citizen science improves it is the hope that more sightings and distribution information will 
be collected to help better inform management and conservation of the species on Camp 
Williams. Implementation of a live nesting camera for raptors such as eagles is being look at in 
order to promote excitement and education as well as provide data on nesting. 
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Development Projects Impact Assessment 
Following the guidance of the U.S. Fish and Wildlife Service’s Eagle Conservation Plan 

Guidance Module 1-Land-based Wind Energy Version 2 (ECPG) the following steps will be 
taken to avoid and minimize impacts to eagles from development projects on Camp Williams. 
The guidance given is specific to wind energy development projects but will be used during 
other development projects if they are determined to require more assessment based on the 
existing data collected through the protocols described in the landscape evaluation section. 

These assessments are divided into five stages, the first of which is accomplished by 
conducting a landscape evaluation based on data acquired through public and ERM internal 
sources. The remaining four stages are implemented in the event of proposed projects and are 
described below (descriptions of stages have been pulled directly from section 9 of the ECPG). 
These assessments have been done at Camp Williams in the past and their documentation can be 
found in Appendix B of this document. Also, future assessments should be added to Appendix B 
as they are completed.   

 

Site Specific Surveys and Assessments (Stage 2) 
During Stage 2 the Service recommends the project developer collect quantitative data 

through scientifically rigorous surveys designed to assess the potential risk of the proposed 
project to eagles. The Service recommends collecting information that will allow estimation of 
the eagle exposure rate (eagle‐minutes flying within the project footprint per hour per 
kilometer2), as well as surveys sufficient to determine if important eagle use areas or migration 
concentration sites are within or in close proximity to the project footprint (see Appendix C of 
ECPG (pp. 53-65)).  

In the case of small wind projects (one utility‐scale turbine or a few small turbines), the 
project developer should consider the proximity of eagle nesting and roosting sites to a proposed 
project and discuss the results of the Stage 1 assessment with the Service to determine if Stage 2 
surveys are necessary. In many cases the hazardous area associated with such projects will be 
small enough that Stage 2 surveys will not be necessary. 
 

Predicting Impacts to Eagles (Stage 3) 
In Stage 3, the Service and project developers or operators use data from Stage 2 in 

models to predict eagle risk expressed as the average number of fatalities per year extrapolated to 
the tenure of the permit. These models can compare alternative siting, construction, and 
operational scenarios, a useful feature in constructing hypotheses regarding predicted effects of 
conservation measures and experimental advanced conservation practices (ACPs). The Service 
encourages project developers or operators to use the recommended pre‐construction survey 
protocol in the ECPG in Stage 2 to help inform our predictive models in Stage 3. If Service‐
recommended survey protocols are used, this risk assessment can be greatly facilitated using 
model tools available from the Service. If project developers or operators use other forms of 
information for the Stage 2 assessment, they will need to fully describe those methods and the 
analysis used for the eagle risk assessment. The Service will require more time to evaluate and 
review the data because, for example, the Service will need to compare the results of the project 
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developer or operator’s eagle risk assessment with predictions from our models. If the results 
differ, we will work with the project developers or operators to determine which model results 
are most appropriate for the Service’s eventual permitting decisions. The Service and project 
developers or operators also evaluate Stage 2 data to determine whether disturbance take is 
likely, and if so, at what level. Any loss of production that may stem from disturbance should be 
added to the fatality rate prediction for the project. The risk assessments at Stage 2 and Stage 3 
are consistent with developing the information necessary to assess the efficacy of conservation 
measures, and to develop the monitoring required by the permit regulations at 50 CFR 
22.26(c)(2). 
 

Avoidance and Minimization of Risk and Compensatory Mitigation (Stage 4) 
In Stage 4 the information gathered should be used by the project developer or operator 

and the Service to determine potential conservation measures and ACPs (if available) to avoid or 
minimize predicted risks at a given site (see Appendix E of ECPG). The Service will compare 
the initial predictions of eagle mortality and disturbance for the project with predictions that take 
into account proposed and potential conservation measures and ACPs, once developed and 
approved, to determine if the project developer or operator has avoided and minimized risks to 
the maximum degree achievable, thereby meeting the requirements for programmatic permits 
that remaining take is unavoidable. Additionally, the Service will use the information provided 
along with other data to conduct a cumulative effects analysis to determine if the project’s 
impacts, in combination with other permitted take and other known factors, are at a level that 
exceed the established thresholds or benchmarks for eagle take at the regional and local‐area 
scales. This final eagle risk assessment is completed at the end of Stage 4 after application of 
conservation measures and ACPs (if available) along with a plan for compensatory mitigation if 
required. 
 

Post Construction Monitoring (Stage 5) 
If the Service issues an eagle take permit and the project goes forward, project operators 

will conduct post‐construction surveys to collect data that can be compared with the 
preconstruction risk‐assessment predictions for eagle fatalities and disturbance. The monitoring 
protocol should include validated techniques for assessing both mortality and disturbance effects, 
and they must meet the permit‐condition requirements at 50 CFR 22.26(c)(2). In most cases, 
intensive monitoring will be conducted for at least the first two years after permit issuance, 
followed by less intense monitoring for up to three years after the expiration date of the permit. 
Project developers or operators should use the post construction survey protocols included or 
referenced in the ECPG, but we will consider other monitoring protocols provided by permit 
applicants though the process will likely take longer than if familiar approaches were used. The 
Service will use the information from post‐construction monitoring in a meta‐analysis 
framework to weight and improve pre‐construction predictive models.  

Additionally in Stage 5, the Service and project developers or operators should use the 
post construction monitoring data to (1) assess whether compensatory mitigation is adequate, 
excessive, or deficient to offset observed mortality, and make adjustments accordingly; and (2) 
explore operational changes that might be warranted at a project after permitting to reduce 
observed mortality and meet permit requirements. 
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Conclusion 
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Golden Eagle Nesting Surveys 2011 
Douglas A. Johnson 1 

Environmental Resources Management, Utah National Guard (NGUT-ERM)2 

8 November 2011 

 

Executive Summary 

Golden eagles (Aquila chrysaetos) and their nests are protected under the Bald and Golden Eagle 
Protection Act (BGEPA; 16 USC 668), the Migratory Bird Treaty Act (16 USC 703), and Army 
policy (NGB-ARE 5 Sep 08; DAIM-ISE 19 Aug 08).  Camp Williams has four known nesting 
sites that have been monitored through the Utah Division of Wildlife Resources (UDWR) or by 
Environmental Resources Management (ERM) since 1996.  No nests are known to have been 
active since 2007.  There is no evidence to suggest training or other training site operation has 
caused nest abandonment.  The six records of timing of nest activity suggest eggs are laid in 
early March, hatch by mid-April and fledge by late June.  Monitoring of nests for activity needs 
to be more systematic and observations documented in the future.  ERM does not plan to band 
eaglets, but will contact UDWR or Kent Keller for support.  ERM will regularly survey in the 
spring, weather permitting, for new or previously unknown nests and document them.   

Purpose 

The purpose of this report is to document this element of the Integrated Natural Resources 
Management Plan (INRMP) for Camp Williams and to analyze the program area for how it is 
conducted and what it means for future management.  It is to fulfill the purposes of a review for 
operation and effect of the INRMP in accordance with the Sikes Act Improvement Act. 

Introduction 

Golden eagles (Aquila chrysaetos) are protected from disturbances, called “take,” under the Bald 
and Golden Eagle Protection Act (BGEPA; 16 USC 668), the Migratory Bird Treaty Act (16 
USC 703), and Army policy (NGB-ARE 5 Sep 08; DAIM-ISE 19 Aug 08).  Golden eagles are 
also a Bird of Conservation Concern for Bird Conservation Region 9 (USFWS 2008) and an 
Avian Conservation Strategy Species for Partners in Flight (Parrish, Howe et al. 2002).  The U.S. 
Fish and Wildlife Service (USFWS) has propagated rules for limiting disturbance near nesting 
sites (USFWS 2007). 

Camp Williams has four known nesting sites.   All four have successfully fledged chicks in the 
past and have been included in Kent Keller’s surveys of golden eagle nests since 19963.  

                                                           
1 Natural Resource Manager, Environmental Resources Management, Utah National Guard 
2 Bluffdale, UT 
3 Cited and discussed later. 
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However, none have been active in at least the past three years4.  NGUT-ERM tracks known 
eagle nests in order to manage for compliance with protective statues and for ecosystem 
management. 

Methodology 

Central Utah Study Area 

Kent Keller surveyed nests for Hawkwatch International in 1996 and for the Utah Division of 
Wildlife Resources (UDWR) from 1999 until present.  He annually surveyed between 200 to 250 
territories across Utah, visiting multiple nests per territory, and recording nest activity, prey 
items, and other observations (Keller 2006).  He provide reports in 1996, 1999, 2003, 2005, and 
2006 ((Keller 1996; Keller 1999; Keller 2003; Keller 2005; Keller 2006).  ERM staff assisted by 
watching for nest activity and some data collection, but largely relied on Mr. Keller’s reports.   

Nesting Observations 

Since the nests have been inactive, ERM has monitored them during the spring nesting season to 
confirm that eagles are not on the nests.  In 2011, ERM staff spent 60 minutes in April and in 
May to more effectively document nest vacancy.  The observer stayed in the vehicle on main 
roads and used binoculars to limit any possible disturbance to eagles. 

Results and Discussion 

Our record for nest activity is incomplete (Table 1); it may be that the UDWR has a more 
complete record of reports from Mr. Keller.  The four known nests were active and mostly 
successful from the mid-1990s to the mid-2000s, but have not been in at least the last three years. 

The Beef Hollow nest has historically been the most successful.  It is partway up an about 10 

meter tall rock outcrop, about 50 meters from the busy Beef Hollow Road and adjacent to the 
400 Series Artillery Firing Points.  In 2005, Kent Keller found the old female dead below the 
nest, apparently of natural causes (or at least not man-caused).  He reported a young female at 

                                                           
4 Personal observation, Douglas Johnson, Natural Resource Manager, Utah National Guard. 

Table 1  Success at Nests identified by Kent Keller. 

Nest 1996 1999 2000 2003 2005 2006 

Beef Hollow 1 fledged 2 fledged 2 fledged1 2 fledged 2 addled 
eggs 

1 addled 
egg 

Jordan Narrows -2 - No data - 1 fledged 1 fledged 
Tickville Gulch - 1 fledged No data 1 fledged NA3 NA 

Wood Hollow 2 fledged 1 fledged No data eagles 
present 

eagles 
present 

Broken 
shells 

1 Known from pictures. 
2 “-“ means nest was not identified at that time. 
3 “NA” means nest was not active. 
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the site the following year5.  Eagles 
were also seen by ERM staff 
occupying the nest in 2007 (Figure 3).  
Eagles in the vicinity were frequently 
seen being harassed by northern 
harriers (Circus cyaneus), who 
appeared to have a nest about half a 
kilometer or so to the west, and by 
common ravens (Corvas corax).  
Currently, the nest has partially 
collapsed where it overhung the ledge 
it was on, but is still inhabitable 
(Figure 4).   

The Jordan Narrows nest is in a 
cottonwood, overhanging the Jordan 
River bike trail.  It is about 100 meters 
from the training site’s two wind 
turbines.  Prior to eagles nesting in it in 
2005, it was a red-tailed hawk (Buteo 
jamaicensis) nest.  No eagles have 
been seen in the vicinity in several 
years. 

The Tickville Gulch nest was in a 
juniper away from roads, but about 300 
meters from our designated Dig Areas 
for engineer heavy equipment training 
(Figure 5).  The nest has collapsed in 
the past several years, leaving a few 
sticks in the tree but most on the 
ground. 

The Wood Hollow nest is on a ridge 
several hundred meters above and 
away from the Wood Hollow Road.  It 
was also on a rock outcrop, but more 
accessible than the Beef Hollow nest.  
The nest has not been active since the 
large 2001 wildfire, though eagles are 
regularly seen in the vicinity.  This 
area of the camp is rugged and it may 

                                                           
5 Personal communication to Douglas Johnson. 

 

Figure 3  Eagle on Beef Hollow nest (27 Jan 2007). 

 

Figure 4  Current state of the Beef Hollow nest (10 May 2011). 

 

Figure 5  Kent Keller climbing into Tickville Gulch nest (19 May 
2003). 
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be eagles have found a more attractive nesting site. 

Kent Keller recorded nest activity that provides approximate timing for surveys for nest activity 
(Table 2).  The earliest recorded date for eggs was 1 March; while the chicks fledged at the latest 
by mid-June.  Eagles would have occupied the nest several weeks before laying eggs. 

Table 2  Timing of nest activity. 

Nest Year Egg laid Hatched Fledged 
Beef Hollow 1996 13-Mar 24-Apr 3-Jul 
Wood Hollow 1996 7-Mar 18-Apr 27-Jun 
Beef Hollow 1999 4-Mar 15-Apr 24-Jun 
Beef Hollow 2003 2-Mar 12-Apr 22-Jun 
Tickville 
Gulch 2003 1-Mar 12-Apr 21-Jun 
Jordan 
Narrows 2006 27-Mar 8-May 17-Jul 

 

The recorded use of the Dig Area peaks after the 2007 season dramatically (Figure 6)6.  The 
increase in the use of the Dig Area is matched by an overall recorded use of the camp (Figure 7).  
This does not necessarily mean use actually increased - the training site became more serious 
about recording training area use in the mid-2000’s because funding became tied to that record.  
Preparations for deployments to foreign operations have undoubtedly increased the training 
tempo of the camp starting in the early 2,000s, but Camp Williams has always been the primary 
training site for the NGUT and the guard’s strength, and therefore the training need, has not 
changed significantly over these years.  Finally, the opinion of both environmental  staff and 
Range Control is that these areas have been less used compared to other areas around the camp 
and that use has not actually changed to any significant extent over this time frame7. 

 

                                                           
6 Range Facility Management Support System data provided by Shane Smith, RFMSS Manager, 7 November 2011. 
7 Personal communication: Shane Smith, RFMSS Manager, Camp William’s Range Control. 
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Figure 6  Use of Training Areas on or adjacent to nest sites from February to April. 

 
Figure 7  Total camp-wide use from February to April. 

Finally, the eagle banding has given ERM valuable exposure as an outreach event to both UTNG 
command and local media (Figure 8).  It shows the types of environmental management that our 
office supports and the value of Camp Williams as a wild place in the Wasatch Front. 

Evaluation 

The purpose of the Five-year Review for Operation and Effect of an INRMP is to determine 
whether the plan is currently working and what effect it has.   The result will be ‘Taskings’ for an 
update or revision. 
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Operation 

Prior to 2007, the nests were monitored 
by Kent Keller, who obtained permits 
from the USFWS and reported to 
UDWR.  Subsequent to then, ERM has 
monitored nests on a casual basis with 
some undocumented contact with Mr. 
Keller until 2010.  In 2011, a 
technician from ERM spent time 
watching each nest and recording her 
observations.  The primary need is for 
ERM to be more methodical in 
monitoring and reporting on nest 
activity to guide and validate 
management.  We need to seek advice 
from the USFWS or UDWR for their 
expertise whether this observation methodology is sufficient8.  Any change in procedure will be 
constrained by time of personnel and funding.   

The four known nests are visible with binoculars from the road.  From February through April in 
the second week of each month (weather permitting), an observer will spend one hour watching 
each nest for eagle activity.  The observer will stay in the vehicle and as far away as practical to 
minimize disturbance to the eagles.  At the end of each survey, the observer will write a memo 
for record or a report detailing his or her observations, including observation time start and end 
and weather conditions (temperature and precipitation).  If the weather does not allow access or 
the nest is obscured, the observer will do the observation as soon as allowed afterwards.  UDWR 
should be contacted to conduct any banding or other animal or nest measurements. 

ERM will survey for previously unknown nesting sites using a spotting scope to track eagles and 
look for nests several times from February to April (such as done by (Gregory, Gordon et al. 
2003)).  New nests will be recorded and then GPS’d outside of the season of activity. 

Effect 

The INRMP requires an analysis of requirements under the eagle guidelines and Army policy for 
protection of nests and subsequently needs to reflect that harassment or disturbance of eagles or 
nests is a violation of federal law and reportable to the USFWS.  The INRMP also needs to detail 
procedures to report nuisance eagles and how to handle dead or injured eagles. 

Analysis 

                                                           
8 It may require permits from the USFWS or UDWR and, if work is done through Utah State University, it may 
require a permit from the Institutional Animal Care and Use Committee. 

 

Figure 8  The Adjutant General, MG Tarbet, and the ERM Director,  
J.L. Crane, Jr. (LTC, Ret.), hold chicks from the Beef Hollow Nest 
being banded by Kent Keller (30 May 2000). 
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Implementation of these measures do not result in a materially significant different biophysical 
consequence and should lead to an update, but not a revision of the INRMP according to Army 
policy. 

Tasking 

• Request records for nests on Camp Williams from UDWR based on Kent Keller’s work. 
• Continue Project 8.6.1.1 “UDWR Golden Eagle Nesting Survey” to support banding by 

Keller or other UDWR designee and ERM surveys of activity.  Detail procedures for 
systematic observation and documentation.  A picture of each nest ought to be taken each 
year for documentation.  

• Evaluate and implement requirements for protection of nests. 

 Data 

• There are five hardcopy, and one digital, reports written by Kent Keller.  The hardcopies 
should be kept in the files at building 3020, Camp Williams, for future reference.  (It is a 
low priority to scan them and save them to the Environmental Management System 
(EMS) library, because they were written by an outside entity, not specifically for the 
camp, and do not include any management recommendations.) 

• The original GIS file is fabneste, but it only has two nests and should be deleted.  The 
newer file is in a geodatabase: cw_eagle_nests/fauna/nesting_point; this only contains 
three nests.  The file with the protected area in accordance with the eagle guidelines is 
//nesting_area, but this has not been evaluated for accuracy.   

o All four nests ought to be re-GPS’d and pictures attached. 
• We created a shapefile of rock outcrops in 2006: PotentialRaptorN.  These could be used 

for future searches, but it would require a considerable amount of time to visit each of 
them and eagles nest in a variety of types of places. 
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Eagle Nest Survey 2013, March 11th-14th 
Shane Hill 910 

14 March 2013 

Wildland Resources Dept., Utah State University, for 

Environmental Resources Management, Utah National Guard 11 

 

Environmental Resources Management (NGUT-ERM) through the Utah State University 
(USU) Project, employed a wildlife technician to determine if golden eagles (Aquilla chrysaetos) 
were nesting on Camp Williams.  There were four active golden eagle nests in the early 2000’s.  
New nesting activity or nests would require management (16 USC 668 1999 ed; USFWS 2007).   

Methods 
During the week of March 11th, I made surveys on the three known Golden Eagle nest 

sites on Camp Williams. This is early in the nesting season to give ample time to implement 
management.  Surveys were conducted by parking at a distance from known nest sites to not 
disturb any eagles and observing them using a spotting scope for two hours a day for two 
consecutive days.  

 An effort to find new nest sites was made throughout the week, as well. I would drive to a 
location with a broad view of the landscape and remain at that spot for at least 30 minutes 
(Figure 9). During that time I used binoculars to scan the landscape in search of Golden Eagles. 
When an Eagle was spotted I would watch it and note the direction in which it was heading. 

                                                           
9Undergraduate Technician, Wildland Resources, Utah State University. 
10 Edited by Douglas A Johnson, Natural Resources Manager, NGUT-ERM. 
11 Bluffdale, UT 
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Once I knew its general direction I would move towards it and try to find it. This would be done 
until the eagle was lost or I was led to its nest.  

Results and Discussion 

No eagles were observed at any of the three previously known nesting sites (the fourth had 
completely collapsed and was considered gone).  Golden eagles were found on three separate 
occasions from the overlook spots but no new nest sites were found.  No new management is 
required. 
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Figure 9  Observation points.  Ground viewsheds in light green. 
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Golden and Bald Eagle Survey Report for Army 
Garrison Camp Williams March 2015 

Victoria Holman12 

Wildland Resources Dept., Utah State University13 

For14 

Environmental Resources Management, Utah National Guard 

Introduction 

The location and nesting sites for both bald (Halieaeetus leucocephalus) and golden 
eagles (Aquila chrysaetos) on Army Garrison Camp Williams (AGCW) were studied during 
spring 2015. The survey was conducted on the basis that both golden and bald eagles are 
protected species in the United States under the Bald and Golden Eagle Protection Act (BGEPA) 
(U.S. Fish & Wildlife Service, 2013). Bald eagles can be seen almost anywhere in North 
America, however, areas with water (e.g. lakes, coasts, rivers) are considered their primary 
places of habitat. Like bald eagles, golden eagles are seen throughout North America, excluding 
the south eastern portion of the United States. They occupy a variety of habitats from the tundra 
to deserts but seem to gravitate towards open country (Cornell University). Most of the home 
ranges of golden eagles contain more rabbitbrush, sagebrush, and cliffs than it does agriculture or 
grassland (Marzluff et al., 1997). This report entails details of the bald and golden eagle survey 
for spring of 2015.  The objectives of the study were to 1) locate bald and golden eagles on 
AGCW and 2) record active nesting sites of these eagle species. If either species was present, 
then possible nesting sites needed to be determined for species conservation. 

Study Area 

The study area was positioned on AGCW near Bluffdale, UT. The base is located south 
of Salt Lake City and occupies over 24,000 acres. Elevations of Camp Williams range from 
1,500 to 2,000 meters above sea level. Camp Williams is characterized as an open range with 
few ponds and areas with running water. The majority of observation points were located on the 
eastern portion of the range. The area in this region contains rock outcrops for possible nesting 
locations and a variety of vegetation (e.g. rabbitbrush, juniper, gamble oak, sagebrush, and a 
variety of forbs and grasses) for prey species to hide. The observation points located northwest 
also contain rock outcrops and act as good observation points for the area to the south.  

Methods 

Eagle surveys were conducted for a four day period. Monitoring took place on days with 
good to average weather conditions. During the first two days the weather consisted of clear 

                                                           
12 Field Technician. 
13 Bluffdale, UT 
14 In fulfilment of Contract 150292, Task 2. 
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skies, while the last two had overcast with very minor rain present. Weather seemed to have 
minimal impact on eagle activity as they were active during both weather conditions.   

Surveys were conducted on foot and by using a motor vehicle. Often walking was the 
best method to reach an observation point for spotting eagles. Binoculars were used to verify the 
bird species was indeed an eagle. Once an eagle was spotted, the direction at which it was 
observed and where it left was noted; this information was used to determine the primary active 
areas on the map as well as to determine where the home range may be. Multiple directions were 
observed at each observation point. Because an hour was given to each observation point for 
eagle observation, the directions that were observed were divided into 15 minute intervals. If an 
eagle was thought to have been spotted, that direction would be observed longer that the others. 
Eagles were watched until they were out of view or had flown behind the hill tops and remained 
unspotted for a period of time. 

Results/ Discussion 

During the survey period, bald eagles were not observed on AGCW while at least two 
golden eagles were observed. Golden eagle activity was mainly noted on the eastern portion of 
the camp. Two golden eagles were determined to be a mating pair as they seem to be rebuilding 
a previously deteriorating eagle’s nest located near Beef Hollow Road. The following includes 
details of the survey. The material consists only of the observation points were eagles were seen. 

 

Figure 1. An adult golden eagle flying north of Beef Hollow Road within close proximity of the 
nest site.  

During the first day, two eagles were spotted on the rock formation slightly northwest of 
the Beef Hollow Road and Fourteen Peaks crossing. The eagles flew north to the adjacent hill 
top. One eagle remained there for approximately 30 minutes before vacating the area to the 
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north. The other eagle remained at the site for 50 minutes often perching and flying within 50 
meters to as far as 400 meters before flying north. During this observation period, both eagles 
were landing frequently and observing the vehicle from vantage points. After both eagles had left 
I followed them north to observation point 6 where they were seen flying north of Camp 
Williams Military grounds. Afterwards, the eagles disappeared off Camp Williams to the north. 
Eagles were not seen for the remainder of the day.  

On the second day, the two eagles were again seen at the Beef Hollow road and Fourteen 
Peaks road intersection near the previously abandoned eagles’ nest. The eagles were flying back 
and forth from the nest and up to the adjacent hilltop to the west of the nest. The golden eagles 
spotted in the survey seen landing in areas close to the possible nesting site (Figures 2). All other 
sights during this day were aerial.  

A.              B. 

 

Figure  2. Western Beef Hollow Road previous nesting site. Two golden eagles were frequently 
seen around this location and were seen perched on the degraded nest during the second survey 
day. A) Side view of the eagle nest looking to the north of Beef Hollow Road. B) Straight on 
picture of the nest on Beef Hollow Road. 

At observation point 14 there was a possible eagle sighting over Tickville Gulch, however, this 
cannot be confirmed as it was too distant to be correctly identified. Also at observation point 14, 
a juvenile golden eagle, as determined by the markings under its wings (Cornell University), was 
spotted; this observation was made east of Williams Peak and disappeared east towards the 
eagles’ nest. Afterwards, I moved to observation point 2 at Williams Peak. Again I saw the eagle 
flying and disappearing southeast of Williams Peak; this concluded my eagle sightings for the 
day.  

 During the third day while at observation point 16, I observed two large brown raptors 
flying over the IED area; they quickly disappeared north. The birds could not be clearly 
identified so it is unknown whether they were eagles. For the remainder of the day there were no 
eagles spotted. 

 On the final survey day I drove back down to the nesting site on the split of Beef Hollow 
Road and Fourteen Peaks. An eagle was spotted again at the adjacent hill top to the west of the 
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nest and flew south. I hiked up to observation point 5 and observed the eagle flying south to 
southwest between and over the hills. After observing for an hour, I drove south to observation 
point 7 where eagle was spotted east on a light post near one of the camp’s buildings. While 
trying to get closer, the eagle flew off to the north. Afterwards, I decided to head back to the 
nesting location where I found one of the eagles about 50 meters from the nest on the south side 
of Beef Hollow Road. The eagle took flight and stayed nearby, often landing. After 30 minutes 
had passed I decided to return back to base, thus concluding the survey. 

If nesting occurs, increased conservation actions may need to be taken. Establishing a 
buffer zone that restricts the movement of unauthorized personal could be implemented as to 
decrease stress of the eagles while they are nesting. Further conservation actions may include 
fitting golden eagle nestlings with Satellite tags.  

 

Figure 4. Map of Camp Williams Military Base including some of the surrounding areas. Eagle 
active areas were determined by both positive and possible sightings. Possible sightings were 
sightings of a large raptor, but because of distance, cloud coverage, or other factors, could not be 
confirmed whether a golden eagle was present.  
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Golden Eagle Nest Survey 201615 
Joseph Summerhays 16 

Environmental Resources Management, Utah National Guard (NGUT-ERM)17 

7 April 2016 
Introduction 

 During the spring of 2016 Army Garrison Camp Williams (AGCW) was surveyed for 
nests of Bald (Haliaeetus leucocephalus) and Golden (Aquila chrysaetos) Eagles. Surveys help 
ensure compliance with the numerous laws and policies that protect eagles, such as the Bald and 
Golden Eagle Protection Act (16 USC 668) and the Migratory Bird Treaty Act (16 USC 703). 
These surveys have been conducted regularly by either the Utah Division of Wildlife Resources 
(1996-2007) or NGUT-ERM (since 2009).  No nests have produced chicks since 2007 (Johnson 
2011). 

Methods 

 The 4 previously known, now inactive, nest sites and 20 high points, designated to 
visually cover the range area, were observed for one hour each (Hill 2013).At each of the points 
the tech observed and recorded behavior for one hour then proceeded to the next point of 
observation.  If an eagle was observed the technician would try to follow the bird to identify 
nests.  If there was a nest the technician was to keep enough distance to not disturb the parents 
but try to assess if there were eggs or eaglets.  The data of what was observed and where the 
eagles flew are logged by the technician. 

                                                           
15 In support of STEP Project #UT911140001. 
16 Temporary Wildlife Technician, NGUT-ERM. 
17 Camp Williams, UT 
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Daily observations 

March 14th 2016, began up Beef Hollow Canyon.  Sighted three different large raptors - 
two were golden eagles.  The age of one was either a basic I or a full juvenile.  The two flying 
together didn’t make any signs of a mating pair.  For the most part they stayed just northwest of 
the old nest on the rock outcrop.  After this, bad weather obscured further observation.  Nothing 
was observed 
 Nothing at the next or Cedar Point Observation Points (OP).  A heavy hail storm blew in 
and covered the whole eastern half of the traverse in clouds and hail blocking my visibility so 
much that I decided to end the survey for the day. 

On March 15th 2016 at the Latimer OP.  Last night it snowed maybe a half inch from 
about a quarter way up Beef Hollow and up.  I had enough visibility to study there and the point 
just south.  All I saw up there was 5 crows (Corvus brachyrhynchos) by the time I went back down 
to try the other OPs the weather turned worse and visibility became a major problem.  So I 
decided to go back down after two points yet again.  However, at the Leadership Reaction 
Course on my way out I saw a golden eagle and tried to follow it but it went northeast out of 
sight. 

On March 16th 2016 I started out on Cedar Point and observed a golden eagle west of me 
and it flew straight north of its location over Beef Hollow and out of sight towards Antelope 
Island. Then about twenty minutes later there was a very large raptor with a white tail or rump. 
This was north over Beef Hollow circling and then flew west out of sight just south of Williams 
Peak.  The rest of the day’s three points had no observed raptors except for two unidentified 
large raptors seen just above Black Ridge.  They proceeded to fly west along the north boundary. 

On March 17th 2016 the first point of the day was on the peak of Cedar Point; around ten 
minutes into the hour I observed a golden eagle flying to the west of the peak towards the 200 
Series Training Area.  The eagle flew straight north over beef hollow and out of sight towards 
Kennecott and Antelope Island.  Fifteen minutes later there was another sighting of a juvenile 
golden eagle (basic I) north of my location circling over Beef Hollow just west of the old nest.  It 
then flew west out of sight just south of Williams Peak.  The next two locations that I visited 
were uneventful for any raptors at all. 

On April 5th 2016 the rest of all points on base were visited today the weather conditions 
were sunny for the most part with some clouds.  There was a very strong eastern wind 
throughout the whole day I was there.  I started the day at the last spot on Blacks Ridge and 
observed nothing flying over the Impact Area or over the Tickville Maneuver Trails.  Then I 
proceeded to the point at the top of the hill in the South Mountain Trail.  Here I saw two falcons 
(possibly prairie falcons) for a couple minutes but that was all.  For the rest of the day not even 
any more birds of prey were observed. 

 
Discussion 

For the whole survey, all the sightings of eagles were gliding or soaring out of sight.  No 
landing attempts or even hunting were observed as well as any nests.  The existing nests also had 
no activities the whole time the survey was conducted.  The Beef Hollow nest seems to be very 
neglected and flattening out due to the weather (see Figure 1).  The Wood Hollow nest has a 
little bit of feces on the rocks around it like birds are perching there but once again nothing was 
appearing to use it.  
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Figure 10: Beef Hollow Nest (2016) Showing Failing 
Structure. 
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Bald and Golden Eagle Nesting Surveys 2017 
 

Chris Frauenhofer1 

Environmental Resources Management, Utah National Guard2 

4/4/2017 
 

 

INTRODUCTION 

 Camp Williams National Guard Base contains suitable habitat for both bald (Haliaeetus 
leucocephalus) and Golden Eagles (Aquila chrysaetos).  Both Species are protected under the 
Bald and Golden Eagle Protection Act (16 USC 668) and the Migratory Bird Treaty Act (16 
USC 703). The bald eagle is a Utah species of special concern (DWR 2015) and the golden eagle 
is a Bird of Conservation Concern for Bird Conservation Region 9 (USFWS 2008). Nesting 
surveys were conducted on Camp Williams in order to insure protection of these birds under the 
above mentioned legislation. The objectives of these surveys were to (1) check previous nesting 
sites for recent activity, (2) observe eagle behavior that could indicate possible nesting, (3) 
document new and/or active nests and (4) update and refine past data.  

 

METHODS 

 Surveys were conducted over eight days from 3/13 to 3/16 and 3/20 to 3/23 of 2017.  
Two observers conducted field surveys by car and foot to locate eagles and nesting sites. In 
previous years surveys were conducted by accessing high points on the camp, searching for 
eagles and trying to follow them to a nesting site. This method was implemented again however, 
observation efforts were focused primarily on rocky outcroppings/cliffs, which serve as high 
quality nesting habitat (Cornell Lab of Ornithology 2016). A GIS layer identifying rocky outcrop 
areas on Camp Williams was used to guide surveys.  Observers would dive or walk to a suitable 
viewing area to conduct observations with the help of 10 x 42 binoculars.  A minimum of 30 min 
was spent observing the area for signs of birds or nesting activity with more time spent if 
evidence suggested a possible nest (i.e. large amount of white wash, piled up sticks, bird 
observed nearby).  Past nesting sites were also observed, as well as juniper which can also 
provide sufficient nesting medium. The area adjacent to the Jorden River on the east side of the 
cantonment area was also walked to check for signs of bald eagle nesting. 

 A Trimble GPS unit was used to collect nest data.  Data was collected for both old nests 
as well as new ones in order to update information and provide better resources for future 
surveys and studies.  The condition and occupancy of each nest was recorded as well as the 
quality of the overall nesting habitat for each rocky outcropping in order to help direct future 
surveys if time is limited.   



33 
 

 

RESULTS 

One active Golden Eagle nest was observed on 3/16/17 and contained two eggs (Fig 1).  
A pair of adult eagles have been observed in the area and incubating the nest.  The nest is located 
about 300 m southeast of Latimer Observation Point on a rocky outcropping and has not been 
previously documented. Four other past documented nests located in South Mountain, Wood 
Hollow, Beef Hollow and Timpanogos training areas were located and documented but no 
evidence of eagle activity was observed (Fig 1).  An immature golden eagle was observed on 
3/14/17 hunting around the Beef Hollow area.  An eagle nest was previously documented by the 
Jorden River, east of the cantonment area but has been destroyed, therefore it has not been 
mapped.  No evidence of bald eagle activity or nesting was observed along the river.   

All raptor species observed during the survey include golden eagle, red-tailed hawk, 
American kestrel, northern harrier and great-horned owl.  

 
Figure 11. Map showing occupied and unoccupied nests as well as ranked (low, mid, high) potential nesting habitat located in rocky 
outcroppings on Camp Williams, 2017. 
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DISSCUSSION 

 Golden and bald eagle surveys should continue every year as suitable habitat persists on 
Camp Williams.  As Salt Lake and Utah County continue to develop and expand Camp Williams 
will become increasingly important habitat for eagles and other wildlife alike. The presence of an 
active golden eagle nest on the camp is exciting and requires proper protection and monitoring 
(USFWS 2007). 

Proper precautions should be taken to adhere to the legislation and advice outlined by the 
Bald and Golden eagle Protection Act, the Migratory Bird Treaty Act, and Utah Field Office 
Guidelines for Raptor Protection from Human and Land Use Disturbances (USFWS 2002).  
Monitoring of the nest is recommended and participants should follow protocols outlined in the 
Utah West Desert Raptor Nest Survey and Monitoring Protocol Manual (ULRP 2011).  

Updated GIS points and data have been refined as part of this report and should help to 
make future surveying easier and more efficient (Fig 1).  All nest locations, historic and current 
were mapped with a high sensitivity GPS in order to insure ease of monitoring in future years.  A 
shapefile was created containing all nest points and includes data regarding condition of the nest 
and years of known activity.  Another shapefile was created that refined rocky outcropping 
(potential nesting habitat) data for the camp and ranks the areas potential nesting quality from 
low to high.  This ranking is qualitative and could be improved in the future, however it should 
provide quality data to efficiently prioritize nest searching if time is scare.  

 
Eight days (2 work weeks) appeared to be sufficient time to assess and monitor all 

potential nesting sites on Camp Williams. For subsequent years it is recommended to continue a 
combination of observing raptors from high points on camp as well as direct searches for nests at 
rocky outcroppings.  This allows for a comprehensive search encompassing much of the camp as 
well as detailed focus on areas most likely to contain nests.   
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Eagle Nest and Raptor Reproduction report 2018 
 

 

Shane Hill 
Environmental Resource Management, Utah National Guard 

4/2/2018 
 

 

 

Introduction 

Multiple federal regulations require that measures be taken to prevent take and disturbance of 
eagles found within the boundaries of military training areas, including; the Bald and Golden Eagle 
Protection Act (BGEPA; 16 USC 668), the Migratory Bird Treaty Act (16 USC 703), and Army policy 
(NGB-ARE 5 Sep 08; DAIM-ISE 19 Aug 08). In accordance with these regulations, the Camp Williams’ 
Integrated Natural Resource Management Plan (INRMP) includes a plans to monitor the occurrence and 
reproduction of eagles on Camp Williams’ property.  

In 2018, monitoring continued to determine the status of Bald and Golden Eagle reproduction at 
Camp Williams. The objectives of the surveys in 2018 remained the same as those from previous years, 
which were to (1) check previously occupied nest sites for signs of active nesting, (2) survey for eagles 
and observe for behavior indicating nesting, and (3) document previously unknown and/or active nests.   

 

Methods 

Nest Occupancy Surveys 

Pre-existing nests on Camp Williams were monitored between 3/19-3/22 and 3/26-3/29. One 
observer monitored each nest for one hour using binoculars and a variable magnification 20-60x spotting 
scope on a tri-pod or window mount at a distance of at least 400m (Driscoll, 2010). Nests were not 
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considered unoccupied until they were monitored on at least four of the eight survey days. Occupied nests 
would be noted as such and photos would be taken for records and continued monitoring. 

Nest Inventory 

Nest inventories were conducted by one observer positioned at one of ~18 points of relative high 
elevation (Hill, 2013) within view of potential nest sites. Surveys for new nests could be focused within 
areas of high potential for eagle nests because in 2017 potential nest sites were identified using a GIS 
layer delineating rocky outcroppings within the boundaries of Camp Williams (Frauenhofer, 2017). These 
potential nest sites were visited in person to be qualitatively assessed and categorized as low, mid, or high 
potential as a nest site. Categories of potential nest sites were based on life histories of Golden Eagles 
provided by the Cornell Lab of Ornithology’s website (allaboutbirds.org). The observer scanned potential 
nest sites (i.e. cliff faces, rock outcroppings) for eagles and/or signs of nest construction. Remaining in the 
area for 30-60 min. the observer would survey for eagles flying or perched. The behavior of any eagles 
observed were monitored to determine breeding status, being recorded as: copulating, hunting, nest 
building, perching, soaring, or undulating. Eagles would then be followed at a safe distance (>400m), 
until it led to a nest, escaped from the view of the observer or left Camp Williams property.  Any new 
nests discovered would be noted, photographed, and marked by GPS for future monitoring. 

Similar methods were used to survey for Bald Eagles but were limited to the eastern boundary of 
Camp Williams. 

 

Results 

Nest Occupancy Surveys 

 There are five known sites of Golden Eagle nests used in previous seasons, four of which were 
monitored for occupancy during survey period in 2018. One of the nest sites (Jordan Narrows) was not 
monitored because it was previously known to have been dismantled (Doug Johnson personal 
communication, April 2016). No nest was confirmed to be active as no eagles were seen in the area of any 
of the nests at any point of the survey period and two of the previous nest sites (Jordan Narrows and 
Tickville Gulch) no longer contain nests as they have fallen apart.  

 

Nest Inventory 

 No new nests of Bald or Golden Eagles were confirmed within Camp Williams’ boundaries 
during survey period. Golden Eagles were observed on four separate occasions. On March 21 a pair of 
Golden Eagles were observed soaring over Black Ridge toward the impact area, one of the individuals 
began performing courting behavior (undulation) before the pair flew east over Wood Hollow until out of 
sight of observer. Again on March 21, a juvenile Golden Eagle flew over Timpanogos training area. On 
the morning of March 26 a pair of Golden Eagles was seen perched on a rock outcropping at the top of 
the east side of the ridge between training areas West Landing and Cedar Valley. This pair was observed 
again, on and around the same rock outcropping, on March 27 performing undulating courting displays 
and territorial behavior against Ravens. The rock outcropping was approached March 29 to look for signs 
of a nest and none were found. Finally, on March 29, one Golden Eagle was seen flying near Fremont 
training area, but was lost from sight soon after as it flew south toward Cedar Point. 

 



37 
 

Discussion 

 During the monitoring efforts of 2018 I saw no signs of nesting Bald or Golden Eagles, although, 
I did see breeding behavior within Camp Williams boundaries. One of the instances of breeding behavior 
occurred right over a rock outcropping, between West Landing and Cedar Valley training areas, which 
could be considered a potential nesting site. The behavior seen was the courting displays demonstrated by 
multiple undulating dives, as well as territorial behavior which are signs that an area is occupied by a 
nesting pair (Driscoll, 2010). These observations led me to believe that a nest may have been or in the 
process of being built in the area. In the end, there was no nest found. During the observations described 
in the report, artillery training was being conducted about 1km away in the Ute training area. The 
tolerance to disturbance of nesting Golden Eagles varies but they likelihood that they will abandon a nest 
decreases the more time they have committed to a site. Since this occurred early in the nesting season, it 
may be that these eagles had been disturbed by the training and left the area. 

According to technical reports of Golden Eagle reproduction monitoring at Camp Williams since 
2011, the most recent successful nest was 2006 at the now dismantled Jordan Narrows nest site. It is 
unknown how the frequency of successful nests and occurrence of Golden Eagles compare to areas 
outside of Camp Williams and it will require more intensive monitoring and analysis in order to properly 
do so and determine the habitat suitability for eagles on the property. The 12 years of no successful 
reproduction on the property, though, may be indicative of larger issues of ecosystem health, such as 
habitat for eagle prey species. A more robust study will provide the information necessary to make a 
conclusion. Future efforts should continue to monitor eagle and other raptor reproductive success. Since 
Golden Eagle reproduction is highly correlated with prey abundance it is important to understand the 
cycles of prey abundance. Reoccurring population assessments of important prey species in conjunction 
with eagle monitoring will provide insight on the mechanisms driving eagle populations and gauge the 
management of wildlife on Camp Williams. Protocols to measure prey populations include drive counts 
to arrive at an index of Leporid population densities (Gross et al., 1974), and road transects counts and 
point counts sampling for numbers of ground squirrels (Hunt et al., 1995). 

 

 

 

References 

 

Driscoll, D. E. (2010). Protocol for Golden Eagle Occupancy, Reproduction, and Prey Population 
aAssessment. American Eagle Research Institute, Apache Jct., AZ, 55, 55. 

Frauenhofer, C. (2017). Bald and Golden Eagle Nesting Surveys 2017. Environmental Resources 
Management, Utah National Guard. 

Golden Eagle Life History, All About Birds, Cornell Lab of Ornithology. (2017). Retrieved from 
https://www.allaboutbirds.org/guide/Golden_Eagle/lifehistory 

Golden, N. H., & Rattner, B. A. (2003). Ranking terrestrial vertebrate species for utility in biomonitoring 
and vulnerability to environmental contaminants. Reviews of Environmental Contamination and 
Toxicology, 176, 67–136. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/12442504 

Gross, J. E., Stoddart, L. C., & Wagner, F. H. (1974). Demographic Analysis of a Northern Utah 



38 
 

Jackrabbit Population. Wildlife Monographs, 40, 3–68. https://doi.org/10.2307/3830524 

Hill, S. A. (2013). Eagle Nest Survey, March 11th-14th. Environmental Resources Management, Utah 
National Guard. 

Hunt, W. G., Driscoll, D. E., Jackman, R. E., & Brown, T. L. (2002). Golden eagles in a perilous 
landscape: predicting the effects of mitigation for energy-related mortality. Predatory Bird 
Research Group. Santa Cruz. 

Hunt, W. G., Jackman, R. E., Brown, T. L., Gilardi, J. G., Driscoll, D. E., & Culp, L. (1995). A Pilot 
Golden Eagle Population Study in the Altamont Pass Wind Resource Area California | Tethys. 
Predatory Bird Research Group, University of California, 218. Retrieved from 
https://tethys.pnnl.gov/publications/pilot-golden-eagle-population-study-altamont-pass-wind-
resource-area-california 

Johnson, D. A. (2011). Golden Eagle Nesting Surveys. Environmental Resources Management, Utah 
National Guard. 

Keller, K. R. (1996). Golden Eagle Nesting Survey Report in the Central and North-Central Utah Study 
Area, February-July 1996. Murray, UT. 

Keller, K. R. (1999). Golden Eagle Nesting Survey Report for the Central Utah Study Area, February-
July 1999. Murray, UT. 

Keller, K. R. (2003). Golden Eagle Nesting Survey Report for the Central Utah Study Area, February-
July 2003. Murray, UT. 

Keller, K. R. (2005). Golden Eagle Nesting Survey Report for the Central Utah Study Area, February-
July 2005. Murray. 

Keller, K. R. (2006). Golden Eagle Nesting Survey Report for the Central Utah Study Area, February-
July 2006. Murray, UT. 

Kochert, M. N., Steenhof, K., McIntyre, C. L., & Craig, E. H. (2002). Golden Eagle. The birds of North 
America, Number 684. Philidelphia, PA: The Birds of North America, Inc. 

Lehman, N., Steenhof, K., Michael, R., Kochert, M. N., & Carpenter, L. B. (1999). Effects of Military 
Training Activities on Shrub-steppe Raptors in Southwestern Idaho, USA. Environmental 
Management, 23(3), 409–417. https://doi.org/10.1007/s002679900196 

Millsap, B., Zimmerman, G., Sauer, J., Nielson, R., Otto, M., & Bjerre, E. (2013). Golden eagle 
population trends in the western United States: 1968–2010. J Wildlife Manage, 77. 

Schueck, L. S., Marzluff, J. M., & Steenhof, K. (2001). Influence of Military Activities on Raptor 
Abundance and Behavior. The Condor, 103, 606–615. Retrieved from 
http://globalraptors.org/grin/researchers/uploads/417/military_activities._2001.pdf 

Sergio, F., Caro, T., Brown, D., Clucas, B., Hunter, J., Ketchum, J., … Hiraldo, F. (2008). Top Predators 
as Conservation Tools: Ecological Rationale, Assumptions, and Efficacy. Retrieved from 
http://digital.csic.es/bitstream/10261/59719/1/annurev.ecolsys.39.110707.pdf 

Smith, G. W., & Nydegger, N. C. (1985). A spotlight line-transect method for surveying jackrabbits. 
Journal of Wildlife Management, 49, 699–702. 

 

 



39 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B: Golden Eagle Conservation Plan for 
2MW Wind Turbine Project 
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Figure 1. Map of area for planned 2MW wind turbine showing location of construction site and the two existing 
wind turbines on Camp Williams. 

 
Introduction 
 

Project Background 

On behalf of the Utah National Guard, BacGen Technologies, Inc initiated a feasibility 
study for the construction of a 1.6- 2.0 MW wind turbine at Camp Williams, near Bluffdale, Utah 
in 2014. The turbine is planned to be constructed near the eastern boundary of Camp Williams. 
There are two existing smaller wind turbines at Camp Williams, a 225 kW and a 660 kW (See 
Figure 1). The smaller and older 225 KW turbine is now dysfunctional (and will be removed). 
The larger 660 kW Vestas turbine has been in operation for about 6-8 years and has contributed 
significantly in reducing the monthly power bill from RMP. 
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Early on in the study, it was determined that potential eagle activity around the site for 
the new turbine is the main concern for the environmental impact review process. The United 
States Fish and Wildlife Service (USFWS) recommends following the Eagle Conservation Plan 
Guidance for renewable energy wind projects. BacGen Technologies, Inc began the assessments 
recommended by the ECPG by starting a landscape scale assessment of Eagles near Camp 
Williams (Stage 1) and initiating point counts near the project site. 

Landscape Evaluation (Stage 1) 
 Using the data gathered by the ERM staff over the past five years, there is a general 
understanding of how golden eagles utilize areas on Camp Williams. This data was gathered via 
raptor road surveys along established routes and routine nest surveys across Camp Williams’ 
property (Fig 1). 

 

Figure 2 Eagle Sightings (1993-2018) monitored nest sites, and planned wind turbine site 

 The results from these surveys show that golden eagle utilization takes place primarily 
east of cantonment in the mostly undeveloped portion of Camp Williams. Only 1 of the 52 of the 
sightings recorded by ERM staff since 1993 occurred on cantonment. Historical information of 
nests on camp Williams gathered by ERM staff and other nest sites acquired from Hawkwatch 
International indicate the presence of several (now inactive) raptor nests within a 10-mile radius 
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of the prospective construction site, this suggests that there is a possibility that the area should be 
regarded as potential eagle habitat, including dispersal, migration and feeding.  The construction 
of a single turbine does not so much further destroy habitat (it is a relatively small area), but 
there remains a possibility that eagles are present in the area, and there remains a risk of collision 
with the new turbine (as well as other structures in the area, such as existing overhead power 
lines). The closest documented active use area for eagles appears to be at the northwest side of 
Utah Lake, which is approximately 3.5 km away, which was active in 2017 (Fig 3). The area is 
not a migratory corridor for eagles.  Migration occurs in the Wasatch Mountains to the east, and 
to a lesser extent, the Oquirrhs to the west. 

Fig. 2 

 

Habitat Characteristics  

 The dominant habitat types were determined using the System Group Physiognomy  
(EVT_PHYS) values from the landfire raster layer within 1 km, 5 km and 10 km buffers around 
the turbine sight (Table 1). The dominant cover type within 1-10 km of the planned construction 
sight is developed.  
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Table 1: Percentages of cover type found within 1, 5, and 10 km from planned turbine 
construction site. 

Habitat Type 

% cover within 

1 km 5 km 10 km 

Developed 47% 37% 43% 

Shrubland 20% 13% 13% 

Agriculture 15% 20% 18% 

Conifer 8% 6% 4% 

Exotics 3% 11% 10% 

Hardwood 2% 4% 4% 

Riparian 2% 1% 1% 

Barren 1% 1% <1% 

Open Water 1% 1% 1% 

Sparsely Vegetated 1% 1% <1% 

Grassland 0% 5% 4% 

Quarries, Strip Mines, Gravel Pits 0% 2% <1% 

 

 

 Based on the information gathered, it is unlikely that this project will significantly 
impact eagle nesting, foraging, or migration more than they have already been by the existing 
development features in the area, which include two other wind turbines nearby. The biggest 
threat remains the chance of collision, which may occur while parents travel from nests to 
hunting areas.  

  

Site Specific Surveys and Assessments (Stage 2) 
A variety of surveys have been conducted at Camp Williams and around the current active wind 
turbines to look at eagle distribution and nesting. Point counts, nesting surveys and utilization 
distribution assessments have been compiled in this section in order to help describe eagle 
activity relative to the proposed wind turbine site.  

Point Counts 

Point counts were conducted from November 2014 to January 2016 following the protocol 
outlined in the Eagle Conservation Plan Guidance (ECGP), Appendix C.  The ECGP 
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recommends an average of 20 hours per turbine per annum as an optimal level of sampling via 
point count survey. Since the time frame for the eagle point count was time restricted before the 
intended wind turbine construction commences, it was recommended to make observations at 
two different locations (Fig. 3), one hour per location (total 2 hours per visit), with a total of 40 
visits in 12 months (i.e. double the recommended hours in the Guidance doc, yielding 80 
observation hours). However, only 20 visits were conducted and on some days more than 2 hours 
were spent observing for a total of 48 observation hours.  

 

Figure 3. Eagle point count view points and existing wind turbines on Camp Williams, Bluffdale UT. 

Following the point count survey, the duration of observation of each eagle flying within the plot 
was summarized in number of minutes, rounded to the next highest integer (e.g., an eagle 
observed flying within the plot for about 15 seconds is 1 eagle minute, another observed within 
for about 1 minute 10 seconds is 2 eagle‐minutes, and so on) (Table 2). Eagles were mapped 
when perched or when otherwise not flying, but the summary of eagle‐minutes for a count 
excludes these observations and includes only eagles in flight. 
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Table 2. Eagle Point Count data collected November 2014 through January 2016. 

 

Date View Point Event Start Time Stop Time Age Class Eagle Min Behavior activity note
11/12/2014 1 RTHA 3:19 3:21 Adult 2 Gliding pearched in tr
11/26/2014 1 RTHA 10:01 10:02 Adult 1 Gliding & pearched Pearched on t
11/26/2014 2 MERL 10:38 10:39 1 Gliding

1/22/2015 2 RTHA 11:50 12:03 Adult 13 Pearched
1/24/2015 1 BAEA 1:59 2:14 Adult 15 soaring hunting
1/24/2015 1 RTHA 1:20 1:22 Adult 2 soaring
1/24/2015 1 RTHA 1:33 1:46 Adult 13 soaring hunting
1/31/2015 1 RTHA 9:15 9:17 Adult 2 Gliding
1/31/2015 1 RTHA 9:33 9:36 Adult 3
1/31/2015 2 RTHA 10:09 10:15 Adult 6 pearched
1/31/2015 2 RTHA 10:50 10:55 Adult 5 Circling/diving
2/13/2015 2 COHA 12:48 12:49 Adult 1
2/13/2015 2 FEHA 12:43 12:47 Adult 4
3/31/2015 2 AMKE 5:41 5:44 Adult 3 Gliding

4/8/2015 1 RTHA 2:18 3:18 Adult 60 Pearched never moved
4/8/2015 1 RTHA 1:25 1:27 Adult 2 Flying
4/8/2015 1 RTHA 1:48 1:13 Adult 25 Pearched
5/8/2015 1 RTHA 2:13 2:23 Juvinile 10 Pearched

5/15/2015 1 RTHA 12:49 12:50 Adult 2 extreamly clo   
5/22/2015 1 RTHA 9:18 9:18 Adult 1
5/22/2015 1 RTHA 9:28 9:32 Adult 4 pearched & soaring
5/22/2015 1 RTHA 9:28 9:38 Juvinile 10 Pearched & soaring
6/12/2015 1 GOEA 10:48 10:51 Juvinile 4 Soaring
6/12/2015 1 RTHA 11:03 11:19 Adult 16 Pearched
6/12/2015 2 AMKE 3:41 3:47 Adult 6 Pearched & soaring
6/19/2015 2 SWHA 3:39 3:46 Adult 7 Soaring, landing on wire
7/10/2015 1 SWHA 12:57 12:59 Adult 2 Gliding
7/10/2015 2 AMKE 1:19 1:21 Adult 2 pearched/gliding hunting
7/10/2015 2 AMKE 1:24 1:26 Adult 2 Gliding
7/10/2015 2 AMKE 1:29 1:31 Adult 2 Gliding
7/10/2015 2 SWHA 1:50 1:53 Adult 3 Soaring
7/16/2015 1 COHA 6:46 7:02 Adult 16 pearched
7/16/2015 1 RTHA 8:22 8:22 Adult 1 Soaring
7/16/2015 1 RTHA 8:53 8:54 Adult 2 Gliding
7/16/2015 1 RTHA 8:55 8:56 Adult 1
7/16/2015 1 RTHA 8:55 9:00 Adult 5
7/16/2015 1 RTHA 8:58 9:00 Adult 2
7/16/2015 2 AMKE 10:23 9:33 Adult 10 soaring
7/16/2015 2 AMKE 9:30 9:34 Adult 4
7/16/2015 2 AMKE 9:28 9:32 Adult 4
7/16/2015 2 AMKE 9:28 9:55 Adult 27
7/16/2015 2 AMKE 9:42 9:44 Adult 2
7/16/2015 2 AMKE 9:53 9:55 Adult 2
7/16/2015 2 AMKE 10:00 10:15 Adult 15
7/16/2015 2 RTHA 7:41 8:17 Adult 36 preening on ridge
7/24/2015 1 AMKE 4:54 5:05 Adult 11 pearched
7/24/2015 2 SWHA 5:45 5:47 Adult 2 Pearched
7/24/2015 2 SWHA 6:01 6:03 Adult 2 soaring

8/1/2015 1 RTHA 10:26 10:37 Juvinile 7 pearched
8/1/2015 1 RTHA 10:26 10:36 Adult 10 pearched
8/1/2015 1 SWHA 11:05 11:07 Adult 2 soaring
8/1/2015 1 SWHA 11:05 11:07 Adult 2 soaring
8/1/2015 1 SWHA 11:14 11:16 Adult 2
8/1/2015 1 SWHA 11:14 11:16 Adult 2
8/1/2015 1 SWHA 11:14 11:16 Adult 2
8/1/2015 1 SWHA 11:14 11:16 Adult 2
8/1/2015 1 SWHA 11:14 11:22 Adult 8
8/1/2015 2 RTHA 12:06 12:07 Adult 1 soaring

10/24/2015 1 RTHA 12:33 12:36 Adult 3 soaring
10/24/2015 1 RTHA 9:15 9:17 Adult 2 pearched
10/24/2015 2 AMKE 1:55 1:57 Adult 2 gliding

1/16/2016 1 AMKE 2:08 2:08 Adult 1 Gliding
1/16/2016 1 BAEA 12:32 12:34 Adult 2 soaring
1/16/2016 1 RTHA 12:22 12:26 Adult 4 pearched
1/16/2016 1 RTHA 12:27 12:46 Adult 14 pearched
1/16/2016 1 RTHA 2:21 3:02 Adult 41 Pearched
1/16/2016 2 AMKE 1:08 1:08 Adult 1 soaring
1/16/2016 2 SWHA 1:17 1:18 Adult 1 soaring
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Surveys are done under all weather conditions except that surveys are not conducted when 
visibility is less than 800 m horizontally and 200 m vertically. 
 
Other information recorded during point counts may prove useful in project assessment and 
planning, or in additional data analyses, e.g.: 
 

• Flight paths of eagles, including those outside the plot, are recorded on reference maps, 
using topographic features or markers placed in the field as location references. Flight 
paths are summarized on a final map.  

• Behavior and activity prevalent during each 1‐minute interval is recorded as (e.g.) soaring 
flight (circling broadly with wings outstretched); unidirectional flapping gliding; kiting‐
hovering; stooping or diving at prey; stooping or diving in an agonistic context with other 
eagles or other bird species; undulating/territorial flight; perched; or other (specified). 

• Age class of individual eagles is recorded, e.g., juvenile (first year), immature or subadult 
(second to fourth year), adult (fifth year or greater), or unknown. 

• Weather data are recorded, including wind direction and speed, extent of cloud cover, 
precipitation (if any), and temperature (Strickland et al. 2011). 

 

A total of 21 eagle minutes were observed between both bald and golden eagles during the point 
counts. The total observation time was 48 hours where eagle activity accounted for 0.73% of the 
observation time.  

Utilization Distribution 

In the past ERM has utilized non-intensive techniques to determine the spatial 
distribution and utilization of Golden Eagles. Locations of eagle sighting have been recorded 
through field crew workers and military personnel using camp Williams starting in 1993. In 2009 
systematic road surveys were conducted for all raptors but were discontinued in 2012 due to low 
observations in regards to meeting minimum data acquisition for analysis. After 2012 eagle 
sighting data was continually collected however it was not in a systemic design. Kernel density 
estimates were conducted using all spatial eagle sighting data however, data is of course biased 
due to the use of haphazard sampling. Points were taken at least 45 min apart in order to reduce 
the risk of spatial autocorrelation (Walker et al. 2005). Average nearest neighbor results show 
clustering (0.75, P < 0.05) and Kernel density estimates preformed using Geospatial modeling 
environment (Beyer 2015) indicate a wide range of use with 95% CI and a more focused zone of 
use in the southeastern/central part of Camp Williams (fig. 4). There are significant limitations to 
this data due to the haphazard sampling which most likely influences the clustering observed as 
well as the observations only occurring within the camp boundaries.  
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Figure 4. Kernel density estimates showing 50% CI and 95% CI for golden eagle sighting data, Camp Williams 1993 to 2018 

Nesting  

Active eagle nests have occurred within 10 miles of the proposed turbine site in recent years. The 
only active nest in 2018 was the one located at point of the mountain (Fig. 2). In 2017 three 
active nests were confirmed including the point of the mountain nest, step mtn nest (fig. 2) and 
the nest located directly in the center of Camp Williams (Fig. 4). Of the nests located on Camp 
Williams, the last eagle nesting activity prior to 2017 was in 2015 and the pair abandoned the 
nest before construction was complete. Occupancy of the other nests located in a 10 mile radius 
of the windmill site is not known prior to 2017 but that data could potentially be obtained from 
Hawkwatch International.  

Mortality Surveys 

Mortality surveys were conducted around the existing wind turbines on Camp Williams starting 
in 2006 and discontinued in 2013. Using a Garmin GPS unit to track the path of the person 
searching for bird deaths, an area covering 80 meters from the center of the windmills was 
regularly monitored in a sweeping pattern. Each pass was roughly 10 meters to ensure the area 
was thoroughly searched. Surveys were performed every other week and a Microsoft Excel 
spreadsheet was used to record the data (Table 3). A total of three bird deaths have been 
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observed in the 8 years monitoring was conducted. The first was an Ibis (Plegadis chihi) in 2011, 
the second was a red-tailed hawk (Buteo jamaicensis) in 2012, and the third was a mallard (Anas 
platyrhynchos) in 2013. 

Table 3. Existing wind turbine mortality monitoring data. 2006 - 2013 

 

Personel Date Time Results Notes (incl GPS/ArcMap files):
Doug Johnson, Sean Hammond 4/19/2006 Negative Looked with Sean, did not see any carcasses.
Doug Johnson 5/10/2006 Negative Spent 30 minutes.
Doug Johnson, Sean Hammond 5/23/2006 Negative Looked with Sean, did not see any carcasses.  Eagle nesting by trail.
Doug Johnson 8/14/2006 Negative Spent 2 hours in vicinity (GPS track).
Doug Johnson 3/21/2007 Negative Walked area; negative result.  GPS track.
Doug Johnson 5/14/2007 Negative Walked windmill; GPS track saved in /Raptor-windmill.  Crew of three walked 1,000 m plus 
Doug Johnson 5/15/2007 Negative Walked powerline route, no remains.  Track saved.
Doug Johnson 6/12/2007 Negative Searched under windmills, no remains.  Track saved.
Doug Johnson 7/31/2007 Negative Searched, no remains.  Track continues.  Cottontail at south end of cantonment.
Doug Johnson 8/29/2007 Negative Searched, not remains.  Track saved.
Everyone 5/12/2009 9:00 A.M. Negative See map for 
Thayne Aubrey 5/25/2009 9:00 A.M. Negative Tracks followed
Thayne Aubrey, Carrie 6/10/2009 11:00 A.M Negative on these dates.
Thayne Aubrey, Carrie 6/24/2009 1:00 P.M. Negative
Thayne Aubrey 7/9/2009 1:00P.M. Negative
Thayne Aubrey 7/21/2009 11:00 A.M Negative
Thayne Aubrey 8/11/2009 8:00 A.M. Negative
Thayne Aubrey, Shane Hill 5/11/2010 Negative Big Windmill not opperating, only one GPS worked
Thayne Aubrey, Shane Hill 5/19/2010 Negative Big Windmill not opperating
Shane Hill 5/31/2010 Negative Big Windmill not opperating
Thayne Aubrey, Shane Hill 6/17/2010 Negative
Thayne Aubrey, Shane Hill 6/28/2010 Negative Under powerlines from Watts to Beef Hollow
Thayne Aubrey, Shane Hill 6/30/2010 Negative
Thayne Aubrey, Shane Hill 7/7/2010 Negative Under powerlines from Beef Hollow to Wood Hollow
Thayne Aubrey, Shane Hill 7/14/2010 Negative
Thayne Aubrey, Shane Hill 7/20/2010 Negative Under powerlines on Range Road by Ranges
Shane Hill 7/29/2010 Negative Track of roughly 7 miles, to be followed and mapped with a Garmin from this point bi-weekly. 
Carly Anderson 1/7/2011 Negative " "
Carly Anderson 1/20/2011 Negative " "
Carly Anderson 2/3/2011 Negative " "
Carly Anderson 2/17/2011 Negative " "
Carly Anderson 3/8/2011 Negative " "
Carly Anderson 3/22/2011 Negative " "
Carly Anderson 4/5/2011 Negative " "
Carly Anderson 4/11/2011 Negative " "
Carly Anderson 5/3/2011 Negative " "
Carly Anderson 5/24/2011 Negative " "
Carly Anderson, Willie Kent, Brandon Bastian 6/9/2011 Negative Participating technicians: Carly Anderson, Willie Kent, Brandon Bastian.
Carly Anderson, Willie Kent, Brandon Bastian 6/23/2011 Negative
Carly Anderson, Willie Kent, Brandon Bastian 7/11/2011 Negative Only a partial track was recorded with Willie's garmin, it ran out of battery during the survey. 
Carly Anderson 7/25/2011 Negative
Carly Anderson, Willie Kent, Brandon Bastian 8/9/2011 Negative Only a partial track was recorded with Brandon's garmin, possible technical issues with garmin. 
Willie Kent, Brandon Bastian 8/11/2011 Ibis Morning, Dead Ibis found near enterance to windmill location.
Carly Anderson 8/23/2011 Negative Took pictures of bird decay. Only feathers left?
Carly Anderson 9/8/2011 Negative Took pictures of bird decay. Only feathers left. Neither windmill is operating. 
Carly Anderson 9/22/2011 Negative Took pictures of bird decay. Only feathers left.
Carly Anderson 10/4/2011 Negative Took pictures of bird decay. Only feathers left.
Carly Anderson 10/18/2011 Negative Took pictures of bird decay. Only feathers left. 
Carly Anderson 11/3/2011 Negative Took pictures of bird decay. Only feathers left. 
Carly Anderson 11/15/2011 Negative Took pictures of bird decay. Only feathers left. West windmill not active. Partially cloudy weather. 
Carly Anderson 12/1/2011 Negative Took pictures of bird decay. Only feathers left over a trail of roughly 15 feet. Both windmills 
Carly Anderson 12/13/2011 Negative West windmill not operative. Snowy, cloudy weather. Very little wind. Bird decay was not charted 
Carly Anderson 12/29/2011 Negative Cloudy. Both windmills operative. Tracked bird decay (no snow on the ground). 
Carly Anderson 1/12/2012 Negative Clear sky. West windmill not operative. Partially tracked bird decay (some snow on the ground 
Carly Anderson 1/26/2012 Negative Technology malfunction. No tracks were recorded. For at least the first 1/2 of the survey that was 
Carly Anderson 2/9/2012 Negative Slightly overcast, roughly 40 degrees. Light sprinkles. Western most windmill not operative. 
Carly Anderson 2/28/2012 Negative Technician absent last week. Survey conducted today. Bird decay was not charted today; unable to 
Carly Anderson 3/13/2012 Negative Took pictures of bird decay. Sunny weather, slightly overcast and windy. Western most windmill 
Carly Anderson 3/29/2012 Negative West windmill not operative. Weather conditions mostly cloudy and windy. Tracked bird decay.
Carly Anderson 4/12/2012 Negative West windmill not operative. Weather cloudy with light rain and moderate wind. Roughly 40 
Carly Anderson 4/24/2012 Negative West windmill not operative. Clear skies, temperature mid 80's. Tracked bird decay. 
Carly Anderson 5/10/2012 Negative Neither windmill operative. Clear skies, windy. Did not track bird decay, nothing visible--any 
Carly Anderson 5/31/2012 Negative  Neither windmill operative. No wind. 60-70 degrees. 
Carly Anderson 6/14/2012 Negative West windmill not operative? 
Carly Anderson 6/26/2012 Negative West windmill not operative. Moderately windy. 
Carly Anderson 7/12/2012 Negative West windmill not operative. Slight wind. 86 degrees.
Carly Anderson 7/26/2012 Negative West windmill not operative. Slight wind. 80 degrees. 
Carly Anderson 8/8/2012 Red-tailed Hawk Both windmills operative. Slight-moderately windy. Mostly sunny. 81 degrees. Mostly sunny. 
Samuel Cook 9/20/2012 Negative
Samuel Cook 10/18/2012 Negative
Samuel Cook 11/8/2012 Negative
Samuel Cook 12/6/2012 Negative
Samuel Cook 2/6/2013 Negative
Samuel Cook 3/12/2013 Negative
Samuel Cook 3/22/2013 Negative
Samuel Cook 4/11/2013 Negative
Samuel Cook 5/2/2013 Negative
Samuel Cook, Kylee Thompson 5/29/2013 Negative
Sam & Kylee 6/12/2013 Morning Mallard Dead Mallard Duck near base of east windmill
Sam & Kylee 6/19/2013 10:00am Negative Both windmills operative, Really windy, 80 degrees. Sunny. Mallard carcass still there.
Sam & Kylee 7/2/2013 11:00am Negative Both windmills operative, windy, 91 degrees. Sunny. Mallard carcass still there.
Sam & Kylee 7/11/2013 8:30 AM Negative Both windmills operative, overcast, not windy, 75 degrees. Mallard carcass still there.
Sam & Kylee 7/25/2013 Negative Both windmills operative, slightly windy, sunny. Mallard carcass still there.
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Predicting Impacts to Eagles (Stage 3) 
Avoidance and minimization of Risk and Compensatory Mitigation (Stage 4) 
Post Construction Monitoring (Stage 5) 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Salt Lake Area, Utah
Survey Area Data: Version 11, Sep 12, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 14, 2010—Nov 8, 
2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

8001 Bingham gravelly loam, 1 to 3 
percent slopes

1.2 100.0%

Totals for Area of Interest 1.2 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

Custom Soil Resource Report
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An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Salt Lake Area, Utah

8001—Bingham gravelly loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2tjsk
Elevation: 4,320 to 5,350 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 49 to 51 degrees F
Frost-free period: 150 to 180 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Bingham and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bingham

Setting
Landform: Fan remnants, lake terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Concave, linear
Across-slope shape: Convex
Parent material: Fine-loamy slope alluvium derived from quartzite and/or 

limestone over sandy and gravelly lacustrine deposits derived from quartzite 
and/or limestone

Typical profile
Ap - 0 to 6 inches: gravelly loam
Bt1 - 6 to 12 inches: gravelly sandy clay loam
Bt2 - 12 to 18 inches: gravelly fine sandy loam
2Btk - 18 to 27 inches: very gravelly sandy loam
2Ck - 27 to 60 inches: extremely gravelly sand

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: 20 to 34 inches to strongly contrasting textural 

stratification
Natural drainage class: Well drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 3.0
Available water storage in profile: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 6s

Custom Soil Resource Report
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Hydrologic Soil Group: B
Ecological site: Upland Gravelly Loam (Bonneville Big Sagebrush) 

(R028AY306UT)
Hydric soil rating: No

Custom Soil Resource Report
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April 23, 2020

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Utah Ecological Services Field Office
2369 West Orton Circle, Suite 50
West Valley City, UT 84119-7603

Phone: (801) 975-3330 Fax: (801) 975-3331
http://www.fws.gov

http://www.fws.gov/utahfieldoffice/

In Reply Refer To: 
Consultation Code: 06E23000-2018-SLI-0060 
Event Code: 06E23000-2020-E-01283  
Project Name: Camp Williams Wind Turbine
 
Subject: Updated list of threatened and endangered species that may occur in your proposed 

project location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. The species list fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please feel free to 
contact us if you need more current information or assistance regarding the potential impacts to 
federally proposed, listed, and candidate species and federally designated and proposed critical 
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 
Act, the accuracy of this species list should be verified after 90 days. This verification can be 
completed formally or informally as desired. The Service recommends that verification be 
completed by visiting the ECOS-IPaC website at regular intervals during project planning and 
implementation for updates to species lists and information. An updated list may be requested 
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.

The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 
utilize their authorities to carry out programs for the conservation of threatened and endangered 
species and to determine whether projects may affect threatened and endangered species and/or 
designated critical habitat.

http://www.fws.gov
http://www.fws.gov/utahfieldoffice/
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▪
▪
▪

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 
listed species and/or designated critical habitat may be affected by the proposed project, the 
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle 
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require 
development of an eagle conservation plan (http://www.fws.gov/windenergy/ 
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy 
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and 
bats.

Guidance for minimizing impacts to migratory birds for projects including communications 
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http:// 
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http:// 
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/ 
comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Tracking Number in 
the header of this letter with any request for consultation or correspondence about your project 
that you submit to our office.

Attachment(s):

Official Species List
USFWS National Wildlife Refuges and Fish Hatcheries
Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

Utah Ecological Services Field Office
2369 West Orton Circle, Suite 50
West Valley City, UT 84119-7603
(801) 975-3330
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Project Summary
Consultation Code: 06E23000-2018-SLI-0060

Event Code: 06E23000-2020-E-01283

Project Name: Camp Williams Wind Turbine

Project Type: POWER GENERATION

Project Description: Proposed 1.5 to 2.0 MW Wind Turbine

Project Location:
Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/place/40.43987195789738N111.92672073599665W

Counties: Salt Lake, UT

https://www.google.com/maps/place/40.43987195789738N111.92672073599665W
https://www.google.com/maps/place/40.43987195789738N111.92672073599665W
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1.

Endangered Species Act Species
There is a total of 3 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

Birds
NAME STATUS

Yellow-billed Cuckoo Coccyzus americanus
Population: Western U.S. DPS
There is proposed critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3911
Species survey guidelines:  

https://ecos.fws.gov/ipac/guideline/survey/population/6901/office/65411.pdf

Threatened

Fishes
NAME STATUS

June Sucker Chasmistes liorus
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/4133

Endangered

1

https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/3911
https://ecos.fws.gov/ipac/guideline/survey/population/6901/office/65411.pdf
https://ecos.fws.gov/ecp/species/4133
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Flowering Plants
NAME STATUS

Ute Ladies'-tresses Spiranthes diluvialis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/2159
Species survey guidelines:  

https://ecos.fws.gov/ipac/guideline/survey/population/1073/office/65411.pdf

Threatened

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

https://ecos.fws.gov/ecp/species/2159
https://ecos.fws.gov/ipac/guideline/survey/population/1073/office/65411.pdf
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USFWS National Wildlife Refuge Lands And Fish 
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.

http://www.fws.gov/refuges/
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1.
2.
3.

Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle 
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to 
migratory birds, eagles, and their habitats should follow appropriate regulations and consider 
implementing appropriate conservation measures, as described below.

The Migratory Birds Treaty Act of 1918.
The Bald and Golden Eagle Protection Act of 1940.
50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)

The birds listed below are birds of particular concern either because they occur on the USFWS 
Birds of Conservation Concern (BCC) list or warrant special attention in your project location. 
To learn more about the levels of concern for birds on your list and how this list is generated, see 
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that 
every bird on this list will be found in your project area. To see exact locations of where birders 
and the general public have sighted birds in and around your project area, visit the E-bird data 
mapping tool (Tip: enter your location, desired date range and a species on your list). For 
projects that occur off the Atlantic Coast, additional maps and models detailing the relative 
occurrence and abundance of bird species on your list are available. Links to additional 
information about Atlantic Coast birds, and other important information about your migratory 
bird list, including how to properly interpret and use your migratory bird report, can be found 
below.

For guidance on when to schedule activities or implement avoidance and minimization measures 
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE 
SUMMARY at the top of your list to see when these birds are most likely to be present and 
breeding in your project area.

NAME
BREEDING 
SEASON

Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention 
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types 
of development or activities.
https://ecos.fws.gov/ecp/species/1626

Breeds Dec 1 to 
Aug 31

Brewer's Sparrow Spizella breweri
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/9291

Breeds May 15 
to Aug 10

1
2

https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://ebird.org/ebird/map/
http://ebird.org/ebird/map/
https://ecos.fws.gov/ecp/species/1626
https://ecos.fws.gov/ecp/species/9291
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NAME
BREEDING 
SEASON

Clark's Grebe Aechmophorus clarkii
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds Jan 1 to 
Dec 31

Golden Eagle Aquila chrysaetos
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/1680

Breeds Dec 1 to 
Aug 31

Green-tailed Towhee Pipilo chlorurus
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/9444

Breeds May 1 to 
Aug 10

Lesser Yellowlegs Tringa flavipes
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/9679

Breeds 
elsewhere

Long-billed Curlew Numenius americanus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/5511

Breeds Apr 1 to 
Jul 31

Marbled Godwit Limosa fedoa
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/9481

Breeds 
elsewhere

Olive-sided Flycatcher Contopus cooperi
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/3914

Breeds May 20 
to Aug 31

Pinyon Jay Gymnorhinus cyanocephalus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/9420

Breeds Feb 15 
to Jul 15

Sage Thrasher Oreoscoptes montanus
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/9433

Breeds Apr 15 
to Aug 10

Virginia's Warbler Vermivora virginiae
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/9441

Breeds May 1 to 
Jul 31

https://ecos.fws.gov/ecp/species/1680
https://ecos.fws.gov/ecp/species/9444
https://ecos.fws.gov/ecp/species/9679
https://ecos.fws.gov/ecp/species/5511
https://ecos.fws.gov/ecp/species/9481
https://ecos.fws.gov/ecp/species/3914
https://ecos.fws.gov/ecp/species/9420
https://ecos.fws.gov/ecp/species/9433
https://ecos.fws.gov/ecp/species/9441
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1.

2.

3.

NAME
BREEDING 
SEASON

Willet Tringa semipalmata
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds Apr 20 
to Aug 5

Willow Flycatcher Empidonax traillii
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/3482

Breeds May 20 
to Aug 31

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be 
present in your project area. This information can be used to tailor and schedule your project 
activities to avoid or minimize impacts to birds. Please make sure you read and understand the 
FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting 
to interpret this report.

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your 
project overlaps during a particular week of the year. (A year is represented as 12 4-week 
months.) A taller bar indicates a higher probability of species presence. The survey effort (see 
below) can be used to establish a level of confidence in the presence score. One can have higher 
confidence in the presence score if the corresponding survey effort is also high.

How is the probability of presence score calculated? The calculation is done in three steps:

The probability of presence for each week is calculated as the number of survey events in 
the week where the species was detected divided by the total number of survey events for 
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee 
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 
0.25.
To properly present the pattern of presence across the year, the relative probability of 
presence is calculated. This is the probability of presence divided by the maximum 
probability of presence across all weeks. For example, imagine the probability of presence 
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12 
(0.25) is the maximum of any week of the year. The relative probability of presence on 
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
The relative probability of presence calculated in the previous step undergoes a statistical 
conversion so that all possible values fall between 0 and 10, inclusive. This is the 
probability of presence score.

Breeding Season ( )

https://ecos.fws.gov/ecp/species/3482
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 no data survey effort breeding season probability of presence

Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across 
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project 
area.

Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys 
performed for that species in the 10km grid cell(s) your project area overlaps. The number of 
surveys is expressed as a range, for example, 33 to 64 surveys.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant 
information. The exception to this is areas off the Atlantic coast, where bird returns are based on 
all years of available data, since data in these areas is currently much more sparse.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Bald Eagle
Non-BCC Vulnerable

Brewer's Sparrow
BCC - BCR

Clark's Grebe
BCC Rangewide (CON)

Golden Eagle
BCC - BCR

Green-tailed 
Towhee
BCC - BCR

Lesser Yellowlegs
BCC Rangewide (CON)

Long-billed Curlew
BCC Rangewide (CON)

Marbled Godwit
BCC Rangewide (CON)

Olive-sided 
Flycatcher
BCC Rangewide (CON)

Pinyon Jay
BCC Rangewide (CON)
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▪

▪
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SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Sage Thrasher
BCC - BCR

Virginia's Warbler
BCC Rangewide (CON)

Willet
BCC Rangewide (CON)

Willow Flycatcher
BCC - BCR

Additional information can be found using the following links:

Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/ 
birds-of-conservation-concern.php
Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/ 
management/project-assessment-tools-and-guidance/ 
conservation-measures.php
Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/ 
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts 
to migratory birds. 
Nationwide Conservation Measures describes measures that can help avoid and minimize 
impacts to all birds at any location year round. Implementation of these measures is particularly 
important when birds are most likely to occur in the project area. When birds may be breeding in 
the area, identifying the locations of any active nests and avoiding their destruction is a very 
helpful impact minimization measure. To see when birds are most likely to occur and be breeding 
in your project area, view the Probability of Presence Summary. Additional measures and/or 
permits may be advisable depending on the type of activity you are conducting and the type of 
infrastructure or bird species present on your project site.

What does IPaC use to generate the migratory birds potentially occurring in my specified 
location? 
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern 
(BCC) and other species that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian 
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding, 
and citizen science datasets and is queried and filtered to return a list of those birds reported as 
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as 
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act 

http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
https://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
https://www.fws.gov/birds/policies-and-regulations/permits.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.avianknowledge.net/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/birds/management/managed-species/eagle-management.php
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1.

2.

3.

requirements may apply), or a species that has a particular vulnerability to offshore activities or 
development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your 
project area. It is not representative of all birds that may occur in your project area. To get a list 
of all birds potentially present in your project area, please visit the AKN Phenology Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds 
potentially occurring in my specified location? 
The probability of presence graphs associated with your migratory bird list are based on data 
provided by the Avian Knowledge Network (AKN). This data is derived from a growing 
collection of survey, banding, and citizen science datasets .

Probability of presence data is continuously being updated as new and better information 
becomes available. To learn more about how the probability of presence graphs are produced and 
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me 
about these graphs" link.

How do I know if a bird is breeding, wintering, migrating or present year-round in my 
project area? 
To see what part of a particular bird's range your project area falls within (i.e. breeding, 
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab 
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of 
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your 
migratory bird species list has a breeding season associated with it, if that bird does occur in your 
project area, there may be nests present at some point within the timeframe specified. If "Breeds 
elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds? 
Migratory birds delivered through IPaC fall into the following distinct categories of concern:

"BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern 
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands, 
Puerto Rico, and the Virgin Islands);
"BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation 
Regions (BCRs) in the continental USA; and
"Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on 
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles) 
potential susceptibilities in offshore areas from certain types of development or activities 
(e.g. offshore energy development or longline fishing).

Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, 
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC 
species of rangewide concern. For more information on conservation measures you can 

http://avianknowledge.net/index.php/phenology-tool/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.allaboutbirds.org/guide/search/
https://www.allaboutbirds.org/guide/search/
https://neotropical.birds.cornell.edu/Species-Account/nb/home
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php
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implement to help avoid and minimize migratory bird impacts and requirements for eagles, 
please see the FAQs for these topics.

Details about birds that are potentially affected by offshore projects 
For additional details about the relative occurrence and abundance of both individual bird species 
and groups of bird species within your project area off the Atlantic Coast, please visit the 
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides 
birds that may be helpful to you in your project review. Alternately, you may download the bird 
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical 
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic 
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use 
throughout the year, including migration. Models relying on survey data may not include this 
information. For additional information on marine bird tracking data, see the Diving Bird Study 
and the nanotag studies or contact Caleb Spiegel or Pam Loring.

What if I have eagles on my list? 
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid 
violating the Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report 
The migratory bird list generated is not a list of all birds in your project area, only a subset of 
birds of priority concern. To learn more about how your list is generated, and see options for 
identifying what other birds may be in your project area, please see the FAQ “What does IPaC 
use to generate the migratory birds potentially occurring in my specified location”. Please be 
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that 
overlap your project; not your exact project footprint. On the graphs provided, please also look 
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no 
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey 
effort is high, then the probability of presence score can be viewed as more dependable. In 
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of 
certainty about presence of the species. This list is not perfect; it is simply a starting point for 
identifying what birds of concern have the potential to be in your project area, when they might 
be there, and if they might be breeding (which means nests might be present). The list helps you 
know what to look for to confirm presence, and helps guide you in knowing when to implement 
conservation measures to avoid or minimize potential impacts from your project activities, 
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell 
me about conservation measures I can implement to avoid or minimize impacts to migratory 
birds” at the bottom of your migratory bird trust resources page.

http://www.northeastoceandata.org/data-explorer/?birds
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
http://www.boem.gov/AT-12-02/
http://www.boem.gov/AT-13-01/
mailto:Caleb_Spiegel@fws.gov
mailto:Pamela_Loring@fws.gov
https://www.fws.gov/birds/policies-and-regulations/permits/need-a-permit.php
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Executive Summary 
 

This report evaluates the potential increase in noise from the proposed wind turbine at Camp 

Williams. It provides a background on sound intensity, a basic understanding of the change in 

sound intensity over distance, and a methodology to determine the sound intensity at a given 

distance from a source.  

 

For this study, the sound intensity was evaluated at various distances from a single source. 

Multiple sources can cancel, partially cancel, partially add, or add to the sound intensity 

depending on the distance from the sources to the reception point, distance between the sources, 

magnitude or frequency of the sound, amount of sound attenuation between sources, etc. There 

are two existing wind turbines near the location identified for the proposed turbine. For this 

study, the sound from the proposed turbine was evaluated individually and the cumulative 

effects of the three turbines were ignored.    

 

The sound calculations for the proposed turbine show that the sound level is not a nuisance to 

the surrounding properties. The sound level will fade to the ambient or background noise at 

about 1600 feet from the turbine. The sound level generated near the turbine quickly drops as 

the distance away from the proposed turbine increases.  
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Chapter 1 Introduction 
 

1.1 Purpose of Report 

This report focuses on the sound made by the proposed wind turbine and the sound 

intensity over distance from the proposed wind turbine.   

 

1.2 Overview 

The proposed wind turbine will be a 1.5 – 2.0 MW turbine. The turbine will be located 

in the upper garrison area near the northwest corner of the encampment. Due to the 

anticipated size of the wind turbine, the tower will be about 80 meters tall and will have 

a rotor diameter of about 100 meters. The sound intensity at the hub on the turbine is 

about 107 dB. This sound level is comparable to a lawn mower, power saw, motorcycle, 

or snow mobile in close proximity. The report shows the level of sound decreasing as 

the distance from the proposed wind turbine increases.  

 

1.3 Scope 

The authorization for this report is an award to the BacGen Technologies Inc. Forsgren 

Associates is part of the design team for the feasibility study for DFCM Project Number 

14299480. Forsgren Associates is part of the Design Team and is responsible for the 

work in Task A including a sound study.  The scope of this report is to determine the 

intensity of the sound from the wind turbine at various distances from the proposed wind 

turbine. 

 

1.4 Limitations 

The accuracy of the services that Forsgren Associates provided, including this report, are 

based on the following limitations. Neither Forsgren Associates, other members of the 

design team, nor their employees, take liability for these limitations.  

• This report addresses the sound from the proposed wind turbine. Not included in 

this study is the sound from the existing 660 kW Vestas wind turbine or the 225 

kW MEG Micon wind turbine.  

• The report shows the sound level at various distances from the turbine and does 

not include the dampening effects of grasses, bushes, trees, hills, or other items 

that can absorb or muffle the sound.  

• Images found on the AGRC Raster Data Discovery site are used to show the 

approximate location of the wind turbine and surrounding area. Any errors 

indigenous to the images are not the responsibility of Forsgren Associates.  

• Distances for sound attenuation are based on a similar elevation surrounding the 

turbine base. Changes in elevation are not used in calculating the distance for 

sound attenuation. 
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Chapter 2 Methodology 

 
2.1 Sound or Noise Intensity Theory  

 

Heard sound or noise is the result of sound 

pressure waves influencing auditory receptors in 

our ears that convert the pressure waves into what 

we perceive as sound. Sound level is measured in 

decibels or dB. Age, wind direction, other noise 

sources, sound absorbing materials, previous 

auditory damage, sound frequency, and other 

factors influence our ability to hear a sound. 

 

In order to be heard, the sound intensity at a 

given point must be greater than the surrounding 

ambient or background noise. Even if the sound 

is not heard, i.e. not above the background noise, 

the noise level may not be safe.  

 

Figure 2.1 illustrates some typical sound intensity 

levels. Appendix A shows charts of various 

sound levels for various situations. In addition to 

the sound level, the total time exposed to a sound 

level can also be a concern. A long duration of a 

medium loud sound can be as harmful as a short 

duration of a very loud sound. OSHA limits 

sound exposure to 90 dB for an eight-hour 

period. For two hours, this limit increases to 100 

dB. A rock band may have regular sound 

intensities at 110 dB and have some peaks at 150 dB. Stadium noise can easily reach 120 

to 130 dB. Weapon fire can exceed 160 dB. Even earphones set at half of full intensity 

can exceed the maximum noise volume allowed by OSHA without hearing protection.  

 

In addition to the sound intensity itself, the distance from the sound source has a 

significant impact on the ability to hear sound or to have sound damage. Sound intensity 

decreases as the distance from the source increases. The decrease in sound is a function 

of the inverse square law and is shown as equation 2.1. 

 

�2	 = 	�1 �	���	

	
……………………………………………………Equation 2.1 

 

I1 = Sound intensity at location 1 

I2 = Sound intensity at location 2 

R1 = Distance from sound source at location 1 

R2 = Distance from sound source at location 2 

 

Figure 2.1 Typical Sound Levels 
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This equation shows that for a small increase in the distance from the turbine, a 

significant drop in the sound intensity will result. This is a theoretical model and does 

not include wind, ground surface variation, and ground cover.   

 

Figure 2.2 shows the typical sound level at a distance from the wind turbine. This figure 

provided by GE includes blowing wind, typical ground cover, and other attenuating 

factors. This figure shows that at about 1000 feet from the turbine, the sound has 

dropped to the level in a typical office space and by about 1300 feet from the turbine; the 

sound has dropped to a level heard inside a typical home. The noise level will be less 

than the OSHA maximum for an 8-hour duration (90dB) at a distance of about 100 feet 

from the turbine.  

 

Figure 2.2 Sound Levels from GE Wind Turbine 
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2.2 Calculations  

Based on Figure 2.2, Table 1 shows the sound level at various distances from the source. 

 

Table 1 Sound Levels at Various Distances from the Proposed Turbine 

Distance from Turbine Decibel Level 

(meters) (feet) (dB) 

25 82 93 

50 164 75 

75 246 65 

100 328 58 

200 656 47 

300 984 43 

400 1312 42 

500 1640 40 
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Chapter 3 Sound Intensity at Various Distances  
 

The sound levels at various distances from the wind turbine are shown in Figure 3.1 below. 

 

 

Figure 3.1 Sound Levels at Various Distances from the Proposed Wind Turbine 

 

The sound levels shown in Figure 3.1 are based on the data from GE. This figure shows that 

there are no homes or housing within the sound distance comparable to a window air 

conditioner (about 47 dB). The Facility Maintenance and Engineering Building (Bldg. 1160) is 

about 820 feet from the proposed turbine and it is estimated that the decibel level will be about 

45 dB; this decibel level is between that of a new refrigerator and a window air conditioner. The 

RTI Applied Inst. Building (Bldg. 3030) is about 1200 feet from the proposed turbine and the 

decibel level is estimated to be about 42.3 dB which is similar to the sound level of a babbling 

brook. As can be seen in the above figure, several Camp Williams buildings as well as the 

Veterans Memorial are situated between 984 feet and 1640 feet from the proposed turbine. It is 

estimated that the decibel level from the proposed turbine for the buildings in that range will 

vary from 43 dB, similar to a new refrigerator, to 40 dB, similar to the decibel level inside a 

quiet home. Outside of the largest circle which has a radius of 1640 feet, the expected decibel 

level is less than 40 dB. A large portion of the buildings in Camp Williams, particularly the 

southern portion, are outside of the 40 dB zone. While at the site, it has been noted that the 

sound from the 660 kW Vestas turbine fades into the background at a distance of about 525 feet. 

At this distance, the Vestas turbine is a whisper and the sound from the freeway that is about 

4550 feet away is clearly audible. Table 2 lists several buildings at Camp Williams with their 

approximate distance from the proposed turbine and the expected decibel level at the building.  
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Table 2 Sound Level Expected at Various Camp Williams Buildings 

Building  

No. 

Distance 

from 

Turbine 

Decibel  

Level 

(ft) (dB) 

1250 1830 428-656 55-47 

1000 1150 

656-984 47-43 

1093-1094 1190 

1103-1104 1270-1280 

1111-1112 1800-1810 

1123-1124   

1091-1092 1160-1180 

984-1312 43-42 
1101-1102 2060-2220 

1111-1112 3020-3220 

1121-1122 4000-4101 

2500-2600 5160-5170 

1312-

1640 
42-40 

3010 6040-6070 

4110-4141 6150 

5020-5100   

2620 6160-6300 

>1640 <40 
4200 7000's 

5110-5150 8000's 

6080-6130 9000's 
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Chapter 4 Conclusions 
 

The calculations and observations concerning sound from the proposed turbine show that the 

sound levels are not a nuisance to the surrounding properties. The sound level will fade to the 

ambient or background noise in about 1600 feet from the proposed turbine. The sound level 

generated near the turbine quickly drops as the distance away from the proposed turbine 

increases. After about 100 feet, the noise level drops to less than the OSHA maximum for an 8-

hour duration. No buildings are within the 100-foot radius.  

 

It appears that no homes or housing are within the sound distance comparable to a window air 

conditioner (about 47 dB). The estimated decibel level for the Facility Maintenance and 

Engineering Building (Bldg. 1160) is about 45 dB, somewhere between the decibel level a new 

refrigerator and a window air conditioner. The estimated decibel level for the RTI Applied Inst. 

Building (Bldg. 3030) is about 42.3 dB, similar to the sound level of a babbling brook. The 

estimated decibel level for the Veterans Memorial is between 40 dB and 43 dB, which is quieter 

than the sound from a new refrigerator. 
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Appendix A Sound Level Information 
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STATEMENT OF UNDERSTANDING  
 

Following completion of a Final Draft Environment Assessment (EA) for a 1.5 to 2.0 megawatt 
wind turbine for the Utah National Guard (UTNG) at Camp Williams, it was determined that a 
larger wind turbine will be implemented. The larger wind turbine will be a 2.0 to 3.0 MW wind 
turbine sited at the same location as the previously proposed smaller wind turbine. 
 
The sound study was completed based on decibel of level of 107dB. The larger turbines have a 
decibel range similar to the smaller turbines earlier considered. The range is 100dB to 110.5dB. 
As a conservative measure, this addendum analyzes the sound levels at the top end of the 
range (110.5dB). The results will be included in the EA. 

 
CALCULATIONS 

 
Table 1 contains data for sound intensity (in decibels) at different distances away from the wind 
turbine. The noise level will be less than the OSHA maximum for an 8-hour duration (90dB) 
about 108 feet from the turbine. The update to Figure 3.1 (shown on the following page) shows 
that at about 1000 feet from the turbine the sound level is typical of an office space. At about 
1600 feet, the sound level is typical of the inside of a library. At 1693 feet, the sound level is 
typical of the inside of a quiet home. 
 

Table 1 Sound Levels at Various Distances from the Proposed Turbine 

Distance from Turbine Decibel Level 
(meters) (feet) (dB) 

25 82 96 
50 164 78 
75 246 67 

100 328 60 
200 656 49 
300 984 44 
400 1312 43 
500 1640 41 
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SOUND INTENSITY AT VARIOUS DISTANCES 
 

The sound levels at various distances from the wind turbine are shown in Figure 3.1 below. 
 

 
This figure shows that there are no residential buildings within the sound distance 
comparable to a window air conditioner (about 47dB). Table 2 on the following page estimate 
the decibel level for various Camp Williams buildings. 
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Table 2. Sound Level Expected at Various Camp Williams Buildings 

Building  
No. 

Distance 
from 

Turbine 

Decibel  
Level 

(ft) (dB) 
1250 1830 428-656 55 – 49 
1000 1150 

656-984 49 – 44 
1093-1094 1190 
1103-1104 1270-1280 
1111-1112 1800-1810 
1123-1124   
1091-1092 1160-1180 

984-1312 44 – 43 
1101-1102 2060-2220 
1111-1112 3020-3220 
1121-1122 4000-4101 
2500-2600 5160-5170 

1312-1640 43 – 41 
3010 6040-6070 
4110-4141 6150 
5020-5100   
2620 6160-6300 

>1640 <41 
4200 7000's 
5110-5150 8000's 
6080-6130 9000's 

 
CONCLUSIONS 
 

The calculations and observations concerning sound from the proposed turbine show that the 
sound levels are less than a significant impact to the surrounding properties. The sound level 
will fade to the ambient or background noise at 1640 feet from the proposed turbine. At a 
radius of 108 feet, the noise level drops below the OSHA 8-hour maximum. No buildings are 
within the 108-foot radius.  

 
Current residential buildings are located outside the range at which sound intensity compares 
to a window air conditioner (about 47 dB). The estimated decibel level for the Facility 
Maintenance and Engineering Building (Bldg. 1160) is about 46 dB, somewhere between the 
decibel level generated by a new refrigerator and a window air conditioner. The estimated 
decibel level for the RTI Applied Inst. Building (Bldg. 3030) is about 44 dB, similar to the 
sound level of a babbling brook. The estimated decibel level for the Veterans Memorial is 
between 40 dB and 43 dB, which is quieter than the sound from a new refrigerator. 
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Executive Summary

A view shed is the natural environment that is visible from one or more fixed vantage points.
The view shed analysis is typically performed when studying the effects that building a new
element, i.e. the proposed wind turbine, will have on the view of the natural environment in the
area.

This report focuses on the view shed of the proposed wind turbine. The study considered two
different locations to install the proposed wind turbine. The Option A location for the proposed
wind turbine is located in the Upper Garrison area near the northwest corner of the
encampment. The Option B location for the turbine is located in the Lower Garrison area near
the north end of the encampment. The total height of the proposed turbine is about 193 feet
higher than the total height of the existing Vestas turbine at the Option A location and about 88
feet higher at the Option B location.

Two different methods were used to analyze the view shed of the proposed turbine at each of
the alternative sites. The first was the view shed line of sight method. Using ArcGIS software, a
map of the surrounding valley was created to show the areas from which the proposed turbine
could be seen at each of the two locations. The second method was the view shed vantage point
method. This included taking high-quality photographs in the direction of the proposed turbine
sites from nine locations up and down the valley. The photos showed the existing turbines with
the proposed turbine photo-shopped into the photograph to show what the new turbine might
look like after installation.

The view shed study analyzed in this report found that the view shed of the proposed turbine at
the Option B location is comparable to the view shed of the existing Vestas turbine. The nacelle
of the proposed turbine at this location is about 10 feet higher than the Vestas; the main
difference in the view shed is that the blades of the proposed turbine are about twice as long as
the Vestas. The findings for the Option A location resulted in a larger view shed in the view
shed line of site method and the proposed turbine is much more visible in the view shed vantage
point method. This result is mainly due to the elevation of the Option A location being 105 feet
higher than the Option B location. Based on the findings in the view shed study, the
recommendation for the location of the proposed turbine is the Option B location, which is
located on the north end of the Lower Garrison area.
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Chapter 1 Introduction

1.1 Purpose of Report
This report focuses on the view shed of the proposed wind turbine. The study considered
two different locations to install the proposed wind turbine. A map of the surrounding
valley was created to show the areas from which the proposed turbine could be seen at
each of the two locations. The study also included taking high-quality photos in the
direction of the proposed turbine sites from nine locations up and down the valley. The
photos will show the existing turbines. The proposed turbine will be photo-shopped into
the photo to show what the new turbine might look like after installation.

1.2 Overview
The proposed wind turbine will be a 1.5 MW to a 2.0 MW turbine. The two locations
considered in this report to install the proposed turbine are 1. Option A in the ‘Upper
Garrison’ area near the northwest corner and 2. Option B in the ‘Lower Garrison’ area
near the north end of the encampment. Due to the anticipated size of the wind turbine,
the tower will be about 80 meters tall and will have a rotor diameter of about 100
meters. The proposed turbine in the Upper Garrison location would place the nacelle
elevation of the proposed turbine about 115 feet higher than the nacelle elevation of the
existing Vestas turbine. The blades on the proposed turbine are about twice as long as
the blades on the existing Vestas turbine. The proposed turbine in the Lower Garrison
location would place the nacelle elevation of the proposed turbine about 10 feet higher
than the nacelle elevation of the existing Vestas turbine.

1.3 Scope
The authorization for this report is an award to the BacGen Technologies Inc. Forsgren
Associates is part of the design team for the feasibility study for DFCM Project Number
14299480. Forsgren Associates is part of the Design Team and is responsible for the
work in Task A including a view shed study. The scope of this report is to illustrate the
visibility of the proposed turbine from various locations around the valley.

1.4 Limitations
The accuracy of the services that Forsgren Associates provided, including this report, are
based on the following limitations. Neither Forsgren Associates, other members of the
design team, nor their employees, take liability for these limitations.

 ArcGIS software was used to perform the view shed line of sight analysis. Any
errors indigenous to the software or its data are not the responsibility of Forsgren
Associates. Aerial imagery provided by ArcGIS was used in the figures. The
accuracy of the imagery is not the responsibility of Forsgren Associates.

 Digital Elevation Model (DEM) data was obtained from the Utah AGRC website
and was used in the view shed line of sight analysis in ArcGIS. Any errors to this
data are not the responsibility of Forsgren Associates. The accuracy of the DEM
data is also not the responsibility of Forsgren Associates.

 The view shed line of sight analysis does not account for buildings, vegetation,
and/or other obtrusions; it uses the topography of the land surface obtained from
the DEM data only.
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 The view shed line of sight analysis performed is a theoretical analysis only. The
visibility of the proposed turbine without the use of instruments such as spotting
scopes or binoculars was outside the scope of this project. The effect of other
factors, such as shadows, the position of the sun, etc., was also outside the scope
of this report.

 The report shows the location of nine vantage points in the area surrounding the
proposed turbine. The report does not include all locations from which the
proposed turbine is visible.

 Google Earth software was used to determine elevations, distances, directions,
and locations of the turbine and vantage points. Any errors indigenous to the
software or its data are not the responsibility of Forsgren Associates. Google
Earth uses satellite imagery. The accuracy of the imagery is not the responsibility
of Forsgren Associates.

 The report figures depict approximate size and location of the proposed turbine
for visual estimating. Final turbine installation may vary from that which is
depicted.

 The existing turbines are less visible in some of the figures as the proposed
turbine. This is mostly due to shadow effects on the turbines and the lack of
luster that develops over time with material that is exposed to the elements. The
photo-shopped depictions of the proposed turbine did not account for these
variables.
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Chapter 2 Methodology
2.1 View Shed Study

A view shed is the natural environment that is visible from one or more fixed vantage
points. The view shed analysis is typically performed when studying the effects that
building a new element, i.e. the proposed wind turbine, will have on the view of the
natural environment in the area. The view shed is usually analyzed from public areas
such as public roadways or public parks. The view shed at business attractions as well as
residential and recreational areas are also explored.

2.2 Turbine Location Options

The Option A proposed turbine location is located in the Upper Garrison area near the
northwest corner of the encampment. The Option B proposed turbine location is located
in the Lower Garrison area near the north end of the encampment. This is down the hill
and just a little south of the existing Vestas turbine. Figure 3.1 shows the locations of the
two location options.

2.3 View Shed Line of Sight Analysis Method

One method used to analyze the view shed of the proposed turbine is the view shed line
of sight method. Using digital elevation model (DEM) data, the location of the proposed
turbine, and the viewshed analysis tool in ArcGIS, a theoretical map depicting the areas
from which the proposed turbine would be visible was created. A map was created for
each of the two location options for the proposed turbine. The view shed line of sight
analysis is based on the 10-meter USGS DEM elevation data obtained from the Utah
AGRC website. A point depicting the location of the proposed turbine was created
inside ArcGIS. The turbine point was given a height of 130 meters. The tower was
estimated to be 80 meters with the hub and blade reaching approximately 50 meters
above the tower. The ArcGIS viewshed analysis tool then outputs the locations in the
surrounding area from which the proposed turbine could be visible. The analysis only
considers the elevation of the ground surface and does not account for buildings,
vegetation, or other obtrusions that extend above the ground surface depicted in the 10-
meter DEM. Figures 3.2-3.3 represent the view shed line of sight maps.

2.4 View Shed Vantage Point Method

Another method used to analyze the view shed of the proposed turbine is the view shed
vantage point method. Nine vantage points were chosen up and down the valley in the
area surrounding the proposed turbine. The locations of these vantage points are
described and shown in Section 4.1. A photograph from each vantage point was taken in
the direction of the proposed wind turbine sites; the photographs show the view of the
existing turbines.

In an effort to represent the proposed turbine in the view shed, it was photo-shopped into
the photographs that were taken from the nine vantage points. For the Option A location,
the base elevation at the proposed wind turbine is estimated to be the ground elevation at
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the tower location in the northwest area of the Upper Garrison area. The nacelle
elevation was estimated to be 80-meters above the base elevation. The top of the blade
for the proposed turbine was set at 47 meters above the hub plus the radius of the hub.
Figures 4.2 – 4.7 represent five of the vantage points with the proposed turbine photo-
shopped into the photograph to show the approximate size and location of the proposed
turbine if placed at the Option A location. The base elevation at the Option A location is
approximately 105 feet higher than the base elevation at the Option B location.

For the Option B location, the base elevation at the proposed turbine is estimated to be
the ground elevation at the tower location in the north end of the Lower Garrison area.
The nacelle elevation was estimated to be 80-meters above the base elevation. The top of
the blade for the proposed turbine was set at 47 meters above the hub plus the radius of
the hub. Figures 4.8 – 4.14 represent the first seven vantage points with the proposed
turbine photo-shopped into the photograph to show the approximate size and location of
the proposed turbine if placed at the Option B location.

2.5 Existing Wind Turbines

The proposed wind turbine Option B location is down the hill from the existing Vestas
turbine in the Lower Garrison area. The nacelle elevation on the proposed turbine was
estimated to be 80 meters above the base elevation. At the Option B location, this is
approximately 10 feet higher than the nacelle for the existing 660 kW Vestas turbine.
The proposed turbine blades are about twice as long as the blades on the existing Vestas
turbine. This results in a difference of less than 88 feet total height difference between
the proposed turbine at the Option B location and the existing Vestas turbine. Since the
Option A location, which is located in the Upper Garrison, is approximately 105 feet
higher than the Option B location, the nacelle elevation on the proposed turbine will be
approximately 115 feet higher than the nacelle on the existing Vestas turbine. This
results in a difference of about 193 feet total height difference between the proposed
turbine at the Option A location and the existing Vestas turbine.

The existing turbines are mostly visible in Figures 4.2 – 4.14. The existing turbines are
not as visible in some of the figures. This is mostly due to shadow effects on the turbines
and the lack of luster that develops over time with material that is exposed to the
elements. The photo-shopped depictions of the proposed turbine did not account for
these variables.
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Chapter 3 View Shed Line of Sight Analysis

3.1 Proposed Turbine Locations

The two location options for the proposed wind turbine are shown in Figure 3.1. The
Option B location is located on the north end of the Lower Garrison. This location is
down the hill from the existing Vestas turbine. Since the base of the proposed turbine is
at the bottom of the hill, this decreases the top elevation of the proposed turbine
compared to placing it on top of the hill. The Option A location is in the northwest
corner of the upper garrison. The base of the tower for the proposed turbine would be
about 105 feet higher than the Option B location. This in turn increases the top elevation
105 feet.

Figure 3.1 Proposed Turbine Locations

Option A Proposed
Turbine Location

Option B Proposed
Turbine Location
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3.2 View Shed Line of Sight Analysis

Using ArcGIS, a theoretical view shed line of sight map was created for the area
surrounding the proposed turbine. This analysis depicts the areas from which the
proposed turbine would be visible. However, this depiction does not account for
buildings, vegetation, and/or other obtrusions; it uses the topography of the land surface
only. This analysis of the view shed of the proposed wind turbine is theoretical. That is
to say that there are other factors that were not part of this study that will affect the
ability to see the proposed turbine from the locations specified on the view shed line of
sight map:

1. Objects above the topography of the ground surface could block the view of the
turbine.

2. Depending on the distance from the turbine, instruments, such as spotting scopes
or binoculars, may be necessary to be able to see the turbine.

3. Shadows, the position of the sun, etc. could all affect the visibility of the
proposed turbine. In some of the figures in Chapter 4, the existing turbines are
hard to see due to shadow effects and the lack of luster that develops over time
with material that is exposed to the elements.

4. Due to the relative size of the proposed turbine, from larger distances it may
appear that the turbine fades or blends into the backdrop.

3.3 View Shed Line of Sight Results

Each of the two proposed turbine locations was analyzed. Figure 3.2 shows the view
shed line of sight map for the Option A location and Figure 3.3 shows the view shed line
of sight map for the Option B location. Figure 3.4 is a combination of Figures 3.2 and
3.3 to compare the view shed line of sight from both turbine locations on the same map.

In Figure 3.2, the green shading depicts the area surrounding the proposed turbine where
at least the top of the turbine at the Option A location would be visible. Again
considering the factors listed in Section 3.2, the theoretical view shed line of sight for
alternative site 1 covers a large portion of the developed areas to the North and South of
Camp Williams. At this location, the proposed turbine is also visible from most of
Draper City and Sandy City.

The red shading in Figure 3.3 depicts the area surrounding the proposed turbine where at
least the top of the turbine at the Option B location would be visible. The theoretical
view shed line of sight for the Option B location is similar to Option A with the
exception that the view shed for the Option B location spans across a much larger
portion of Draper City and Sandy City. This is due to the 105 foot difference in elevation
from the Option A location to the Option B location and that the Option B location is
further east which makes the proposed turbine much less visible in those areas because
the view of the proposed turbine would be blocked by the mountain.
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Figure 3.4 depicts the view shed line of sight from the Option A and Option B locations
in the same map. Similar to the color scheme in Figures 3.2 and 3.3, the green shading
represents the view shed area for the Option A location and the red shading represents
the view shed area for the Option B location. Theoretically, the orange shading
represents the areas where the view shed line of sight from both locations overlap. The
green shading in this figure represents the locations where only the proposed turbine for
the Option A location is visible. Similarly, the red shading represents the locations
where only the proposed turbine for the Option B location is visible. Even though the
orange shading represents areas where the proposed turbine is visible from either
alternative site, it does not represent how much of the proposed turbine is visible. From
one location in the orange shaded area, it may be possible that only the very top of the
proposed turbine at the Option B location is visible while the entire blade length may be
visible of the proposed turbine at the Option A location.
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Figure 3.2 View Shed Line of Sight Analysis Map for Option A Turbine Location
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Figure 3.3 View Shed Line of Sight Analysis Map for Option B Turbine Location
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Figure 3.4 Combined Option A & B Locations View Shed Line of Sight Analysis Map
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Chapter 4 View Shed Vantage Points

4.1 Locations

A view shed analysis was completed from nine vantage points from around the valley
surrounding the location of the proposed turbine. Photographs were taken from each site
to portray the proposed turbine from each view. The site locations of the nine points
analyzed are listed below and also shown in Figure 4.1. The photographs for site
locations 1-7 were taken on September 15, 2014 between 2 p.m. and 3:30 p.m. The
photographs for sites 8-9 were taken on December 18, 2014 between 12:30 p.m. and
1:15 p.m.

1. Southbound I-15 looking south towards Camp Williams before the freeway curves
around the mountain into Utah County.

2. Southbound I-15 straight across from Camp Williams. From this location, Camp
Williams is towards the southwest. This location is the closest that I-15 gets to the
proposed turbine.

3. Thanksgiving Point Gardens and Golf Course area.
4. Near the Abode Systems building.
5. South of Camp Williams at about 2100 North and 3600 West looking north towards

the proposed turbine site.
6. South of Camp Williams on 2100 North just east of Redwood Road looking north

towards the proposed turbine site.
7. From a subdivision in Bluffdale looking south towards the proposed turbine site.
8. Redwood Road at the Beef Hollow crossing looking East towards the proposed

turbines.
9. From the Utah Veterans Memorial Park looking southeast towards the proposed

turbines.
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Figure 4.1 View Shed Vantage Points
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4.2 Option A Location Photo-shopped Photographs

The proposed turbine is much larger than the existing Vestas turbine. Therefore, the
proposed turbine is much more visible than the existing Vestas turbine. By installing the
proposed turbine at the Option A location west of the existing Vestas, the elevation of
the nacelle on the proposed turbine is about 115 feet higher than the existing Vestas
turbine and about 105 feet higher than the proposed turbine at the Option B location.
Since the blades on the proposed turbine are twice as long as the blades on the existing
Vestas turbine, the total height of the proposed turbine at the Option A location is about
193 feet higher than the total height of the existing Vestas turbine. To show how visible
the proposed turbine would be at the Option A location, a depiction of the turbine was
photo-shopped into the photographs that were taken at Site 2, Site 5, Site 7, Site 8, and
Site 9. Compare Figure 4.2 with Figure 4.9; Figure 4.3 with Figure 4.12; and Figure 4.4
with Figure 4.14.

Site 2

The photograph for site 2 was taken on the frontage road adjacent to I-15 southbound.
At this location, the proposed wind turbine is visible to drivers who are looking to the
west as they drive north or south on I-15. As shown in this photograph, the proposed
turbine is much higher than the existing Vestas turbine.

Figure 4.2 Site 2 Photo-shopped View of Proposed Turbine (Turbine Option A Location)
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Site 5

The photograph for site 5 was taken south of Camp Williams looking north toward the
proposed turbine. From this view, the Vestas turbine is mostly hidden by trees while the
proposed turbine rises almost entirely above the trees.

Figure 4.3 Site 5 Photo-shopped View of Proposed Turbine (Turbine Option A Location)
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Site 7

The photograph for site 7 was taken from the southern edge of a subdivision in
Bluffdale, north of Camp Williams. From this view, the proposed turbine rises high into
the sky compared to the existing Vestas turbine which is barely visible to the left of the
proposed turbine.

Figure 4.4 Site 7 Photo-shopped View of Proposed Turbine (Turbine Option A Location)
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Site 8

The photograph for site 8 was taken from Redwood Road at the Beef Hollow crossing
looking east toward the proposed turbine at the Option A location. At this location, the
proposed wind turbine is visible to drivers who are looking to the east as they drive
north or south on Redwood Road. As shown in this photograph, the existing Vestas
turbine is barely visible from this location, however the proposed turbine at the Option A
location sticks up very high and is much more visible than the existing Vestas turbine.

Figure 4.5 Site 8 Photo-shopped View of Proposed Turbine (Turbine Option A Location)
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Site 9

Two photographs were taken from site 9, the Utah Veterans Memorial Park. As you can
see from the two photographs, the proposed turbine at the Option A location stands right
out and is in clear view to anyone that is visiting the Veterans Memorial Park. The
existing Vestas turbine is visible from the Veterans Memorial Park; however with the
additional distance that it is from the Veterans Memorial Park, it seems to fade back into
the background.

Figure 4.6 Site 9.1 Photo-shopped View of Proposed Turbine (Turbine Option A Location)



Camp Williams Wind Turbine
View Shed Study

P a g e | 22

370 East 500 South, Suite 200 • Salt Lake City, Utah 84111 • 801.364.4785 • Forsgren.com

Figure 4.7 Site 9.2 Photo-shopped View of Proposed Turbine (Turbine Option A Location)
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4.3 Option B Location Photo-shopped Photographs

The proposed turbine is much larger than the existing Vestas turbine. Therefore, the
proposed turbine is much more visible than the existing Vestas turbine. By installing the
proposed turbine at the Option B location down the hill from the existing Vestas, the
elevation of the nacelle on the proposed turbine is only about 10 feet higher than the
existing Vestas turbine. Although the blades on the proposed turbine are twice as long as
the blades on the existing Vestas turbine, by placing the proposed turbine at the Option
B location, the visibility of the proposed turbine is more comparable to the existing
Vestas turbine.

Site 1

The photograph for site 1 was taken on the frontage road adjacent to I-15 southbound.
At this location, the proposed wind turbine will be visible to the right side of drivers
sight as they drive southbound.

Figure 4.8 Site 1 Photo-shopped View of Proposed Turbine (Turbine Option B Location)
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Site 2

The photograph for site 2 was taken on the frontage road adjacent to I-15 southbound.
At this location, the proposed wind turbine is visible to drivers who are looking to the
west as they drive north or south on I-15.

Figure 4.9 Site 2 Photo-shopped View of Proposed Turbine (Turbine Option B Location)
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Site 3

The photograph for site 3 was taken from the Thanksgiving Point Gardens and Golf
Course parking lot. The proposed wind turbine is visible from this area, however the
view of the proposed turbine is similar to that of the Vestas turbine that is currently in
operation.

Figure 4.10 Site 3 Photo-shopped View of Proposed Turbine (Turbine Option B Location)
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Site 4

The photograph for site 4 was taken from the parking area behind the Adobe Systems
building. Similar to site 3, the proposed wind turbine is visible, however it is similar to
the view of the existing Vestas turbine. The blades on the proposed turbine are longer
therefore the blades will be more visible than the Vestas turbine.

Figure 4.11 Site 4 Photo-shopped View of Proposed Turbine (Turbine Option B Location)
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Site 5

The photograph for site 5 was taken south of Camp Williams looking north toward the
proposed turbine. From this view, the proposed turbine is higher than the existing Vestas
turbine but both turbines are partially hidden by the trees. The photograph for site 6 is
west of this location which portrays the proposed turbine for the views that will not be
blocked by the trees.

Figure 4.12 Site 5 Photo-shopped View of Proposed Turbine (Turbine Option B Location)
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Site 6

The photograph for site 6 was taken south of Camp Williams looking north toward the
proposed turbine. From this view, the proposed turbine is higher and the blades are
longer than the existing Vestas turbine. The view from this area already has the existing
Vestas turbine present.

Figure 4.13 Site 6 Photo-shopped View of Proposed Turbine (Turbine Option B Location)
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Site 7

The photograph for site 7 was taken from the southern edge of a subdivision in
Bluffdale, north of Camp Williams. From this view, the proposed turbine has a similar
view as the existing Vestas turbine with the exception that the blades on the proposed
turbine are longer than the existing Vestas turbine which will result in a higher reach.
The existing Vestas turbine is barely visible from this view.

Figure 4.14 Site 7 Photo-shopped View of Proposed Turbine (Turbine Option B Location)
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Chapter 5 Conclusions

A view shed is the natural environment that is visible from one or more fixed vantage points.
The view shed analysis was performed for each of the two location options for the proposed
wind turbine. This was done to analyze the effect that the proposed turbine will have on the
view of the natural environment in the area. Based on the findings in the view shed study, the
recommendation for the location of the proposed turbine is the Option B location, which is
located on the north end of the Lower Garrison area.

The Option B location is located on the north end of the Lower Garrison down the hill from the
existing Vestas turbine. At this location, the nacelle for the proposed turbine is about 10 feet
higher than the nacelle on the Vestas turbine. The total height difference between the proposed
turbine and the Vestas is about 88 feet. The Option A location is located in the northwest corner
of the Upper Garrison west of the existing Vestas turbine. The proposed turbine’s nacelle at this
location is about 115 feet higher than the Vestas with a total height difference of 193 feet. The
base elevation of the proposed turbine at the Option A location is about 105 feet higher than the
base elevation at the Option B location.

The proposed turbine at the Option A location is more visible than the proposed turbine would
be at the Option B location. The view shed line of sight analysis showed that the view shed is
larger for the proposed turbine at the Option A location. The orange areas in Figure 3.4
represent the area where the proposed turbine would be visible from either turbine location.
However, since the Option A location is 105 feet higher than the Option B location, it is
assumed that the proposed turbine at the Option A location would be more visible even in the
areas that are shaded orange.

The view shed vantage point analysis shows photographs from around the valley surrounding
the proposed turbine with the proposed turbine photo-shopped into the view. The proposed
turbine at the Option B location is larger than the existing Vestas turbine; however, since the
base of the proposed turbine is down the hill from the Vestas, the visibility of the proposed
turbine is comparable to that of the Vestas with the exception that the blades are twice as long
on the proposed turbine. The nacelle on the proposed turbine at the Option A location is about
35-40 feet higher than the total height of the existing Vestas turbine. The turbine at the Option
A location rises much higher into the sky making it more visible to the surrounding area. It is
evident from the photographs in the view shed vantage point analysis that the proposed turbine
at the Option A location sticks out much more than the proposed turbine at the Option B
location.
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STATEMENT OF UNDERSTANDING  

Following completion of a Final Draft Environment Assessment (EA) for a 1.5 to 2.0 MW wind 
turbine for the Utah National Guard (UTNG) at Camp Williams, it was determined that a larger 
wind turbine will be implemented. The larger wind turbine will be a 2.0 to 3.0 MW wind turbine 
sited at the same location as the previously proposed smaller wind turbine. The purpose of this 
addendum is to update the View Shed Study with an analysis of a larger turbine within the new 
study range. 
 
Increasing the size of the wind turbine will increase the sight distance in which the wind turbine 
will be visible. This addendum depicts the view shed of the wind turbine for the new size range. 

 

METHODOLOGY 

Height data was obtained from five manufactures for wind turbines within the 2.0 to 3.0 MW 
range. The height of the hub and length of a blade were added to determine which model had 
the highest overall height. The tallest model in the study size range has a hub height of 89m and 
a blade length of 62.2m for a combined height of 151.2m (496 ft). For comparison, the total 
combined height for the wind turbine used in original study is 130m.  
 
The original study included two sites, Site A and Site B. Since Site A has been selected as the 
preferred site, this addendum only updates the analysis for Site A. View shed site distances and 
site photos with the model of the wind turbine are provided on the following pages. 
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VIEWSHED ANALYSIS RESULTS 

 
Figure 3.2 Update: View Shed Line of Sight Analysis Map 
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PHOTOSHOPPED PHOTOGRAPHS 

Site 2 
 
The photograph for Site 2 was taken on the frontage road adjacent to I-15 southbound. At this    
location, the proposed wind turbine is visible to drivers who are looking to the west as they drive 
north or south on I-15. As shown in this photograph, the proposed turbine is higher than the 
existing Vestas turbine. 

 

 
Figure 4.2 Updated: Site 2 Photoshopped View of Proposed Turbine 
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Site 5 
 
The photograph for Site 5 was taken south of Camp Williams looking north toward the proposed 
turbine. From this view, the Vestas turbine is mostly hidden by trees while the proposed turbine 
rises entirely above the trees. 

 

 
Figure 4.3 Updated: Site 5 Photoshopped View of Proposed Turbine 
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Site 7 
 
The photograph for Site 7 was taken from the southern edge of a subdivision in Bluffdale, north 
of Camp Williams. From this view, the proposed turbine rises high into the sky compared to the 
existing Vestas turbine which is barely visible to the left of the proposed turbine. 

 

 
Figure 4.4 Updated: Site 7 Photoshopped View of Proposed Turbine 
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Site 8 
 
The photograph for Site 8 was taken from Redwood Road at the Beef Hollow crossing looking 
east toward the proposed turbine. At this location, the proposed wind turbine is visible to drivers 
who are looking to the east as they drive north or south on Redwood Road. As shown in this 
photograph, the existing Vestas turbine is barely visible from this location, however the 
proposed turbine at the Option A location sticks up very high and is much more visible than the 
existing Vestas turbine. 

 

 
Figure 4.5 Updated: Site 8 Photoshopped View of Proposed Wind Turbine 
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Site 9  
 
Two photographs were taken from Site 9, the Utah Veterans Memorial Park. As you can see 
from the two photographs, the proposed turbine stands right out and is in clear view to anyone 
that is visiting the Veterans Memorial Park. The existing Vestas turbine is visible from the 
Veterans Memorial Park; however, with the additional distance that it is from the Veterans 
Memorial Park, it seems to fade back into the background.  

 

 
Figure 1.6 Updated: Site 9.1 Photoshopped View of Proposed Turbine 
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Figure 4.7 Updated: Site 9.2 Photoshopped View of Proposed Turbine 

 

CONCLUSION  

A view shed is the natural environment that is visible from one or more fixed vantage points. 
The view shed analysis was performed to analyze the effect that the proposed turbine will have 
on the view of the natural environment in the area. The view shed vantage point analysis shows 
photographs from around the valley surrounding the proposed turbine with the proposed turbine 
photo-shopped into the view. The larger proposed turbine rises much higher into the sky, 
making it more visible to the surrounding area.  
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Executive Summary 
 

This report provides a background on shadows, a basic understanding of the lengths of shadows 

and a methodology to determine the length and location of a shadow.  

 

For this study, two days a month were selected to calculate the location of a shadow cast by the 

tip of a blade for the proposed wind turbine. These days were the 1
st
 and 15

th
 of each month. 

Using the first, fifteenth and first of the next month provides a method to show the approximate 

location for the shadow projection for an entire month. In addition to these days each month, the 

longest and shortest day of the year were also selected, as these would be the extreme north and 

south extents of the shadow. For each day selected, the shadow was calculated at apparent 

sunrise, solar noon, and apparent sunset. 

 

A flicker is an intermittent shadow that is cast by the spinning blades of the proposed turbine. 

The proposed turbine is located near the northwest corner of the upper garrison at Camp 

Williams. The location is about 2050 feet westerly and slightly north of the existing 660 kW 

Vestas wind turbine. The proposed turbine will have an 80-meter tower. This sets the nacelle, 

about 115-feet above the elevation of the existing 660 kW Vestas turbine. The proposed turbine 

blades are about twice as long as the existing blades. This translates to a difference of about 

193-feet total height difference. 

 

The flicker created by the proposed wind turbine will be approximately 75% greater than the 

flicker created by the existing 660 kW Vestas turbine since the total height difference between 

the proposed turbine and the existing turbine is about 193-feet. The house located on 1400 West 

just off Jordan Narrows Rd. will have a flicker projection for about 1.25 hours per day for about 

30 days throughout the year. The East Utes building will have a flicker projection for about 1.5 

hours per day for about 60 days throughout the year. 

 

The flicker cast covers a large section of ground when viewed on an annual basis but only 

covers a small section of ground on a daily or monthly basis. Residents in the overall flicker 

area will be able to see the flicker generally for about a month twice a year. At other times, the 

flicker will not extend to or be over their properties. This is shown in the figures found in 

Chapter 3. 
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Chapter 1 Introduction 
 

1.1 Purpose of Report 

This report focuses on the flicker or shadow cast by the proposed wind turbine. The 

study included two days per month for each month as well as the shortest and longest 

day of the year to determine the areas of shadow or flicker. 

 

1.2 Overview 

The proposed wind turbine will be a 1.5 MW to a 2.0 MW turbine. The turbine will be 

located in the upper garrison area near the northwest corner of the encampment. Due to 

the anticipated size of the wind turbine, the tower will be about 80 meters tall and will 

have a rotor diameter of about 100 meters. 

 

1.3 Scope 

The authorization for this report is an award to the BacGen Technologies Inc. Forsgren 

Associates is part of the design team for the feasibility study for DFCM Project Number 

14299480. Forsgren Associates is part of the Design Team and is responsible for the 

work in Task A including a flicker study.  The scope of this report is to determine the 

extent a flicker may be visible from the proposed wind turbine. 

 

1.4 Limitations 

The accuracy of the services that Forsgren Associates provided, including this report, are 

based on the following limitations. Neither Forsgren Associates, other members of the 

design team, nor their employees, take liability for these limitations.  

• This report addresses the flicker from the proposed wind turbine. Not included in 

this study is the flicker or shadow cast by the existing 660 kW Vestas wind 

turbine or the 225 kW MEG Micon wind turbine.  

• The report shows the location of the shadow at apparent sunrise, apparent noon, 

and apparent sunset. The report does not decrease the flicker distances based on 

dusk-dawn low light periods where the sun is up or just going down but not 

necessarily casting much of a shadow.  

• The report assumes that a line of site is available from the turbine to the end of 

the flicker area. The flicker distances are not reduced by clouds or by manmade 

obstructions such as buildings, homes, or roads, etc. 

• Google Earth software was used to determine elevations, distances, directions, 

and locations of flicker. Any errors indigenous to the software or it data are not 

the responsibility of Forsgren Associates. Google Earth uses satellite imagery. 

The accuracy of the imagery is not the responsibility of Forsgren Associates. 

• Reflective sources such as mirrors or other reflective surfaces that could cast a 

shadow before or after apparent sunrise are not included in this report. 

• Other light sources such as high intensity field lights are not part of this report. 
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Chapter 2 Methodology 
2.1 Shadow Theory  

In order for a shadow to be cast, a light source, the sun, an object to cast the shadow, i.e. 

the proposed wind turbine, and a target area are required. For this study, the sun is the 

only light source used. The target is the proposed wind turbine. The target area is the 

surrounding property around the wind turbine. 

 

The base elevation at the wind turbine is estimated to be the ground elevation at the 

tower location. The nacelle elevation was estimated to be 80-meters above the base 

elevation. This puts the nacelle elevation about 115-feet higher than the nacelle for the 

existing 660 kW Vestas turbine. The top of the blade was set at 47 meters above the hub 

plus the radius of the hub. 

 

A flicker is created as the blades turn.  As each blade passes through the sunlight it casts 

a temporary shadow that disappears as the blade continues in its rotation. This on and off 

shadow is called the flicker. The flicker happens as a very thin shadow that appears and 

disappears.  

 

The shadow of an object will appear to be closer to the actual size of the object if the 

source of light is farther away or significantly larger than the object. This can be 

demonstrated by holding a pencil in front of a flashlight and measuring the shadow on 

an adjacent wall. When the flashlight is placed close to the pencil more of the light is 

blocked and the shadow grows wider. As the light source is pulled away from the pencil, 

the shadow gets thinner. When the source of light is the sun, the light source is many 

millions of miles away and is many millions of times as large so the shadow width 

appears to be about the same size as the actual blades. 

 

Even though the width of the shadow will be about the same width as the blade, the 

length of the shadow changes dramatically depending on the angle of the light source 

above the horizon. This is easily understood when taking a walk outside. At nearly noon, 

the height of our shadow is very short. In the morning or afternoon, the shadow extends 

away from us a certain distance. In the very early morning or late afternoon just after 

sunrise or just before sunset, our shadow can appear to be many times our height. The 

same is true for the proposed wind turbine. In the early morning or late afternoon, the 

shadow will extend many times the height of the turbine. 

 

In addition to the angle of the sun making a significant difference on length of the 

shadow, the layout of the ground can also make a large difference in the length of the 

shadow. If the ground falls away, the shadow cast will be longer than if the ground rises 

up and shows a much shorter shadow projection. 

 

The last portion of shadow theory is the amount of shadow that can be perceived. In the 

middle of the day, a shadow appears to be a solid well-defined shape. In the early 

morning or late afternoon, the shadow appears to be faint and loses definition. This is 

primarily because less light hits the object to create a solid shadow due to the angle of 

the light being reflected by the sky at those times of day; also the decreased amount of 

ambient light during the early morning or late afternoon makes it difficult to see 
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differences in shadows. For this report, the length of the shadow will be the theoretical 

length without a shortening of the shadow cast for loss of ambient light or other shadows 

that will also be present at the tip of the shadow.  

 

2.2 Times and Dates 

For this study, two days per month, the first and fifteenth were used to calculate the 

shadow cast or flicker area. The longest day and shortest day were also used. For 2014 

the solstice days are June 21 and December 21. These dates vary from year to year but 

are close enough to the 21
st
 that the change in date in some years will not make much 

difference in the extent of the flicker that is cast. In addition to the days of the month, 

apparent sunrise, solar noon, and apparent sunset were also selected. Apparent sunrise 

and sunset is the time when the sun is just high enough to be seen from a given location. 

The time for apparent sunrise or sunset is a function of its location and elevation. The 

apparent sunrise on the east side of the valley is much later in the morning than the west 

side of the valley. The converse is true for the sunset. 

 

A solar calculator from NOAA was used to calculate the time for apparent sunrise, solar 

noon, and apparent sunset. The solar calculator can be found at 

http://www.esrl.noaa.gov/gmd/grad/solcalc/. A print out of the sheet is found in 

Appendix A. The location for the apparent sunrise is entered into the location as a 

latitude and longitude. The time zone is selected based on the location. For the proposed 

wind turbine, the latitude and longitude are 40.4400 degrees north and -111.9266 

degrees east. The time zone is -7. Daylight savings time is selected and days of the 

month are selected. The calculator provides a time for the apparent sunrise, solar noon, 

and apparent sunset. These times are plugged back into the calculator at the local time 

position and the calculator provides an azimuth for the apparent sunrise and sunset 

times. It also provides an angle for the sun at solar noon. 

 

2.3 Location of the sun Sunrise-Sunset and Solar Noon 

In order to know the location of the flicker, the location of the sunrise must be known. 

The information solar calculator was added to a spreadsheet. Data for each date showing 

apparent sunrise, solar noon, and apparent sunset were added. This included the azimuth 

for sunrise and sunset. The angle for the sun at solar noon was also added to the 

spreadsheet. 

 

For each selected date, a line was drawn from the location of the wind turbine at the 

azimuth for sunrise, solar noon and sunset. Google Earth was used to draw these lines. 

The lines were extended along the azimuth for each date until the highest mountain 

feature that would block the sun was found. The distance from the turbine to this point 

was recorded along with the elevation of the mountain as shown in Google Earth. Using 

simple trigonometry, the angle of sun was calculated based on the length to the turbine, 

the elevation of the mountain, and the elevation of the tip of the blade at its apex. During 

the winter the azimuth for apparent sunrise and sunset are in the south, i.e. an azimuth of 

more than 90 degrees for sunrise and less than 270 degrees for sunset. As the year 

progresses, days get longer until the longest day of the year. During this period, the 

azimuth gets less and less each day for sunrise and more each day for sunset. This is 

then reversed, as the days get shorter until the shortest day of the year is reached and the 
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process is repeated year after year. This solar data is shown in the spreadsheet in 

Appendix A. 

 

2.4 Determination of Flicker Cast 

A flicker is cast by sun light being interrupted as the blade passes through the sunlight. 

This projection is 180 degrees from the azimuth to apparent sunrise and sunset and solar 

noon from the proposed wind turbine. Appendix B shows the calculations for the flicker 

projection at apparent sunrise and sunset and at solar noon. The solar angle is the same 

angle calculated in the spreadsheet found in Appendix A. Simple trigonometry was used 

to calculate the length of the flicker shadow. A line was drawn in Google Earth from the 

proposed location of the wind turbine at the projection azimuth. When the length away 

from wind turbine and a combination of the solar angle and change in ground elevation 

resulted in the flicker shadow just reaching the ground, the flicker extent was found for 

that day and time. This location was marked in Google Earth. Once all of the locations 

were marked for each selected day and for the three times each day, a polygon was 

drawn from point to point showing flicker cast for each month and one for the overall 

flicker cast for the year.  

 

2.5 Existing Wind Turbines 

The flicker cast by the existing wind turbines is not part of this study. The flicker from 

the proposed turbine will be larger than the flicker cast from the existing Vestas turbine. 

The proposed turbine has a nacelle elevation about 115-feet higher than the existing 

Vestas turbine. The proposed turbine blades are about twice as long as the existing 

blades. This translates to a difference of about 193-feet total height difference. Based on 

the solar angle and relative heights, the flicker cast for the proposed turbine will be 

about 75% greater in length than the existing Vestas wind turbine. 
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Chapter 3 Flicker Locations 
 

A flicker cast for the year based on the two days each month and three times per day is shown in 

Figure 3.1. 

 

 

Figure 3.1 Combined Flicker Cast for Entire Year 

 

The flicker cast covers a large area, about 1910 acres. The average shadow projection for 

apparent sunrise is about 0.7 miles with about 1.0 miles for the maximum. At solar noon, the 

average projection is about 520 feet and about 1027 feet for the maximum projection. At 

apparent sunset, average is about 2.2 miles with a maximum of about 4.0 miles. It must be noted 

that the flicker shown in this figure is not for each day or each month. This is a maximum at 

specific days. The following figures should be viewed to see specific areas of flicker for each 

month. 

 

For apparent sunrise, most of the flicker projection is west of Redwood Road on the hill side. 

Most of the Veterans cemetery is located in the morning flicker area. A few residential lots 

along 1400 West and Jordan Narrows Road are also in the flicker zone. 

 

For solar noon, the area of coverage is north of the proposed turbine in the area of the storage 

buildings as well as the area near the Jordan River. No residential units should be affected by 

the turbine flicker around the noon hours. 

 

For apparent sunset, the flicker projection reaches to the east side I-15 right up against the 

residential area along Shady Bend Ln. Some of the businesses, including the Adobe Systems 

building, along the Frontage Rd may be able to discern the flicker at apparent sunset. The 
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flicker area also extends to some residents in the Sunset Dr area. Part of the industrial area along 

1200 West is also partially impacted. On the west side of I-15, most of the Thanksgiving Point 

area as well as the Golf Course is within the flicker area. Many of the residential lots between I-

15 and the golf course are within the flicker area in the afternoon hours. These residents may 

already experience the flicker from the existing Vestas wind turbine. In the afternoon hours, the 

East Utes Building (No. 2500) and part of the Marine Reserve Center (No. 2620) are located in 

the flicker area. Figures 3.2 – 3.13 show the flicker cast areas for each month through the year.  

 

 

Figure 3.2 Flicker Cast for January 

 

Figure 3.2 is the flicker cast for January. The flicker is north of the wind turbine location. Only 

a few residents near 1400 West and Jordan Narrows Road and one residence along 1824 West 

will see the flicker at apparent sunrise. At apparent sunset, no residential units are affected by 

the flicker from the proposed turbine. 
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Figure 3.3 Flicker Cast for February 
 

As shown in Figure 3.3, part of the Veterans Memorial is within the flicker area at apparent 

sunrise. At apparent sunset, only a few residents along the frontage road west of I-15 could have 

a flicker from the proposed turbine. 

 

 

Figure 3.4 Flicker Cast for March 
 

As shown in Figure 3.4, the flicker is nearly east and west from the proposed turbine. A large 

portion of the Veterans Memorial is within the flicker area at apparent sunrise. At apparent 

sunset, residents in Thanksgiving Point will start to see the flicker beginning about mid-March. 
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Figure 3.5 Flicker Cast for April 
 

The flicker is more predominately located south of the wind turbine in Figure 3.5. At sunrise in 

April, the flicker cast is on the south side of the Veterans Memorial. At sunset, the flicker hits 

more of the residents in the Thanksgiving Point area and extends to some of the business in the 

Thanksgiving Point area.  

 

 

Figure 3.6 Flicker Cast for May 
 

From Figure 3.6, at sunrise in May, the flicker cast appears to have minimal impact at apparent 

sunrise. At sunset, the flicker hits some residences near Thanksgiving Point as well as many of 
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the businesses in the Thanksgiving Point area. The flicker area also extends to some residents in 

the Sunset Dr area. Part of the industrial area along 1200 West is also impacted. In the afternoon 

hours, the East Utes Building (No. 2500) is located in the flicker area. 

 

 

Figure 3.7 Flicker Cast for June 

 

The flicker cast in Figure 3.7 is very narrow. This is due to the longest day of the year being in 

June so that the flicker area hits the furthest point south and begins to shift back to the north. In 

the afternoon hours, part of the Marine Reserve Center (No. 2620) is located in the flicker area. 
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Figure 3.8 Flicker Cast for July 

 

The flicker cast for July is very similar to the flicker cast for May. 

 

 

Figure 3.9 Flicker Cast for August 

 

The flicker cast of August is very similar to the flicker cast for April. 
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Figure 3.10 Flicker Cast for September 

 

The flicker cast for September is very similar to the flicker cast from March. 

 

 

Figure 3.11 Flicker Cast for October 

 

The flicker cast for October is very similar to the flicker cast for February. 
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Figure 3.12 Flicker Cast for November 

 

The flicker cast for November is very similar to the flicker cast for January. 

 

Figure 3.13 Flicker Cast for December 

 

The flicker cast for December is similar to the flicker cast for June in narrowness. This is due to 

the shortest day of the year being in December where the flicker gets the northernmost reach 

and then heads back to the south.  
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The above figures show that residents and businesses will generally see the flicker cast for about 

a month twice a year as the earth shifts on its axis north and south. Two buildings were analyzed 

further to determine approximately how many days a year and how many hours during the day 

the flicker would be projected onto the building. The flicker will project onto the house located 

on 1400 West just off Jordan Narrows Rd. for approximately 15 days during November and also 

for approximately 15 days during the January. The flicker is estimated to last for about 1.25 

hours in the morning on this house. The flicker time was also estimated for the East Utes 

building (No. 2500). The flicker will project onto the East Utes building for approximately 30 in 

May as well as 30 days in July. The flicker is estimated to last for about 1.5 hours during the 

evening hours. 
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Chapter 4 Conclusions 
 

A flicker is an intermittent shadow that is cast by the spinning blades of the proposed turbine. 

The proposed turbine is located near the northwest corner of the upper garrison at Camp 

Williams. The location is about 2050 feet westerly of the existing 660 kW Vestas wind turbine. 

The proposed turbine will have an 80-meter tower. This sets the nacelle, about 115-feet above 

the elevation of the existing 660 kW Vestas turbine.  

 

The flicker created by the proposed wind turbine will be approximately 75% greater than the 

flicker created by the existing 660 kW Vestas turbine since the total height difference between 

the proposed turbine and the existing turbine is about 193-feet. The house located on 1400 West 

just off Jordan Narrows Rd. will have a flicker projection for about 1.25 hours per day for about 

30 days throughout the year. The East Utes building will have a flicker projection for about 1.5 

hours per day for about 60 days throughout the year. 

 

The flicker cast covers a large section of ground when viewed on an annual basis but only 

covers a small section of ground on a daily or monthly basis. Residents in the overall flicker 

area will be able to see the flicker generally for about a month twice a year. At other times, the 

flicker will not extend or be over their properties.  
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Appendix A Solar Calculations 
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40.4400 Lat -111.9266 Lng

Nacelle El. 5015.5 ft. Top Blade 5184.5 ft. Base El. 4753 ft.

Day Time Azimuth Mtn. Ht. Length Degrees Time Azimuth Degrees

1-Jan 8:51 120.07 9250 107376 2.17 13:31 180.00 26.62

15-Jan 8:49 117.45 8396 101544 1.81 13:37 180.00 28.52

1-Feb 8:37 111.89 7909 76785 2.03 13:41 180.00 32.57

15-Feb 8:21 105.92 8000 64311 2.51 13:42 180.00 37.00

1-Mar 8:02 99.30 8846 60389 3.48 13:40 180.00 42.10

15-Mar 7:40 92.16 7837 60234 2.52 13:36 180.00 47.55

1-Apr 7:12 83.36 8928 57309 3.75 13:32 180.00 54.22

15-Apr 6:50 76.46 9881 64546 4.17 13:28 180.00 59.43

1-May 6:27 69.25 6492 19196 3.91 13:25 180.00 64.73

15-May 6:12 64.16 9388 60198 4.00 13:24 180.00 68.49

1-Jun 6:00 59.68 10553 58825 5.24 13:26 180.00 71.65

15-Jun 5:57 57.87 10646 57647 5.44 13:28 180.00 72.88

21-Jun 5:58 57.73 10727 57869 5.50 13:30 180.00 73.00

1-Jul 6:01 58.11 10735 60192 5.29 13:32 180.00 72.65

15-Jul 6:10 60.35 10751 66528 4.80 13:34 180.00 71.04

1-Aug 6:25 65.26 10815 76560 4.22 13:34 180.00 67.51

15-Aug 6:38 70.59 9280 66000 3.56 13:32 180.00 63.53

1-Sep 6:55 78.40 10571 68640 4.50 13:28 180.00 57.75

15-Sep 7:08 85.26 8180 56496 3.04 13:23 180.00 52.49

1-Oct 7:24 93.49 9357 73392 3.26 13:17 180.00 46.29

15-Oct 7:38 100.44 11097 79200 4.28 13:13 180.00 40.97

1-Nov 7:57 108.32 10041 89760 3.10 13:11 180.00 35.08

15-Nov 8:14 113.90 9574 108240 2.32 13:12 180.00 31.04

1-Dec 8:31 118.34 9714 108240 2.40 13:17 180.00 27.75

15-Dec 8:44 120.50 10016 111936 2.47 13:23 180.00 26.32

21-Dec 8:47 120.63 9877 111936 2.40 13:26 180.00 26.16

Camp Williams Wind Turbine Flicker Study

Location 40 degrees 26' 23.85" W, 111 degrees 55' 35.90" West

Apparent Sunrise Solar Noon



40.4400 Lat -111.9266 Lng

Nacelle El. 5015.5 ft. Top Blade 5184.5 ft. Base El. 4753 ft.

Day Time Azimuth Mtn Ht. Length Degrees

1-Jan 18:12 240.02 6335 17107 3.86

15-Jan 18:26 242.73 6074 14942 3.41

1-Feb 19:46 248.26 5577 7445 3.02

15-Feb 19:03 254.24 5497 7234 2.48

1-Mar 19:19 260.98 5803 9874 3.59

15-Mar 19:34 268.12 5897 9134 4.47

1-Apr 19:52 276.94 5800 10032 3.52

15-Apr 20:07 283.93 5700 9557 3.09

1-May 20:23 290.94 7735 66000 2.21

15-May 20:37 296.10 7066 66000 1.63

1-Jun 20:52 300.53 7019 64944 1.62

15-Jun 21:00 302.24 7304 65472 1.86

21-Jun 21:01 302.27 7297 70224 1.72

1-Jul 21:02 301.83 7375 70224 1.79

15-Jul 20:57 299.52 7154 66528 1.70

1-Aug 20:43 294.62 7244 66000 1.79

15-Aug 20:25 289.05 6719 34267 2.57

1-Sep 20:00 281.38 8412 72864 2.54

15-Sep 19:37 274.44 5846 10032 3.78

1-Oct 19:10 266.24 10295 77616 3.78

15-Oct 18:48 259.28 6503 23021 3.28

1-Nov 18:25 251.49 6063 15206 3.31

15-Nov 18:10 245.93 6300 18216 3.51

1-Dec 18:02 241.54 6287 18797 3.36

15-Dec 18:02 239.54 6336 17371 3.80

21-Dec 18:04 239.28 6375 18638 3.66

Apparent Sunset

Camp Williams Wind Turbine Flicker Study

Location 40 degrees 26' 23.85" W, 111 degrees 55' 35.90" West
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Appendix B Flicker Calculations 
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40.4400 Lat Nacelle Elev= 5015.5 ft Top Blade= 5184.5 ft

-111.9266 Lng Base Elev= 4753 ft

Day Time Azimuth Degrees Radians Length X Elev.

1-Jan 8:51 300.07 2.17 0.038 5436 4977

15-Jan 8:49 297.45 1.81 0.032 5446 5017

1-Feb 8:37 291.89 2.03 0.035 5239 4991

15-Feb 8:21 285.92 2.51 0.044 4533 4982

1-Mar 8:02 279.30 3.48 0.061 3410 4984

15-Mar 7:40 272.16 2.52 0.044 3429 5026

1-Apr 7:12 263.36 3.75 0.065 2994 4999

15-Apr 6:50 256.46 4.17 0.073 2967 4979

1-May 6:27 249.25 3.91 0.068 3126 4964

15-May 6:12 244.16 4.00 0.070 3792 4921

1-Jun 6:00 239.68 5.24 0.091 2898 4922

15-Jun 5:57 237.87 5.44 0.095 2862 4918

21-Jun 5:58 237.73 5.50 0.096 2860 4918

1-Jul 6:01 238.11 5.29 0.092 2861 4918

15-Jul 6:10 240.35 4.80 0.084 2949 4928

1-Aug 6:25 245.26 4.22 0.074 3685 4918

15-Aug 6:38 250.59 3.56 0.062 3657 4951

1-Sep 6:55 258.40 4.50 0.079 2824 4968

15-Sep 7:08 265.26 3.04 0.053 3115 5009

1-Oct 7:24 273.49 3.26 0.057 3299 5005

15-Oct 7:38 280.44 4.28 0.075 3231 4947

1-Nov 7:57 288.32 3.10 0.054 4286 4944

15-Nov 8:14 293.90 2.32 0.041 5163 4967

1-Dec 8:31 298.34 2.40 0.042 5254 4956

15-Dec 8:44 300.50 2.47 0.043 5375 4955

21-Dec 8:47 300.63 2.40 0.042 5379 4953

Camp Williams Wind Turbine

Location 40 degrees 26' 23.85" W, 111 degrees 55' 35.90" West

Projection at Apparent Sunrise



40.4400 Lat Nacelle Elev= 5015.5 ft Top Blade= 5184.5 ft

-111.9266 Lng Base Elev= 4753 ft

Day Time Azimuth Degrees Radians Length X Elev.

1-Jan 13:31 0.00 26.62 0.46 1004 4678

15-Jan 13:37 0.00 28.52 0.50 955 4668

1-Feb 13:41 0.00 32.57 0.57 864 4628

15-Feb 13:42 0.00 37.00 0.65 773 4594

1-Mar 13:40 0.00 42.10 0.73 673 4574

15-Mar 13:36 0.00 47.55 0.83 504 4625

1-Apr 13:32 0.00 54.22 0.95 342 4717

15-Apr 13:28 0.00 59.43 1.04 272 4718

1-May 13:25 0.00 64.73 1.13 220 4720

15-May 13:24 0.00 68.49 1.20 182 4720

1-Jun 13:26 0.00 71.65 1.25 154 4720

15-Jun 13:28 0.00 72.88 1.27 143 4720

21-Jun 13:30 0.00 73.00 1.27 142 4720

1-Jul 13:32 0.00 72.65 1.27 145 4720

15-Jul 13:34 0.00 71.04 1.24 159 4720

1-Aug 13:34 0.00 67.51 1.18 192 4720

15-Aug 13:32 0.00 63.53 1.11 231 4720

1-Sep 13:28 0.00 57.75 1.01 295 4718

15-Sep 13:23 0.00 52.49 0.92 359 4715

1-Oct 13:17 0.00 46.29 0.81 547 4610

15-Oct 13:13 0.00 40.97 0.72 700 4573

1-Nov 13:11 0.00 35.08 0.61 820 4612

15-Nov 13:12 0.00 31.04 0.54 890 4644

1-Dec 13:17 0.00 27.75 0.48 967 4671

15-Dec 13:23 0.00 26.32 0.46 1014 4678

21-Dec 13:26 0.00 26.16 0.46 1027 4678

Projection at Solar Noon

Camp Williams Wind Turbine

Location 40 degrees 26' 23.85" W, 111 degrees 55' 35.90" West



40.4400 Lat Nacelle Elev= 5015.5 ft Top Blade= 5184.5 ft

-111.9266 Lng Base Elev= 4753 ft

Day Time Azimuth Degrees Radians Length X Elev.

1-Jan 18:12 60.02 3.86 0.07 7159 4699

15-Jan 18:26 62.73 3.41 0.06 7698 4728

1-Feb 19:46 68.26 3.02 0.05 7873 4768

15-Feb 19:03 74.24 2.48 0.04 8512 4818

1-Mar 19:19 80.98 3.59 0.06 7811 4697

15-Mar 19:34 88.12 4.47 0.08 7122 4630

1-Apr 19:52 96.94 3.52 0.06 8636 4646

15-Apr 20:07 103.93 3.09 0.05 9944 4641

1-May 20:23 110.94 2.21 0.04 13690 4655

15-May 20:37 116.10 1.63 0.03 19657 4625

1-Jun 20:52 120.53 1.62 0.03 20909 4596

15-Jun 21:00 122.24 1.86 0.03 19258 4569

21-Jun 21:01 122.27 1.72 0.03 20007 4573

1-Jul 21:02 121.83 1.79 0.03 19743 4576

15-Jul 20:57 119.52 1.70 0.03 20138 4594

1-Aug 20:43 114.62 1.79 0.03 18004 4622

15-Aug 20:25 109.05 2.57 0.04 12001 4650

1-Sep 20:00 101.38 2.54 0.04 10845 4700

15-Sep 19:37 94.44 3.78 0.07 8305 4641

1-Oct 19:10 86.24 3.78 0.07 7848 4670

15-Oct 18:48 79.28 3.28 0.06 7919 4728

1-Nov 18:25 71.49 3.31 0.06 7914 4725

15-Nov 18:10 65.93 3.51 0.06 7579 4720

1-Dec 18:02 61.54 3.36 0.06 7692 4730

15-Dec 18:02 59.54 3.80 0.07 7207 4703

21-Dec 18:04 59.28 3.66 0.06 7319 4713

Projection at Apparent Sunset

Camp Williams Wind Turbine

Location 40 degrees 26' 23.85" W, 111 degrees 55' 35.90" West
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STATEMENT OF UNDERSTANDING  

Following completion of a Final Draft Environment Assessment (EA) for a 1.5 to 2.0 megawatt 
wind turbine for the Utah National Guard (UTNG) at Camp Williams, it was determined that a 
larger wind turbine will be implemented. The larger wind turbine will be a 2.0 to 3.0 MW wind 
turbine sited at the same location as the previously proposed smaller wind turbine. The purpose 
of this addendum is to update the Flicker Study with an analysis of a larger turbine within the 
new study range. 
 
Increasing the size of the Wind Turbine will increase the shadow that the turbine casts 
throughout the day. The tallest model in the study size range has a hub height of 89m and a 
blade length of 62.2m for a combined height of 151.2m (496 ft). For comparison, the total 
combined height for the wind turbine used in original study is 130m. This addendum models the 
shadow and potential resulting flickers that impacts Redwood Road and surrounding homes. 

 

METHODOLOGY 

Shadow flicker generally occurs during low angle sunlight conditions, typically during the sunrise 
and sunset times of the day. Shadow flicker does not occur when shadows are not visible, such 
as on an overcast day or when the when the turbine is not operating. Like noise levels, shadow 
flicker intensity lessens the further the distance is from the wind turbine. Shadow flicker 
distances beyond 1,500m have a very low intensity and are generally considered to be 
imperceptible. Shadow flicker distances between 1,000m and 1,500m (3,280 ft – 4,921 ft) are 
also of low intensity and considered barely noticeable. 
 
Sketch-up Pro was used to model the shadow cast for the wind turbine. A model of the wind 
turbine was built using a hub height of 91m (299 ft) and blade lengths of 62m (205 ft). The 
blades were built as a solid circle so the limits of the shadow on the terrain is easily delineated. 
Sketch up Pro uses terrain data to provide shadows at any time of the day, any day of the year. 
Local sunrise and sunset times where set to Lehi, UT. Note that shadow cast lengths calculated 
in the original study assumed a flat surface and did not take into account the mountainous 
terrains to the east and west.  
 
Two concentric circles were drawn onto the aerial map at 1,000m and 1,500m. These circles 
represent the diminishing flicker intensity zone described above. Shadows were analyzed on the 
21st of each month, with particular attention to the hour after sunrise and the hour before sunset. 
 

FLICKER LOCATIONS 

Shadows from the modelled wind turbine are generally cast in the westerly direction in the 
morning and in the easterly direction in the evening. Mid-day shadows are generally closer to 
the structure and are limited in length. During months near the winter solstice, shadows skew 
northward and during months near the summer solstice shadows skew southward. Given the 
east-west direction of the shadows no residential homes are within the shadow cast and are 
therefore not impacted by the flicker. Two non-residential areas were identified as potentially 
being impacted. 
 
REDWOOD ROAD 
The first area is Redwood Road. Figures 1 through 4 on the following pages show the shadow 
cast across Redwood Road in the morning. The shadow cast is generally perpendicular to the 
road, which results in a narrow shadow that a driver must pass through. For the flicker to have a 
negative safety impact, the driver would have to be looking into the sun while the blade passes 
through the sun. Based on the model, the sun will not be in a positioned in front of the driver, 
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rather, it will be to the right side or left side of the driver. Therefore, impact on drivers travelling 
on Redwood Road will be less than significant. 
 
ASHTON GARDENS 
During parts of May through July, the wind turbine’s shadow passes over Ashton Gardens.  
Ashton Gardens is located 1,000m to 1,500m from the wind turbine, where the flicker intensity is 
barely noticeable. Given the low intensity and that it is a non-residential area, it is reasonable to 
conclude the flicker will not have a negative impact at Ashton Gardens. 
 
MOUNTAIN VIEW CORRIDOR 
The Mountain View Corridor is a planned north-south highway that mostly runs parallel to 
Redwood Road on the west side. Similar to Redwood Road, the shadow cast will generally be 
perpendicular to the road and will have a less than significant impact on the drivers. 
 
Figures 5 through 8 on the following pages show the shadow cast model for selected evening 
times on the 21st of May, June and July. 
 

CONCLUSION  

Shadow cast modeling for the proposed wind turbine shows that residential homes north and to 
the far east of the wind turbine location are outside of its shadow path. With regard to Redwood 
Road, modelling shows the shadow generally crosses Redwood Road and the planned 
Mountain View corridor perpendicular to drivers and will not create a visible flicker in front of 
drivers. Ashton Gardens at Thanksgiving Point will have a shadow cast on it in the evening for 
up to two hours from May to July. The distance to Ashton Gardens is over 1,000m, resulting in a 
low flicker intensity. The proposed wind turbine will have a less than significant flicker impact on 
the surrounding areas.   
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Figures 1 & 2: Redwood Road in March 

Shadow casts are delineated by the red ovals 
 

 
Figure 1: March 21 at 6:40 AM Shadow on Redwood Road 

 

 
Figure 2: March 21 at 8:05 AM Shadow on Redwood Road 
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Figures 3 & 4: Redwood Road in June 

Shadow casts are delineated by the red ovals 
 

 
Figure 3: June 21 at 5:30 AM Shadow on Redwood Road 

 

 
Figure 4: June 21 at 7:05 AM Shadow on Redwood Road 
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Figures 5 & 6: Redwood Road in September 

Shadow casts are delineated by the red ovals 
 

 
Figure 5: September 21 at 6:30 AM Shadow on Redwood Road 

 

 
Figure 6: September 21 at 7:50 AM Shadow on Redwood Road 
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Figures 7 & 8: Redwood Road in December 

Shadow casts are delineated by the red ovals 
 

 
Figure 7: December 21 at 6:15 AM Shadow on Redwood Road 

 

 
Figure 8: December 21 at 6:15 AM Shadow on Redwood Road 
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Figures 9 – 11 Ashton Gardens in May through July 

Shadow casts are delineated by the red ovals 
 

 
Figure 9: May 21 at 6:45 PM Shadow passing over Ashton Gardens 

 

 
Figure 10: June 21 at 7:10 PM Shadow passing over Ashton Gardens 

ASHTON GARDENS 

ASHTON GARDENS 
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Figure 11: July at 7:10 PM Shadow passing over Ashton Gardens 

ASHTON GARDENS 




