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ENVIRONMENTAL ASSESSMENT ORGANIZATION 

This Environmental Assessment (EA) has been prepared by the Utah Army National Guard 
(UTARNG) to evaluate the potential environmental, cultural, and socioeconomic consequences 
of maintaining and improving existing trails, constructing new trails to facilitate military 
training on the Camp Williams Range near Bluffdale City, Utah. This EA will facilitate the 
decision process regarding the Proposed Action and alternatives.  

SECTION 1 PURPOSE OF AND NEED FOR THE PROPOSED ACTION summarizes the 
purpose and need for the Proposed Action, provides relevant background 
information, and describes the scope of the EA. 

SECTION 2 PROPOSED ACTION AND ALTERNATIVES describes the Proposed Action 
and examines alternatives for implementing the Proposed Action. 

SECTION 3 AFFECTED ENVIRONMENT describes the existing environmental and 
socioeconomic setting for each location considered. 

SECTION 4 ENVIRONMENTAL CONSEQUENCES identifies potential environmental and 
socioeconomic effects of implementing the Proposed Action and alternatives, 
and identifies the mitigation measures proposed. 

SECTION 5 COMPARISON OF ALTERNATIVES AND CONCLUSIONS compares and 
contrasts the alternative effects, and summarizes the significance of individual 
and expected cumulative effects for each of the alternatives. 

SECTION 6 REFERENCES provides bibliographical information for cited sources. 

SECTION 7 LIST OF PREPARERS identifies persons who prepared the document and their 
areas of expertise. 

SECTION 8 AGENCIES AND INDIVIDUALS CONSULTED provides a listing of 
individuals and agencies consulted during preparation of the EA. 

APPENDICES A Long-Range Master Plan Phases of Development 
 B Public Advertisement and Press Release for the EA (Final EA only) 
 C Correspondence with Federal, State, and Local Agencies 
 D Correspondence with Tribal Governments  
 E Natural Resources Conservation Service Custom Soil Resource Report 
 F Emission Calculations for Proposed Action 
 G Record of No Applicability 
 H Photo Documentation 
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DOCUMENT DESIGNATION: Final Environmental Assessment 

ABSTRACT: The National Guard Bureau (NGB) and Utah Army National Guard (UTARNG) 
propose to implement the development of maneuver trails, as outlined in the Integrated 
Training Area Management (ITAM) Plan, for military training purposes.  The ITAM Workplan 
details goals and objectives regarding the type and miles of trails to be maintained, improved, 
or developed for training use. The mission of the UTARNG is to provide properly trained and 
equipped units available for prompt mobilization for war, national and domestic emergency, or 
as otherwise needed as required by both federal and state laws. One of the primary goals of the 
UTARNG is to create quality training environments for military units, and the individual 
service members by providing facilities, logistical support, and personnel assistance to ensure 
optimum military training. Camp Williams provides ranges and maneuver training areas 
principally designed to support military units throughout the State and garrisoned on the 
installation.  

This EA evaluates the individual and cumulative effects of the Proposed Action and the No 
Action Alternative with respect to the following resource area: geographic setting and land use, 
air quality, noise, geology, soils, topography, water resources, biological resources, cultural 
resources, socioeconomic environment, infrastructure, and hazardous and toxic 
materials/wastes. 

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

ES.1 Introduction 
This Environmental Assessment (EA) has been prepared by the Utah Army National Guard 
(UTARNG) to evaluate the potential environmental, cultural, and socioeconomic consequences 
of maintaining and improving existing maneuver trails, as well as constructing new maneuver 
trails on the Camp Williams Range near Bluffdale City, Utah.  

Army Regulation 350-19: The Army Sustainable Range Program, seeks to maximize the 
capability, availability, and accessibility of military ranges and training lands to support 
training and mobilization.  The Sustainable Range Program accomplishes this through two core 
programs.  These include the Range and Training Land Program (RTLP), which establishes the 
operations and training functions of land management, and the Integrated Training Area 
Management (ITAM) Program, which provides capabilities to manage and maintain training 
lands. One of the primary goals of the Utah Army National Guard (UTARNG) Sustainable 
Range Program (SRP) is to provide the support facilities necessary to ensure the long-term 
viability, sustainability, and value of the Camp Williams training site. UTARNG proposes to 
enhance its training capabilities in Utah through the improvement of existing maneuver trails 
and construction of new trails to meet doctrinal requirements under AR 350-19, objectives 
outlined in the ITAM Work Plan, and emerging unit specific requirements to meet ever 
changing Mission Essential Task List requirements.  

This EA is intended to evaluate impacts from the Proposed Action of improving existing 
maneuver trails and constructing new trails. Individual projects included in the ITAM 
Workplan (Table ES-2) and evaluated as the Proposed Alternative in this EA would be 
documented by Record of Environmental Consideration (REC) and tiered off the EA once they 
are ready to be implemented. If any portion of the proposed action is not implemented within 
five years, the UTARNG, in cooperation with NGB-I&E, will reevaluate the trail repair or 
construction to determine if additional environmental analysis is warranted. 

ES.2 Purpose and Need 
The Camp Williams Integrated Training Area Management (ITAM) Program was developed to 
facilitate and enhance training opportunities for military unit training.  The Program, in large 
part, focuses on enhancing accessibility and availability of training land in support of the 
training mission.  This includes not only repair of existing training damage, but also re-
contouring and re-configuration of the land and vegetation in order to enhance and facilitate 
training opportunities to meet the current mission needs.    
 
The ITAM Workplan was developed to evaluate the training needs, and set goals and objectives 
in pursuit of providing for those training needs within its area of responsibility.  A key objective 
of the ITAM Program is to facilitate movement within training areas and maneuver corridors.  
This includes both mounted (vehicular) and dismounted (by foot) movement.  In order to 
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facilitate movement, a network of maneuver trails must be in place and maintained to a level 
adequate to support a wide variety of training.  

Maneuver trails are defined as a “network of unpaved trails within a maneuver corridor or 
training area that are used by tactical vehicles and equipment for light or heavy maneuvering” 
(Steve Mechels, DAMO-TRS training briefing).  Trails range from improved gravel surface to 
unimproved two-track trails maintained only to prevent severe erosion.  Maneuver trails are 
maintained at varying levels in order to provide different training scenarios, see Table ES-1.  
Examples of this would be trails designated for convoy type maneuverability, built to maintain 
a minimum speed of 25 mph versus a trail in disrepair with multiple natural obstacles requiring 
soldiers to navigate.  

TABLE ES-1 
Purpose of and Need for the Proposed Project 

Purpose of Proposed Components Need for Proposed Components 

Heavy Maneuver Trails: Trails adequate for use by 
heavy equipment, large military wheeled vehicles, 
and tracked vehicles during adverse weather 
conditions. 

Objectives supporting this goal identify a need of a 
minimum of 10 miles of trail of this type.  Current 
inventory shows 4.22 miles available.  Proposals for 
improvements to existing and construction of new 
heavy maneuver trails will bring the total to 12.5 miles. 

Light Maneuver Trails: Trails adequate for use by 
light maneuver wheeled vehicles (e.g. HEMMT or 
smaller) during adverse weather conditions. 

Objectives supporting this goal identify a need of a 
minimum of 50 miles of trail of this type.  Current 
inventory shows 34.1 miles available. Proposals for 
improvements to existing trails, once completed, will 
bring the inventory to 48.05 miles. 

 UTV Only Maneuver Trails: Trails that are 
intentionally not maintained OR kept in disrepair in 
order to allow for more realistic and more challenging 
training scenarios for units utilizing UTVs 

Objectives supporting this goal identify a need of a 
minimum of 10 miles of trail of this type. Current 
inventory shows 5.75 miles available. Mitigation of the 
target shortfall is being handled in the form of 
maneuver corridors and off-road driving courses in the 
200 series and Fourteen Peaks training areas.   

 

ES.3 Proposed Action and Alternatives 
ES.3.1 Proposed Action 
 
The Proposed Action is to implement specific improvements or new maneuver trail 
construction outlined in the Plan. This plan includes proposed improvements to existing 
maneuver trails to meet objectives and the construction of several new maneuver trails 
proposed for use by a range of light to heavy vehicles as well as dismounted maneuvers. 
Maneuver trails are color coded in this document to designate function; green represents a 
heavy maneuver trail (22 foot running surface designed for tracked vehicles and heavy 
equipment), amber represents light maneuver trails (16 foot running surface designed for 
HEMMT and smaller), and red represents Ultra-light Tactical Vehicle (UTV) trails meant for 
training geared more towards Quick Reaction Force (QRF) tactics, may be improved or 
unimproved with no specified running surface.  The primary function of the UTV trails to 
provide difficult, challenging maneuver options with obstacles for soldiers.  With the addition 
of these new trails, total maneuver trail length on the Camp Williams Range be increased by 
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approximately 6%, from 60 miles to 64 miles, meeting all objectives currently described in the 
ITAM Workplan.  Existing trails that do not meet current objectives would be modified to fall 
within parameters prescribed within the ITAM Workplan.  The ITAM Workplan incorporates 
3.87 miles of new trails located in the South Tickville, 400 Series, Bluffdale, North Beef Hollow, 
and 300 Series training areas (200, 300, 400 and 500 Series Training Areas are named for artillery 
firing points within those training areas).  If the Proposed Action is implemented, and funding 
is sufficient to support the action, the goals outlined in the  ITAM Workplan will be reached by 
FY 2020.  The projects are summarized in Table ES-2.  The target running surface area assumes a 
default running surface width of 16 feet.  The anticipated impact allows for 100 feet on both 
sides of the trail.  Most actions will disturb far less than the approximated 100 feet.  There may 
be some sites that will disturb more area due to cut slope requirements. Environmental analysis 
was conducted for a wider corridor in order to identify any environmentally sensitive sites that 
may be adjacent to the trail. 

TABLE ES-2 
Summary Descriptions of Proposed Projects 
 
 
 

Component 

 
 
 

Component Description 

Area of 
Disturbance 

(approximate) 

 
 
 

Anticipated FY 

Bluffdale Trail* 
Build to Green 

Primary function : Heavy 
Maneuver 

11.24 Acres FY 2020 

Juniper Ridge Trail* 
Build to Amber 

Primary function : Light 
Maneuver 

0.07 Acres   FY 2024 

Kunar Trail* 
Build to Amber 

Primary function : Light 
Maneuver 

2.58 Acres   FY 2025 

200 Series Heavy 
Maneuver Trail 
Amber to Green 

Primary function : Heavy 
Maneuver 

3.8 Acres FY 2023 

Brushhog Red to 
Amber 

Primary function : Light 
Maneuver 

 0.15 Acres FY 2022 

Tickville 
Red to Amber 

Primary function : Light 
Maneuver 

 0.15 Acres FY 2021 

400 Series Heavy 
Maneuver Trail  
Amber to Green 

Primary function : Heavy 
Maneuver 

3.81 Acres FY 2020 

Old Pit 
Red to Amber 

Primary function : Light 
Maneuver 

 1.24 Acres FY2024 

South Beef Hollow Red to 
Amber 

Primary function : Light 
Maneuver 

2.69 Acres FY2024 

Timpanogos Red to 
Amber 

Primary function : Light 
Maneuver 

3.55 Acres FY 2025 

South Tickville Red to 
Amber 

Primary function : Light 
Maneuver 

18.32 Acres FY 2021 
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North Tickville Red to 
Amber 

Primary function : Light 
Maneuver 

6.11 Acres FY 2022 

500 Series Heavy Maneuver 
Trail 
Amber to Green 

Primary function : Heavy 
Maneuver 

3.53 Acres FY 2025 

Fourteen Peaks Amber 
to Green 

Primary function : Heavy 
Maneuver 

1.98 Acres FY 2023 

*Trails in italics are those that are new trails to be constructed and are not currently in place in their proposed form. 
 

• Bluffdale Trail FY20: The Bluffdale maneuver trail needs to be constructed in order to 
comply with surface danger zones associated with the Ammunition Supply Point (ASP).   

This will allow for continued artillery and aviation training in the area.  Construction of 
phase 1 of the trail will enable immediate access to the area identified as a future 
aviation landing zone to replace the loss of West Landing TA.   Access to the same area 
will allow alternate firing areas to be used by artillery to replace some of the area lost in 
the 200 series due to the placement of the new ASP.  Construction of phase 2 of the trail 
will enable a connected maneuver corridor between the 400 series, 300 series, and 500 
series heavy maneuver areas.  It will also allow access to areas suitable for both artillery 
fire and an area that has been identified as ideal by aviation as a landing zone.     
With low to moderate slopes being a premium on Camp Williams, the ability to access 
those areas for training is increasingly important to training.  The Bluffdale trail will 
enable mounted maneuver for both wheeled and tracked vehicles as well as a much 
needed area for Aviation maneuvers.  

 
• Juniper Ridge Trail FY24: The Tickville drainage currently has the Tickville Road and The 

North and South Tickville maneuver trails that run north south in orientation.  There are 
currently three maneuver trails that traverse the training areas and provide egress to the 
main road.  This trail would provide additional access within the training area and 
improve maneuverability when conducting training operations.  This action will 
comprise construction of the trail, raising the trail with gravel, and improving drainage to 
decrease maintenance over time, as well as improve trafficability during the wet season.  
Sections of this trail are already in existence and need only to be maintained.  There is a 
small section of trail in the center that will need to be constructed in order to connect the 
two ends. 
 

• Kunar Trail FY25: The Tickville drainage currently has the Tickville Road and The North 
and South Tickville maneuver trails that run north south in orientation.  There are 
currently three maneuver trails that traverse the training areas and provide egress to the 
main road.  This trail would provide additional access within the training area and 
improve maneuverability when conducting training operations.  This action will 
comprise construction of the trail, raising the trail with gravel, and improving drainage to 
decrease maintenance over time, as well as improve trafficability during the wet season. 
 

• 200 Series Maneuver Trail FY23 Amber to Green: The upper section of the 200 Series Maneuver 
trail is currently amber.  This maintenance action will comprise widening to 22 feet, 
raising the trail with gravel, adding and compacting sub-base, and implementing BMPs 
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to improve drainage which will decrease maintenance over time, as well as improve 
trafficability during the wet season.  The objective is to make the trail more suitable for 
larger tracked vehicles, such as Paladin, to operate within the 200 Series more 
sustainably as well as provide a maneuver corridor connecting the 200 Series with the 
400 Series firing areas. 
 

• Brushhog FY22 Red to Amber: The Brushhog Maneuver trail is currently amber.  This 
maintenance action will comprise raising the trail with gravel and improving drainage to 
decrease maintenance over time. Improvement of this trail increases maneuverability 
within the North Tickville Training Area. 

• Tickville FY21 Red to Amber: Improving this trail provides more reliable maneuver access 
within the North and South Tickville Training Areas.  This maintenance action will 
comprise raising the trail with gravel and improving drainage to decrease maintenance 
over time. 

• 400 Series Maneuver Trail FY20 Amber to Green: Improving this trail would create more 
sustainable heavy-mounted maneuver access to the 400 series.  There are four 
switchbacks of particular concern.  An engineer design has been completed for the two 
switchbacks on the northeast end of the training area.  The two switchbacks on the 
southwest side of the training area are also in need of adjustment in order to make them 
trafficable for the transportation equipment utilized by the 116th Engineers.  The 400 
Series heavy maneuver area is geared towards accommodating tracked vehicles such as 
Paladin maneuvers. 

 
• Old Pit FY24 Red to Amber: The Old Pit Maneuver trail is currently red.  This maintenance 

action will comprise widening the trail to the installation ITAM standard of 16 feet, 
raising the trail with gravel, and improving drainage to decrease maintenance over time, 
as well as improve trafficability during the wet season. 

• South Beef Hollow FY24 Red to Amber: Improving this trail would allow more sustainable 
utilization of the existing trail by light maneuver vehicles.  It will also provide more 
sustainable access to an area ideal for tactical assembly and bivouac.  Current access is 
extremely rutted and becomes increasingly difficult to maintain in wetter years.  
Maintenance will consist of a heavy layer of sub-base with a road base cap and drainage 
BMPs being installed to minimize water on the trail.  

• Timpanogos FY25 Red to Amber: Improving this trail through BMP implementation will 
decrease erosion potential and increase accessibility.  This trail is in need of a gravel 
surface in order to better facilitate use during the wetter months.  
 

• South Tickville FY21 Red to Amber: The South Tickville maneuver trail is slated to be 
widened and surfaced with gravel.  Widening parameters are in line with those set in the 
ITAM Workplan.  An engineered design is currently in process.  This trail is currently 
narrow enough that it doesn’t allow passage of vehicles and in some areas does not 
allow safe passage of dismounted troops by vehicles.  There are several blind corners 
that are of great safety concern as well.  The trail has great value as a training asset 
because of the terrain.  Trail reconfiguration will allow better utilization in the maneuver 
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corridor tying into training being done on the IED Lane.   
Reconfiguration of this trail is expected to require the majority of ITAM resources for 
this fiscal year in order to complete. 
 

• North Tickville FY22 Red to Amber: The North Tickville maneuver trail is slated to be 
widened and surfaced with gravel.  Widening parameters are in line with those set in the 
ITAM Workplan.  An engineered design has been completed.  This trail is currently 
narrow enough that it doesn’t allow passage of vehicles and in some areas does not 
allow safe passage of dismounted troops by a vehicle.  There are several blind corners 
that are a significant safety concern as well.  The trail has great value as a training asset 
because of the terrain.  Trail reconfiguration will allow better utilization in the maneuver 
corridor tying into training being done on the IED Lane.   
Reconfiguration of this trail is expected to require the majority of ITAM resources for 
this fiscal year in order to complete. 

• 500 Series Maneuver Trail FY25 Amber to Green: This trail is the longest maneuver trail among 
those listed in the Proposed Action aside from the North and South Tickville Trails. 
Improvements to this trail are targeted to provide more sustainable access to heavy 
maneuver vehicles.  Specifically, the 500 Series is a heavy maneuver area geared toward 
tracked vehicles, namely artillery. 

 
• Fourteen Peaks FY23 Amber to Green: The Fourteen Peaks Maneuver trail is currently green 

in the dry months.  This maintenance action will comprise raising the trail with gravel 
and improving drainage to decrease maintenance over time, as well as improve 
trafficability during the wet season.  In its current condition, ruts are formed every time 
it is used in the wet season.  This trail will also be widened to 22 feet to better 
accommodate artillery maneuvers in and around the 200 Series firing area and provide a 
portion of the maneuver corridor connecting the 400 Series firing area with the 200 Series 
firing area. 
 

• Trail Widening: Trail widening applies to all trails listed in Table 2-1 that have less than a 
16 foot running surface.  It has been determined that a 16 foot running surface is 
adequate for a wide variety of military vehicles and allows some measure of safety for 
soldiers familiarizing themselves with new equipment.  For those trails within a heavy 
maneuver area where the focus is to better enable tracked vehicles and transportation 
resources, the target width is 22 feet.   
 
Many trails are currently inadequate for use by many military vehicles due to their being 
too narrow or are safety risks due to the presence of blind curves.  Operating on many of 
the trails under current conditions would risk damage to vehicles, off-trail erosion, and 
possible stranded vehicles.  The project consists of vegetation removal, cut and fill, trail 
surfacing, and placement of erosion control devices and BMPs.  Encroaching vegetation 
includes Gambel Oak, Juniper, and Sagebrush.  
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ES.3.2 Alternatives Considered  
The Proposed Action developed herein is derived from the MTA-L Camp Williams Integrated 
Training Area Management Workplan for FY2020, (Submitted December 15, 2019) and includes 
modifications based on updated requirement analysis.  One of the objectives in the ITAM 
Workplan is to maintain at least 10 miles of existing maneuver trails in a green missionscape 
rating (i.e. in optimal condition for training with an emphasis given to soil stability) at any 
given time.  Additionally, it was found that more training is being scheduled for wetter months 
of the season to avoid fire danger.  This means that, in order to meet the objective of 
maintaining a functional trail system, trails must be able to accommodate vehicles during 
wetter weather without incurring significant damage.  New trails were also identified that 
would allow for at least 10 miles of green-rated trails, in areas that would be most beneficial to 
heavy maneuver.  If the Proposed Action is accepted, all goals in the ITAM Workplan could be 
reached by FY 2025 (UTARNG 2019a).   

Specific goals found in the ITAM Workplan that the Proposed Action seeks to address are as 
follows:  

• Support Heavy Maneuver Primarily by the 65th FIB and 204th MEB: Most of this training consists 
of equipment familiarization, convoying, and multiple fire missions.  There are several 
intense training missions of this kind per year in eight primary training areas.  Current 
heavy maneuver training areas range from green to amber (meaning that some heavy 
training areas require rehabilitation after training).  Only three of the eight  heavy 
training areas have year-round access due to partially-improved surfaces.  Non-
enhanced trails in these areas are subject to severe rutting and other problems associated 
with erosion.  Trail enhancement in these areas would allow for year-round training 
without the need for rehabilitation.  This would also allow more flexibility in training 
schedules during the summer months when fire danger is a serious concern.   Currently, 
of the 19 miles of heavy maneuver trails on camp, only 8.67 miles are in green condition, 
short of the 10 mile-standard set by the ITAM Workplan.   

• Support Light Mounted Maneuvers Primarily for the 65th Fires Brigade and 204th MEB: Erosion and 
encroaching vegetation are listed as the primary concerns for light maneuvers on camp.  
Trail widening and erosion control are therefore critical aspects of the Proposed Action.  
Current light maneuver trails on camp range from green to amber.  Successive 
deployments, however, have resulted in more intense land use on these types of trails.  
Mitigation efforts thus far have largely focused on coordination with units to allow areas 
to recover through scheduling changes.  Thirty five training areas on camp are classified 
as light maneuver only and six of these have improved surfaces on maneuver trails with 
the intent of providing year-round access in the future.  Current winter access to many 
light maneuver trails is restricted by lack of improved trails.   Such trails are composed 
mostly of native clay, which, when saturated with snow or rain, ruts easily and becomes 
too slippery to navigate safely.  Due to summer fire danger, more training is being 
scheduled for the winter months.  The objective outlined in the ITAM Workplan is to 
have 50 miles of maneuver trail suitable for use in light maneuver.    

• Support Dismounted Maneuvers Primarily for the 65th Fires Brigade and 204th MEB and Regional 
Training Institute: Maneuver trail conditions are important to dismounted maneuvers 
because land navigation, patrol, and reconnaissance areas are reached by maneuver 
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trail.  Due to wildfires and trailing, two new land navigation courses will be chosen and 
access to these sites by vehicle will remain an important consideration.  This same 
consideration applies to the objective of providing 10 landing sites on camp (in support 
of the goal: Support Aviation). Additionally, the ITAM Workplan requires that at least 20 
miles of maneuver trail with vegetation suitable for dismounted patrols exist at a 
missionscape rating of red or above.  Patrols on trails need to be able to step off the trail 
to allow vehicles to pass safely.  In the case of many existing light maneuver trails, this 
will require widening of the trail.   

ES.3.3 No Action Alternative 
The No Action Alternative is that no construction would be performed and units would be 
constrained under current conditions with the current limits on training missions on the Camp 
Williams Range. Current limitations to training range from insufficient width to traverse trails 
safely to blind curves to substrate insufficient to handle vehicles in inclement weather.    

ES.4 Environmental Consequences 
Table ES-3 summarizes the consequences of the Proposed Action and the No Action 
Alternative, both of which are discussed in subsequent subsections. 
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TABLE ES-3 
Comparison of Impacts of Considered Alternatives  

Resource Area Proposed Action No Action Alternative 

Land Use Conversion of approximately 59.2 acres of currently 
undeveloped land. Short-term, less-than-significant 
adverse impacts on land use associated with construction 
activities. Long-term operational impacts would be reduced 
through best management practices (BMPs). 

No impacts  

Air Quality Short-term, less-than-significant adverse impacts 
associated with fugitive dust during construction activities. 
Impacts would be reduced through BMPs. Long-term, 
less-than-significant adverse impacts associated with the 
creation of permanent sources of air emissions.  

No impacts  

Noise  Construction-related noise could produce short-term, 
less-than-significant adverse impacts. BMPs would reduce 
impacts by limiting noise to daylight hours.  

No impacts  

Geology, Topography, 
and Soils 

Disturbance of approximately 59.2 acres of existing soils 
for clearing and/or grading. Short-term, less-than-
significant adverse impacts associated with potential 
erosion and sedimentation.  Impacts would be reduced 
through BMPs such as placement of erosion control 
devices and re-seeding.  

Long-term, less-than-
significant adverse 
impacts associated with 
potential erosion and 
sedimentation on existing 
unimproved trails. 

Water Resources Construction activities and new operations could contribute 
to short- and long-term, less-than-significant adverse 
impacts to nearby water and floodplains. The use of BMPs 
would mitigate impacts on the nearby waterways, as well 
as groundwater, to result in short -term, 
less-than-significant adverse impacts during and following 
construction.  The proposed action would serve to 
decrease impacts to water resources through implementing 
BMP’s not currently in place. 

Long-term, less-than-
significant adverse 
impacts to nearby water 
due to erosion runoff on 
existing unimproved 
trails. 

Biological Resources  Approximately 59.2 acres of vegetation could receive long-
term, less-than-significant adverse impacts with the 
implementation of the Proposed Action. Short- and 
long-term, less-than-significant adverse impacts on wildlife 
species would be expected during construction activities 
with most species returning after development. If raptor 
nests are active then spatial buffers will be adhered to. 
Construction activities could also reduce numbers of less-
mobile species through collision or demolition of habitat.  

No impacts  

Cultural Resources  Any impacts to cultural resources that cannot be avoided 
will be mitigated under the direction of the UTARNG 
Cultural Resource Manager and the State Historical and 
Preservation Officer.  

No impacts  

Socioeconomics All trail improvements and new trail construction will be 
performed by ITAM employees who live in communities 
adjacent to Camp Williams. Their salaries are spent 
primarily in these communities and support the local 
economy. Some equipment rental from businesses in Salt 
Lake County will take place for aggregate processing and 
trail construction. This will have a less-than-significant short 
term positive affect to the local economy.  

No impacts  
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TABLE ES-3 
Comparison of Impacts of Considered Alternatives  

Resource Area Proposed Action No Action Alternative 

Environmental Justice Persons and organization known or thought to have a 
potential interest, including minority, low-income, 
disadvantaged and Native American groups, were 
identified, informed and given the opportunity to participate 
in the decision making process. All affected Native 
American Tribes were advised through the three fold 
method for consultation and have been given adequate 
opportunity to participate in the process.   

No impacts  

Infrastructure Large sections of trail would be unavailable for use by 
soldiers during construction activities.  

 No impacts  

Hazardous and Toxic 
Materials/Wastes 

Use of heavy equipment in aggregate mining/processing 
and trail improvement/construction use petroleum, 
lubricants and oil as well as hydraulic fluid. There is a 
potential for releases for these materials to the 
environment which could trigger localized contamination nd 
immediate response for cleanup. Based on this potential 
there may be a short-term less-than-significant impact for 
localized releases of these regulated materials to the 
environment.  

No impacts  

 

ES.4.1 Consequences of the Proposed Action 
 Less-than-significant adverse impacts would be associated with land use, air quality, noise, 
geology, topography, and soils, water resources, biological resources, cultural resources, and 
infrastructure. These impacts, however, would be mitigated through the use of appropriate 
BMPs and specific mitigation measures. 

The Proposed Action involves the construction of new trails and maintaining and improving 
existing trails. Positive short-term impact on the local economy from construction-related jobs 
can be expected over the project implementation timeframe.  

ES.4.2 Consequences of the No Action Alternative 
Under the No Action Alternative, conditions and facilities would remain as they are at Camp 
Williams. No impacts would occur on any resource areas. There would be no positive impact on 
the local economy. 

ES.5 Conclusions 
This EA describes the comprehensive evaluation of the existing conditions and environmental 
consequences of implementing the Proposed Action and the No Action Alternative, as required 
by the National Environmental Policy Act of 1969 (NEPA).  

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

1.1 Introduction 
This Environmental Assessment (EA) has been prepared by the Utah Army National Guard 
(UTARNG) to evaluate the potential environmental, cultural, and socioeconomic consequences 
of maintaining and improving existing maneuver trails, as well as constructing new maneuver 
trails on the Camp Williams Range  near Bluffdale City, Utah (maneuver trails are primarily 
used by wheeled and tracked tactical vehicles, but can be also be utilized by dismounted 
troops).  This EA has been prepared in accordance with the National Environmental Policy Act 
of 1969 (NEPA), Section 102(2)(C); the President’s Council on Environmental Quality’s (CEQ) 
Regulations for Implementing the Procedural Provisions of NEPA, 40 Code of Federal Regulations 
(CFR) Parts 1500 through 1508; and Environmental Analysis of Army Actions, 32 CFR Part 651.  

UTARNG proposes to enhance its training capabilities in Utah through the improvement of 
existing maneuver trails and construction of new trails to meet doctrinal requirements under 
AR 350-19.  Section 1.0 of this EA provides background on UTARNG and Camp Williams and 
discusses the purpose and need for the proposed projects. Section 2.0 provides the description 
of Proposed Action and alternatives and examines proposed projects and viable alternatives to 
these projects as part of NEPA, as amended (42 United States Code [USC] 4321-4347). 
Section 3.0 describes the current environmental conditions of the areas that would be affected if 
the Proposed Action is implemented. Section 4.0 identifies the direct, indirect, and cumulative 
effects of the Proposed Action and alternatives of each of the resource areas previously 
described in Section 3.0. Section 5.0 compares and contrasts the environmental effects of the 
alternatives. Lastly, Sections 6.0, 7.0, and 8.0 provide the references, list of preparers, and 
agencies and individuals consulted. 

This This EA is intended to evaluate impacts from the Proposed Action of improving existing 
maneuver trails and constructing new trails. Individual projects included in the ITAM 
Workplan (Table 2-1) and evaluated as the Proposed Alternative in this EA would be 
documented by Record of Environmental Consideration (REC) and tiered off the EA once they 
are ready to be implemented. If any portion of the propose action is not implemented within 
five years the UTARNG, in cooperation with NGB-I&E, will re-evaluate the trail repair or 
construction to determine if additional environmental analysis is warranted. 

1.1.1 Background 
The mission of UTARNG is to provide properly trained and equipped units available for 
prompt mobilization for war, national and domestic emergency, or as otherwise needed as 
required by both federal and state laws. The Utah National Guard comprises both Army and 
Air National Guard components, which support federal and state constitutional authority with 
an organized military force of citizen soldiers. The primary training locations of the 
Utah National Guard include Camp W. G. Williams and the Dugway Proving Grounds. 
UTARNG organizes, trains, and equips units for the conduct of State operations in support of 
the governor of Utah and, if federalized, is prepared to mobilize, deploy, fight, and win on the 
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modern battlefield in support of wartime operations. UTARNG has nine Major Subordinate 
Commands within the state organization, which include the following: 

•  97th Troop Command 
•  19th Special Forces Group (SFG) (Airborne) 
•  97th Aviation Troop Command (AVTC) 
•  204 Maneuver Enhanced Brigade (MEB) 
•  300th Military Intelligence (MI) Brigade 
•  65th Fires Brigade (Field Artillery) 
•  640th Regiment, Regional Training Institute (RTI) 
•  Joint Forces Headquarters 
 
The largest National Guard training center in Utah is the Camp W.G. Williams. It is located at 
the south end of the Salt Lake Valley, lying partially in southern Salt Lake County and in 
northern Utah County. Encompassing over 25,000 acres, Camp Williams serves not only as a 
major training site for Utah National Guard units, but also provides training and logistical 
support to the Utah Air National Guard, United States (U.S.) Army and Army Reserve, U.S. 
Marine Corps and Marine Corps Reserve, U.S. Air Force and Air Force Reserve, Reserve 
Officers’ Training Corps, U.S. Navy and Navy Reserve, and other Department of Defense (DoD) 
organizations and federal (FBI, DEA, ATF) and local law enforcement agencies In addition to 
weapons ranges, battle courses, and many outdoor training facilities, Camp Williams also has 
maintenance facilities, troop support capabilities, and extensive classroom facilities. Camp 
Williams is home to The Utah Training Center, a Marine Corps Reserve unit and UTARNG’s 
640th Regimental Regional Training Institute, which trains National Guard soldiers from all 
western states, including Hawaii, and Guam. The Headquarters of the Utah National Guard is 
at the Draper Headquarters Complex located next to Interstate-15 in the southern end of the Salt 
Lake Valley. This extensive facility is also home to several major commands and separate units. 

A proposed  maintenance and improvement of trails at Camp Williams was identified in the 
Camp Williams Range Complex Master Plan (RCMP, 2019b).  The ITAM Workplan is a 
component of the RCMP.  The requirements for each type of trail are outlined in the MTA-L 
Camp Williams Integrated Training Area Management (ITAM) Workplan.  While the ITAM 
Workplan details goals and objectives regarding management and maintenance of training 
lands at Camp Williams, it also outlines types the types and amounts of trails identified for use 
in the different types of training listed in the missionscape models developed for Camp 
Williams by the ITAM Program.  Missionscape models were developed in consultation with 
trainers and commanders, as well as ITAM staff from NGB, DA, and other installations.  
Missionscape models are a set of parameters detailing ideal conditions for various types of 
training.  Models developed for Camp Williams focus on the following types of training: heavy 
mounted maneuver, light mounted maneuver, dismounted training, aviation training, and UTV 
training.  The ITAM Workplan outlines the general objectives for future construction and 
improvements of maneuver trails on Camp Williams.  It also relates these plans to goals and 
objectives set forth in the ITAM Workplan.  Specific requirements for heavy mounted and  light 
mounted  maneuver trails were developed using the ITAM Workplan for fiscal years 2020 to 
2025.  

 The proposed improvements in the Workplan would benefit the following units: 
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• Joint Forces Headquarters (JFHQ) 
• Camp Williams Training Site 
• 19th SFG 
• 204th MEB 
• 65th Fires Brigade 
• 300th MI Brigade 
• 640th RTI  
• 97th AVTC 
• Utah Counter Drug Mission 
• Unit Training and Equipment Sites for UTARNG 
• Marine Corps and Reserve Components 

1.1.2 Location of the Maneuver Trail Project Areas 
The sites for the proposed action are located across Camp Williams, west of State Route (SR) 68, 
also referred to as Redwood Road.  The affected areas fall within both Salt Lake County and 
Utah County, Utah.  The affected area is bordered by Herriman to the north and Saratoga 
Springs and Eagle Mountain on the south.  The proposed action areas consist of maintaining 
and improving approximately 60.15 miles of existing maneuver trails, and constructing 
approximately 3.87 miles of new maneuver trails. (see Figure 1-1, Maneuver Trails Project 
Boundary).  

The majority of trails are located between the Tickville Drainage to the West and SR 68 on the 
East.  Maneuver trails are located on various types of terrain, soils, and vegetation.   

1.2 Purpose and Need 
One of the primary goals of UTARNG is to create quality training environments for military 
units, the individual service member, and other organizations by providing facilities, logistical 
support, and personnel assistance to ensure optimum military and organizational training.  
Camp Williams provides ranges and maneuver training areas, in accordance with AR 350-19, 
principally designed to support institutional training organizations throughout the State and 
garrisoned on the installation. In addition, Camp Williams is also tasked with supporting pre-
mobilization of reserve component units and personnel.   

Camp Williams conducts pre-mobilization training for all Utah National Guard units. Some of 
the pre-mobilization tasks include weapons marksmanship, IED training, warrior tasks and 
drills, and land navigation. Navy and Air Force units also utilize Camp Williams for a variety of 
training including:  
 

• Survival, Evasion, Resistance, Escape (SERE) training. 
• Unconventional Warfare training  
• Land Navigation training  
• High Altitude/Mountain training  

 
In addition to the joint armed services that train on a regular basis, Camp Williams is the 
primary training facility for numerous federal, state, and local law enforcement agencies. The 
FBI conducts three (3) pre-mobilization courses at Camp Williams, as well as post-blast 
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investigation courses.   State and local law enforcement agencies conduct marksmanship 
qualification and close quarter combat training on Camp William’s training areas and ranges.  
 
The ITAM Program was developed to facilitate and enhance training opportunities for military 
units training.  The Program, in large part, focuses on enhancing accessibility and availability of 
training land in support of the training mission.  This includes not only repair of existing 
training damage, but also re-contouring and re-configuration of the land and vegetation in 
order to enhance and facilitate training opportunities to meet the current mission needs.    
The ITAM Workplan was developed to evaluate the training needs, and set goals and objectives 
in pursuit of providing for those training needs within its lane of responsibility.  A key objective 
of the ITAM Program is to facilitate movement within training areas and maneuver corridors.  
This includes both mounted and dismounted movement.  In order to facilitate movement, a 
network of maneuver trails must be in place and maintained to a level adequate to support a 
wide variety of training.  

 

Maneuver trails are defined as a “network of unpaved trails within a maneuver corridor or 
training area that are used by tactical vehicles and equipment for light or heavy maneuvering” 
(Steve Mechels, DAMO-TRS training briefing).  The term ‘paved’ is applied to roads that have 
used gravel or rock in conjunction with some other additive (bituent) used bind materials (e.g. 
tar).  Further definition differentiating roads and maneuver trails given by UTNG-CFMO states 
that roads are those transportation avenues that have the primary purpose of accessing a real 
property structure.  Maneuver trails are not paved.  Trails range from improved gravel surface to 
unimproved two-track trails maintained only to prevent severe erosion.  Maneuver trails are 
maintained at varying levels in order to provide different training scenarios.  Examples of this 
would be trails  designated for convoy type maneuverability, built to maintain a minimum 
speed of 25 mph versus a trail in disrepair with multiple natural obstacles requiring soldiers to 
navigate (e.g. Special Forces Utility Task Vehicle training). 

TABLE 1-1 
Purpose of and Need for the Proposed Project 

No. Purpose of Proposed Components Need for Proposed Components 

1A Heavy Maneuver Trails: Trails adequate for use by 
heavy equipment, large military wheeled vehicles, 
and tracked vehicles during adverse weather 
conditions. 

Objectives supporting this goal identify a need of a 
minimum of 10 miles of trail of this type.  Current 
inventory shows 4.22 miles available.  Proposals 
for improvements to existing and construction of 
new heavy maneuver trails will bring the total to 
12.5 miles. 

1B Light Maneuver Trails: Trails adequate for use by 
light maneuver vehicles (e.g. HEMMT or smaller) 
during adverse weather conditions. 

Objectives supporting this goal identify a need of a 
minimum of 50 miles of trail of this type.  Current 
inventory shows 34.1 miles available.  Proposals 
for improvements to existing trails, once completed, 
will bring the inventory to 48.05 miles. 

1C  UTV Only Maneuver Trails: Trails that are 
intentionally not maintained OR kept in disrepair in 
order to allow for more realistic and more 
challenging training scenarios for units utilizing 
UTVs 

Objectives supporting this goal identify a need of a 
minimum of 10 miles of trail of this type. Current 
inventory shows 5.75 miles available.  Mitigation of 
the target shortfall is being handled in the form of 
maneuver corridors and off-road driving courses in 
the 200 series and Fourteen Peaks training areas.  
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The goals and objectives set within the ITAM Workplan are designed to support various types 
of training.  The training categories addressed are Heavy Mounted maneuver (Goal 1), Light 
Mounted maneuver (Goal 2), Dismounted maneuver (Goal 3), and Aviation (Goal 4).  Objectives 
have been set in support of each of the goals.  Activities (or individual projects) have been 
submitted to ITAM Program Management Team at National Guard Bureau (NGB) in support of 
each objective..  The management team at DA gives final approval for activities to be executed.  
The purpose of implementing the Proposed Action, is to work toward meeting those goals and 
objectives set forth in the ITAM Workplan in support of soldier training on Camp Williams 
Range. 

Specific goals found in the ITAM Workplan that the Proposed Action seeks to address are as 
follows:  

• Support Heavy Maneuver Primarily by the 65th FIB and 204th MEB: Most of this training consists 
of equipment familiarization, convoying, and multiple fire missions.  There are several 
intense training missions of this kind per year in eight primary training areas.  Current 
heavy maneuver training areas range from green to amber (meaning that some heavy 
training areas require rehabilitation after training).  Only three of the eight  heavy 
training areas have year-round access due to partially-improved surfaces.  Non-
enhanced trails in these areas are subject to severe rutting and other problems associated 
with erosion.  Trail enhancement in these areas would allow for year-round training 
without the need for rehabilitation.  This would also allow more flexibility in training 
schedules during the summer months when fire danger is a serious concern.   Currently, 
of the 19 miles of heavy maneuver trails on camp, only 8.67 miles are in green condition, 
short of the 10 mile-standard set by the ITAM Workplan.   

• Support Light Mounted Maneuvers Primarily for the 65th Fires Brigade and 204th MEB: Erosion and 
encroaching vegetation are listed as the primary concerns for light maneuvers on camp.  
Trail widening and erosion control are therefore critical aspects of the Proposed Action.  
Current light maneuver trails on camp range from green to amber.  Successive 
deployments, however, have resulted in more intense land use on these types of trails.  
Mitigation efforts thus far have largely focused on coordination with units to allow areas 
to recover through scheduling changes.  Thirty five training areas on camp are classified 
as light maneuver only and six of these have improved surfaces on maneuver trails with 
the intent of providing year-round access in the future.  Current winter access to many 
light maneuver trails is restricted by lack of improved trails.   Such trails are composed 
mostly of native clay, which, when saturated with snow or rain, ruts easily and becomes 
too slippery to navigate safely.  Due to summer fire danger, more training is being 
scheduled for the winter months.  The objective outlined in the ITAM Workplan is to 
have 50 miles of maneuver trail suitable for use in light maneuver.    

• Support Dismounted Maneuvers Primarily for the 65th Fires Brigade and 204th MEB and Regional 
Training Institute: Maneuver trail conditions are important to dismounted maneuvers 
because land navigation, patrol, and reconnaissance areas are reached by maneuver 
trail.  Due to wildfires and trailing, two new land navigation courses will be chosen and 
access to these sites by vehicle will remain an important consideration.  This same 
consideration applies to the objective of providing 10 landing sites on camp (in support 
of the goal: Support Aviation). Additionally, the ITAM Workplan requires that at least 20 
miles of maneuver trail with vegetation suitable for dismounted patrols exist at a 
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missionscape rating of red or above.  Patrols on trails need to be able to step off the trail 
to allow vehicles to pass safely.  In the case of many existing light maneuver trails, this 
will require widening of the trail.   

    

1.3 Scope of Analysis 
The purpose of this EA is to describe current environmental resources at and adjacent to the 
Proposed Action site and to inform decision makers and the public of the potential 
environmental consequences of construction and operation, as well as to present the rationale 
used for identifying and evaluating impacts. Design measures to reduce the potential for 
impacts are identified and described where warranted.  

 

Resource areas that will be evaluated in this EA include the following: 

• Land use 

• Air Quality 

• Noise 

• Geology, Topography and Soils 

• Water Resources 

• Biological Resources 

• Cultural Resources 

• Socioeconomics 

• Environmental Justice 

• Infrastructure 

• Hazardous and Toxic Materials/Wastes (HTMW) 

This EA  includes a thorough evaluation of direct, indirect, and cumulative impacts, both 
temporary and permanent, that could occur as a result of implementing the alternatives. 
Two alternatives were analyzed: 

• Preferred alternative 

• No action alternative 

1.4 Decision-making 
Long-range planning at military installations is an evolving process. This EA documents such 
analysis and serves as input to the refinement of the long-range plans for maneuver trail 
maintenance, improvement, and development.  While this EA evaluates all potential maneuver 
trail projects foreseen on the Camp Williams Range, the NGB, while working with UTARNG, 
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will ultimately decide which actions are funded and constructed and which are eliminated. 
However, the analysis in this EA of the potential environmental, cultural, and socioeconomic 
impacts associated with each of the Proposed Actions will weigh considerably on this 
decision-making process as required under NEPA and 32 CFR Part 651, Environmental Analysis 
of Army Actions. 

Per amendments to 10 U.S.C. §10501, described in Department of Defense Directive (DoDD) 
5105.77, the NGB is a joint activity of the DoD (30 October 2015).  NGB serves as a channel of 
communication and funding between the U.S. Army and state ARNG organizations in the 54 
U.S. states, territories, and the District of Columbia.  The ARNG is a Directorate within NGB.  
The ARNG’s Installation and Environment Directorate (ARNG I&E) is the division within 
ARNG that is responsible for environmental matters, including compliance with NEPA.  As 
ARNG is the Federal decision-maker concerning this Proposed Action, this is a Federal 
Proposed Action.  The Federal decision-making on the part of the ARNG includes selecting an 
alternative to implement, and identifying the actions that the Government will commit to 
undertake to minimize environmental effects, as required under NEPA, CEQ Regulations, and 
32 C.F.R. Part 651. 

1.5 Public and Agency Involvement 
1.5.1 Public Participation 
In accordance with NEPA, this EA was released to the public in final form for review. The final 
EA and draft Finding of No Significant Impact were available for public review for 30 days at 
https://ut.ng.mil/Resources/Environmental-Resources-Management/, beginning 21 June 2020 
and ending 20 July 2020. The review period for the document was advertised in the Salt Lake 
Tribune and Deseret News newspapers on 21 June 2020.  A copy of the public advertisement for 
this EA, as well as a press release prepared by UTARNG, are included in Appendix B. 

1.5.2 Interagency Consultation and Coordination 
UTARNG consulted with appropriate federal, state, and, local agencies to seek input on the 
Proposed Action. The information collected from the coordination process was used to evaluate 
potential impacts and will be incorporated into this EA. Copies of correspondence to and from 
UTARNG are included in Appendix C.  

As part of this process, UTARNG requested input from federally recognized Native American 
tribes as required under the Department of Defense (DoD) Annotated Policy Document 
(27 October 1999 Memorandum) for the DoD American Indian and Alaska Native Policy. 
Correspondence with tribal governments, including certified letters sent from UTARNG to 
Native American tribes of Utah, is included in Appendix D.  

External scoping letters were sent to stakeholders, to include federally recognized Native 
American Tribes of Utah in 2015 (when the project was initially proposed) and 2019. No issues 
of interest were raised by any of the stakeholders or tribes. Copies of the scoping letters sent to 
federal, state and local agencies are included in Appendix C. Copies of scoping letters and 
correspondence with Native American Tribes are included in Appendix D. 

https://ut.ng.mil/Resources/Environmental-Resources-Management/
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1.5.3 Related NEPA, Environmental, and Other Documents and Processes 
The property affected by the Proposed Action includes former privately held lands, acquired 
either in 1942 by a federal declaration of taking or in 1988 by warranty deed, and lands 
permitted to the State of Utah starting in 1942. These lands have all been under control of the 
State Armory Board of the State of Utah since their acquisition dates. 

Maneuver trail design and maintenance theory is briefly described in the Integrated Natural 
Resource Management Plan (UTARNG, INRMP, 2009).  The subject is treated in more depth in 
the UTARNG Integrated Training Area Management (ITAM) Workplan for FY2020, (Submitted 
December 15, 2018). 

.   

1.6 Regulatory Framework 
A decision on whether or not to proceed with the Proposed Action will be based on numerous 
factors, such as mission requirements, schedule, availability of funding, and environmental 
considerations. In addressing environmental considerations, UTARNG is guided by several 
relevant statutes, their implementing regulations, and executive orders that establish standards 
and provide guidance on environmental and natural resource management and planning 
procedures. These include, but are not necessarily limited to, the following: 

Federal Statutes: 

• Archeological and Historical Data Preservation Act of 1974 (16 USC 469) 

• Archeological Resources Protection Act of 1979 (16 USC 470) 

• American Indian Religious Freedom Act of 1978 (42 USC 1996, as amended) 

• Antiquities Act of 1906 (16 USC 431–433) 

• Bald and Golden Eagle Protection Act of 1940 (16 USC 668-668c) 

• Clean Air Act (CAA) (42 USC 7401 et seq., as amended)  

• CAA General Conformity Rule (40 CFR Parts 6, 51, and 93) 

• Clean Water Act of 1977 and the Water Quality Act of 1987 (33 USC 1251 et seq., as 
amended)  

• Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(as amended by the Superfund Amendments and Reauthorization Act of 1986 [42 USC 
9601 et seq.])  

• Curation of Federally Owned and Administered Archaeological Collections (36 CFR 79)  

• Endangered Species Act (ESA) of 1973, as amended by The National Defense 
Authorization Act of 2004 (Public Law 93-205; 16 USC 1531 et seq.) 

• Energy Policy Act of 2005 (42 USC 15801) 

• Farmland Protection Act of 1981 (7 USC 4201 et seq., as amended) 
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• Fish and Wildlife Coordination Act (16 USC 661, et seq.) 

• Mandatory Reporting of Greenhouse Gases (40 CFR Part 98) 

• Magnuson-Stevens Fishery Conservation and Management Act of 1976 (16 USC 1801-
1884) 

• Migratory Bird Treaty Act (16 USC 701, et seq.) 

• National Energy Conservation Policy Act (42 USC 8251) 

• NEPA (42 USC 4321-4370) 

• National Historic Preservation Act of 1966 (16 USC 470 et seq., as amended) 

• Native American Graves Protection and Repatriation Act of 1990 (25 USC 3001 et seq., 
as amended)  

• Noise Control Act of 1972 (42 USC 4901-4918) 

• Memorandum for Heads of Executive Departments and Agencies on 
Government-to-Government Relations with Native American Tribal Governments 

• Resource Conservation and Recovery Act of 1976 (42 USC 6901) 

• Soil Conservation and Domestic Allotment Act of 1936 (Public Law 74-46; 16 USC 590) 

• Toxic Substances Control Act (15 USC 2601 et seq., as amended) 

Regulations: 
• Army Regulation (AR) 200-1, Environmental Protection and Enhancement 

• AR 385-10, The Army Safety Program 

• AR 525-13, Antiterrorism 

• CEQ Regulations for Implementing the Procedural Provisions of NEPA (Title 40 CFR, 
Parts 1500-1508 [40 CFR 1500-1508]) 

• DoD Instruction 4710.02 

• Environmental Analysis of Army Actions (32 CFR 651)  

• National Register of Historic Places (NRHP; 36 CFR 60.4) 

• Protection of Historic Properties (36 CFR Part 800) 

• AR 190-13, The Army Physical Security Program 

Executive Orders: 

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

• EO 11988, Floodplain Management  
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• EO 11990, Protection of Wetlands  

• EO 12088, Federal Compliance with Pollution Control Standards 

• EO 12372, Intergovernmental Review of Federal Programs 

• EO 12580, Superfund Implementation 

• EO 12898, Federal Actions to Address Environmental Justice in Minority Populations 
and Low-Income Populations 

• EO 12902, Energy Efficiency and Water Conservation at Federal Facilities 

• EO 13007, Protection of Indian Sacred Sites 

• EO 13045, Protection of Children from Environmental Health Risks and Safety Risk 

• EO 13101, Greening the Government Through Waste Prevention, Recycling, and Federal 
Acquisition 

• EO 13123, Greening the Government Through Efficient Energy Management 

• EO 13149, Greening the Government Through Federal Fleet and Transportation 
Efficiency 

• EO 13175, Consultation and Coordination with Indian Tribal Governments 

• EO 13186, Responsibilities of Federal Agencies to Protect Migratory Birds 

• EO 13327, Federal Real Property Asset Management (amended by EO 13423) 

• EO 13423, Strengthening Federal Environmental, Energy, and Transportation 
Management 
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FIGURE 1-1 
Maneuver Trails Project Boundary 
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2.0 Proposed Action and Alternatives 

2.1 Introduction 
The scope of this EA includes descriptions of two possible alternatives, summarized as follows: 

• Alternative 1: Proposed Action Alternative – Implement the Proposed Action site as 
identified in Table 2-1. 

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

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

2.2 Proposed Action 
This EA is intended to evaluate impacts from the Proposed Action of improving existing 
maneuver trails and constructing new trails. Individual projects included in the ITAM 
Workplan (Table 2-1) and evaluated as the Proposed Alternative in this EA would be 
documented by Record of Environmental Consideration (REC) and tiered off the EA once they 
are ready to be implemented.  If any portion of the proposed action is not implemented within 
five years the UTARNG, in cooperation with ARNG-I&E, will reevaluate the trail repair or 
construction to determine if additional environmental analysis is warranted. 

The Proposed Action is to improve existing maneuver trails and construct new trails as 
necessary to facilitate and enhance the military training mission.  Improvements or new 
maneuver trail construction generated from ITAM Workplan are represented on Figure 1.1. 
This plan includes proposed improvements to existing maneuver trails to meet objectives and 
the construction of several new maneuver trails proposed for use by a range of light to heavy 
vehicles as well as dismounted maneuvers. With the addition of these new trails, total 
maneuver trail length on the Camp Williams Range would reach approximately 64 miles, 
meeting all trail-related objectives currently described in the ITAM Workplan.  Existing trails 
that do not meet current objectives would be modified to fall within parameters prescribed 
within the ITAM Workplan.  Existing light maneuver trails (amber) will be modified to average 
a 16 foot running surface. The proposed action would widen heavy maneuver trails (green) to 
have an average running surface width of 22 feet. New maneuver trails would be constructed to 
the running surface width outlined in table 2-1. The area of impact would be only the area of 
new ground disturbance.  The proposed projects are summarized in Table 2-1, locations are 
shown on Figure 1-1, and described later in this section. 
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Table 2-1 

Summary Descriptions of Proposed Projects 

 
 
 

Component 

 
 
 

Component Description 

Area of 
Disturbance 

(approximate) 

 
 
 

Anticipated FY 

Bluffdale Trail* 
Build to Green 

Primary function : Heavy 
Maneuver 

11.24 Acres FY 2020 

Juniper Ridge Trail* 
Build to Amber 

Primary function : Light 
Maneuver 

0.07 Acres   FY 2024 

Kunar Trail* 
Build to Amber 

Primary function : Light 
Maneuver 

2.58 Acres   FY 2025 

200 Series 
Amber to Green 

Primary function : Heavy 
Maneuver 

3.8 Acres FY 2023 

Brushhog 
Red to Amber 

Primary function : Light 
Maneuver 

 0.15 Acres FY 2022 

Tickville 
Red to Amber 

Primary function : Light 
Maneuver 

 0.15 Acres FY 2021 

400 Series 
Amber to Green 

Primary function : Heavy 
Maneuver 

3.81 Acres FY 2020 

Old Pit 
Red to Amber 

Primary function : Light 
Maneuver 

 1.24 Acres FY2024 

South Beef Hollow 
Red to Amber 

Primary function : Light 
Maneuver 

2.69 Acres FY2024 

Timpanogos 
Red to Amber 

Primary function : Light 
Maneuver 

3.55 Acres FY 2025 

South Tickville 
Red to Amber 

Primary function : Light 
Maneuver 

18.32 Acres FY 2021 

North Tickville 
Red to Amber 

Primary function : Light 
Maneuver 

6.11 Acres FY 2022 

500 Series 
Amber to Green 

Primary function : Heavy 
Maneuver 

3.53 Acres FY 2025 

Fourteen Peaks 
Amber to Green 

Primary function : Heavy 
Maneuver 

1.98 Acres FY 2023 

*Trails in italics are those that are new trails to be constructed and are not currently in place in their proposed form. 

• Bluffdale Trail FY20: The Bluffdale maneuver trail needs to be constructed in large part 
to mitigate the ASP placement for artillery and aviation training.  Construction of phase 
1 of the trail will enable immediate access to the area identified as a future aviation 
landing zone to replace the loss of West Landing TA.   Access to the same area will allow 
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alternate firing areas to be used by artillery to replace some of the area lost in the 200 
series due to the placement of the new ASP.  Construction of phase 2 of the trail will 
enable a connected maneuver corridor between the 400 series, 300 series, and 500 series 
heavy maneuver areas (200, 300, 400 and 500 Series Training Areas are named for 
artillery firing points within those training areas).  It will also allow access to areas 
suitable for both artillery fire and an area that has been identified as ideal by aviation as 
a landing zone.   With low to moderate slopes being a premium on Camp Williams, the 
ability to access those areas for training is increasingly important to training.  The 
Bluffdale trail will enable mounted maneuver for both wheeled and tracked vehicles as 
well as a much needed area for Aviation maneuvers.  

• Juniper Ridge Trail FY24: The Tickville drainage currently has the Tickville Road and 
The North and South Tickville maneuver trails that run north south in orientation.  
There are currently three maneuver trails that traverse the training areas and provide 
egress to the main road.  This trail would provide additional access within the training 
area and improve maneuverability when conducting training operations.  This action 
will comprise construction of the trail, raising the trail with gravel, and improving 
drainage to decrease maintenance over time, as well as improve trafficability during the 
wet season.  Sections of this trail are already in existence and need only to be 
maintained.  There is a small section of trail in the center that will need to be constructed 
in order to connect the two ends. 

• Kunar Trail FY25: The Tickville drainage currently has the Tickville Road and The North 
and South Tickville maneuver trails that run north south in orientation.  There are 
currently three maneuver trails that traverse the training areas and provide egress to the 
main road.  This trail would provide additional access within the training area and 
improve maneuverability when conducting training operations.  This action will 
comprise construction of the trail, raising the trail with gravel, and improving drainage 
to decrease maintenance over time, as well as improve trafficability during the wet 
season. 

• 200 Series FY23 Amber to Green: The upper section of the 200 Series Maneuver trail is 
currently amber.  This maintenance action will comprise widening to 22 feet, raising the 
trail with gravel, adding and compacting sub-base, and implementing BMPs to improve 
drainage which will decrease maintenance over time, as well as improve trafficability 
during the wet season.  The objective is to make the trail more suitable for larger tracked 
vehicles, such as Paladin, to operate within the 200 Series more sustainably as well as 
provide a maneuver corridor connecting the 200 Series with the 400 Series firing areas. 

• Brushhog FY22 Red to Amber: The Brushhog Maneuver trail is currently amber.  This 
maintenance action will comprise raising the trail with gravel and improving drainage 
to decrease maintenance over time. Improvement of this trail increases maneuverability 
within the North Tickville Training Area. 

• Tickville FY21 Red to Amber: Improving this trail provides more reliable maneuver 
access within the North and South Tickville Training Areas.  This maintenance action 
will comprise raising the trail with gravel and improving drainage to decrease 
maintenance over time. 
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• 400 Series FY20 Amber to Green: Improving this trail would create more sustainable 
heavy-mounted maneuver access to the 400 series.  There are four switchbacks of 
particular concern.  An engineer design has been completed for the two switchbacks on 
the northeast end of the training area.  The two switchbacks on the southwest side of the 
training area are also in need of adjustment in order to make them trafficable for the 
transportation equipment utilized by the 116th Engineers. 

• Old Pit FY24 Red to Amber: The Old Pit Maneuver trail is currently red.  This 
maintenance action will comprise widening the trail to the installation ITAM standard of 
16 feet, raising the trail with gravel, and improving drainage to decrease maintenance 
over time, as well as improve trafficability during the wet season. 

• South Beef Hollow FY24 Red to Amber: Improving this trail would allow more 
sustainable utilization of the existing trail by light maneuver vehicles.  It will also 
provide more sustainable access to an area ideal for tactical assembly and bivouac.  
Current access is extremely rutted and becomes increasingly difficult to maintain in 
wetter years.  Maintenance will consist of a heavy layer of sub-base with a road base cap 
and drainage BMPs being installed to minimize water on the trail.  

• Timpanogos FY25 Red to Amber: Improving this trail through BMP implementation will 
decrease erosion potential and increase accessibility.  This trail is in need of a gravel 
surface in order to better facilitate use during the wetter months.  

• South Tickville FY21 Red to Amber: The South Tickville maneuver trail is slated to be 
widened and surfaced with gravel.  Widening parameters are in line with those set in 
the ITAM Workplan.  An engineered design is currently in process.  This trail is 
currently narrow enough that it doesn’t allow passage of vehicles and in some areas 
does not allow safe passage of dismounted troops by vehicles.  There are several blind 
corners that are of great safety concern as well.  The trail has great value as a training 
asset because of the terrain.  Trail reconfiguration will allow better utilization in the 
maneuver corridor tying into training being done on the IED Lane.  Reconfiguration of 
this trail is expected to require the majority of ITAM resources for this fiscal year in 
order to complete. 

• North Tickville FY22 Red to Amber: The North Tickville maneuver trail is slated to be 
widened and surfaced with gravel.  Widening parameters are in line with those set in 
the ITAM Workplan.  An engineered design has been completed.  This trail is currently 
narrow enough that it doesn’t allow passage of vehicles and in some areas does not 
allow safe passage of dismounted troops by a vehicle.  There are several blind corners 
that are a significant safety concern as well.  The trail has great value as a training asset 
because of the terrain.  Trail reconfiguration will allow better utilization in the maneuver 
corridor tying into training being done on the IED Lane.  Reconfiguration of this trail is 
expected to require the majority of ITAM resources for this fiscal year in order to 
complete. 

• 500 Series FY25 Amber to Green: This trail is the longest maneuver trail among those 
listed in the Proposed Action aside from the North and South Tickville Trails. 
Improvements to this trail are targeted to provide more sustainable access to heavy 
maneuver vehicles. 
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• Fourteen Peaks FY23 Amber to Green: The Fourteen Peaks Maneuver trail is currently 
green in the dry months.  This maintenance action will comprise raising the trail with 
gravel and improving drainage to decrease maintenance over time, as well as improve 
trafficability during the wet season.  In its current condition, ruts are formed every time 
it is used in the wet season.  This trail will also be widened to 22 feet to better 
accommodate artillery maneuvers in and around the 200 Series firing area and provide a 
portion of the maneuver corridor connecting the 400 Series firing area with the 200 
Series firing area. 

• Trail Widening: Trail widening applies to all trails listed in Table 2-1 that have less than a 
16 foot running surface.  It has been determined that a 16 foot running surface is 
adequate for a wide variety of military vehicles and allows some measure of safety for 
soldiers familiarizing themselves with new equipment.  For those trails within a heavy 
maneuver area where the focus is to better enable tracked vehicles and transportation 
resources, the target width is 22 feet.  Many trails are currently inadequate for use by 
many military vehicles due to their being too narrow or are safety risks due to the 
presence of blind curves.  Operating on many of the trails under current conditions 
would risk damage to vehicles, off-trail erosion, and possible stranded vehicles.  The 
project consists of vegetation removal, cut and fill, trail surfacing, and placement of 
erosion control devices and BMPs.  Encroaching vegetation includes Gambel Oak, 
Juniper, and Sagebrush.  

• Erosion Control:  Managing runoff on un-enhanced trails presents substantial challenges. 
Unhardened trails are more prone to erosion caused by vehicular travel.  This project 
seeks to prevent erosion during wet or dry weather using a compacted a 3-inch minus 
sub-base on all running surfaces.  Additionally, the ITAM Workplan recommends that 
all trails be constructed at a 10% grade or less.  Trails surfaced with compacted sub-base 
and ¾” road base are prescribed to have an in-slope, out-slope, or crown of 3-5% in 
order to allow proper shedding of water.  Erosion control strategies commonly utilized 
on the Camp Williams Range are based on best management practices.   Best 
management practices are continually being re-visited, revised, and new ones explored 
in order to find the best solution for trails on the Camp Williams Range.  The following 
are BMPs currently employed on maneuver trails on the Camp Williams Range:   

o Armored Water Crossings: Armor is defined as rocks or other material designed to 
prevent water from eroding, undercutting, or scouring the soil (Keller & Sherar, 
2003, pg. xv).  Armored overflow dips at water crossings are therefore meant to 
protect against washout and fill failure.  These structures are especially 
important at stream crossings where low fill can lead to stream diversion.  
Proper installation prevents the stream from forming a new channel, which 
could cause slumping in the new channel if the culvert at the crossing becomes 
blocked (Keller & Sherar, 2003). 

o Diversion Ditches: Diversion ditches are a common low-cost type of erosion 
control.  They allow water to move from the trail surface to the downhill side of 
the trail at a 2-3% slope in the ditch (Gropp & McAvoy).  Water deposits 
sediment into the surrounding vegetation as it is absorbed into the ground.  The 
dispersal of flow is enhanced by rock and/or slash at the ditches’ outlet.  
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Diversion ditches can be a good alternative to water bars or cross-drainage 
culverts, but only where adequate slope is available (New York State, 2011).    

o Gabion Headcut Structures: Gabions are wire mesh cages filled with stone.  They 
can be effective elements of an erosion control plan when used in place of sand 
bags in a headcut structure (McCullah et al., 2007).  It is important that headcuts 
are used in conjunction with rock check dams or straw wattles because such 
structures alone (i.e. without a headcut) can actually worsen erosion by 
increasing the velocity at which water flows through the channel. 

o Energy Dispersers: Energy dispersers consist of straw wattles (or rolls) filled with 
gravel and placed perpendicular to the flow of water in a channel.  Straw wattles 
are preferable to lose stones (such as those used in rock dams) because during a 
flooding event, or “blow out,” loose stones can become part of the flood’s debris 
flow.   Additionally, straw wattles are less easily undercut than loose stones, 
especially when properly secured (McCullah, et al., 2007).   

o Rolling Dips: A rolling dip is a bump designed to carry water away from the trail 
surface.  They must be deep enough to provide adequate drainage, yet broad 
enough for vehicular traffic.  This means that they are best suited for areas below 
10% grade and at a minimum of 150 feet of spread (Gropp & McAvoy).   

o Rubber Deflectors: Rubber deflectors are pieces of conveyor belt rubber placed 
between two 2x6 pieces of treated lumber.  The lumber is buried in compacted 
backfill below the surface so that about 3’’ of rubber is exposed.  The advantage 
this structure has over others is that, due to the flexibility of the rubber, vehicle 
traffic remains unimpeded while water flow is diverted from the surface.  Their 
effect is similar to that of water bars (New York State Forestry, 2011).  The 
number of deflectors installed on any given trail is dependent upon slope.   

o Water Bars: Water bars are designed for trails that receive only intermittent use 
(i.e. trails that go long periods of time without any use) because they can be 
difficult to drive over and are easily damaged by heavy traffic.  One way to 
prevent damage is to seed and fertilize the soil around the bar.  The bar consists 
of a catch basin on the uphill side of the trail surface and an energy dissipater at 
the downhill side of the culvert (Gropp & McAvoy).  

   

2.3 Alternatives Considered 
The MTA-L Camp Williams Integrated Training Area Management (ITAM) Plan was developed 
by the ITAM Coordinator with support from Installation, Range Operations, Environmental 
Resource Management and installation ITAM personnel.  The original plan covered FY12 to 17, 
but it is reviewed and updated annually.  The current plan was submitted December 15, 2018 
for FY2020.  The ITAM Workplan is required by AR 350-19, and is used by the MTA-L Camp 
Williams ITAM staff to plan and monitor execution of all ITAM actions.  Its purpose is to 
identify the scope and requirements of the MTA-L Camp Williams ITAM Program in support of 
the MTA-L Camp Williams prioritized Senior Commander (SC) training needs. 
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The Proposed Action developed herein is derived from the MTA-L Camp Williams Integrated 
Training Area Management Plan (UTARNG, 2014) and includes modifications based on 
updated requirement analysis.  One of the objectives in the ITAM Workplan is to maintain at 
least 10 miles of existing maneuver trails in a green missionscape rating (i.e. in optimal 
condition for training with an emphasis given to soil stability) at any given time.  Additionally, 
it was found that more training is being scheduled for wetter months of the season to avoid fire 
danger.  This means that, in order to meet the objective of maintaining a functional trail system, 
trails must be able to accommodate vehicles during wetter weather without incurring 
significant damage.  New trails were also identified that would allow for at least 10 miles of 
green-rated trails, in areas that would be most beneficial to heavy maneuver.  If the Proposed 
Action is accepted, all goals in the ITAM Workplan could be reached by FY 2020.   

The No Action Alternative is that no construction would be performed and units would be 
constrained under current conditions with the current limits on training missions on the Camp 
Williams Range.  

2.3.1 Criteria for Evaluating Alternatives 
Preliminary alternatives were compared against a list of screening criteria during the 
development of project locations to identify the preferred alternative and eliminate those that 
did not reasonably meet the requirements for the Proposed Action. These alternatives were 
developed to ensure compatibility with the Camp Williams Unified Facilities Criteria (UFC) 
Master Plan (currently being developed). The alternatives were compared against the following 
listed screening criteria: 

• Does the proposed action meet the training need and location 
• Minimizes effects to Cultural Resources 
• Minimizes effects to Natural Resources  
• Minimizes impacts  to water resources 
• Compatibility with current uses of the land and trails 
• Enhances soldiers training effectiveness 
• Meets the command directives of current leadership 
• Supports future mission strategy 

 

In addition, the following planning considerations for project locations were identified in the 
MTA-L Camp Williams Integrated Training Area Management Plan (UTARNG, 2019a): 

• Promote sustainable land use in a manner that would limit restrictions imposed on 
UTARNG operations  

• Ensure wise protection, use, and management of resources within the natural and 
human-made environments 

• Promote an efficient traffic flow pattern between related land uses 

• Maximize the capability, availability and accessibility of ranges and maneuver training 
lands to support institutional and unit doctrinal training requirements under normal 
and surge conditions  
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• Collate or consolidate activities that are functionally related in an effort to improve 
operational efficiency 

• Manage the installation range and maneuver training lands for the integration of future 
force and joint training requirements 

• Provide the highest-quality working community relationship and environment for the 
UTARNG and its soldiers 

2.3.2 Evaluated Alternatives 
2.3.2.1 Preferred Alternative 

The preferred alternative is the Proposed Action as described in Section 2.2. It is to 
construct new trails and update existing trails based on the ITAM 
Workplan (UTARNG, 2019a) concept.  

2.3.2.2 No Action Alternative 

The No Action Alternative reflects the status quo at Camp Williams. Under the No Action 
Alternative, UTARNG would not construct any new trails associated with the ITAM Workplan. 
Continued use of inadequate training areas and facilities would not support the UTARNG 
mission and would not meet the purpose of or need for the Proposed Action. This alternative is 
carried forward to provide a comparative baseline against which to analyze the effects of the 
Proposed Action, as required under the CEQ Regulations (40 CFR Part 1502.14).  

2.3.3 Alternatives Evaluation Summary 
The screening criteria were applied to each of the alternatives considered. In addition to the 
discussion provided above, a relative ranking score between 1 and 5 was assigned to each 
alternative, with 5 indicating the highest ranking. A summary of the relative ranking is 
presented in Table 2-2. 
 
TABLE 2-2 
Screen Criteria Evaluation 

Criteria Preferred Alternative No Action Alternative 

Training need & location 5 2 

Avoids effects to cultural resources 5 5 

Minimize effects to natural resource concerns 5 5 

Location relative to water resources 4 3 

Compatible with current land use 5 3 

Compatible with current Camp Williams Long 
Range Master Plan 

5 2 

Total Score 29 20 
 
 
 

2.3.4 Alternatives’ Impacts Comparison Matrix 
The Proposed Action and the No Action Alternative are compared in Table 2-2. 
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TABLE 2-3 
Comparison of Impacts of Considered Alternatives  

Resource Area Proposed Action No Action Alternative 

Land Use Conversion of approximately 59.2 acres of currently 
undeveloped land. Short-term, less-than-significant 
adverse impacts on land use associated with construction 
activities. Long-term operational impacts would be reduced 
through best management practices (BMPs)..  

No impacts  

Air Quality Short-term, less-than-significant adverse impacts 
associated with fugitive dust during construction activities. 
Impacts would be reduced through BMPs. Long-term, 
less-than-significant adverse impacts associated with the 
creation of permanent sources of air emissions.  

No impacts  

Noise  Construction-related noise could produce short-term, 
less-than-significant adverse impacts. BMPs would reduce 
impacts by limiting noise to daylight hours.  

No impacts  

Geology, Topography, 
and Soils 

Disturbance of approximately 59.2 acres of existing soils 
for clearing and/or grading. Short-term, less-than-
significant adverse impacts associated with potential 
erosion and sedimentation.  Impacts would be reduced 
through BMPs such as placement of erosion control 
devices and re-seeding.  

Long-term, less-than-
significant adverse 
impacts associated with 
potential erosion and 
sedimentation on existing 
unimproved trails. 

Water Resources Construction activities and new operations could contribute 
to short- and long-term, less-than-significant adverse 
impacts to nearby water and floodplains. The use of BMPs 
would mitigate impacts on the nearby waterways, as well 
as groundwater, to result in short- and long-term, 
less-than-significant adverse impacts during and following 
construction.  The proposed action would serve to 
decrease impacts to water resources through implementing 
BMP’s not currently in place. 

Long-term, less-than-
significant adverse 
impacts to nearby water 
due to erosion runoff on 
existing unimproved 
trails. 

Biological Resources  Approximately 59.2 acres of vegetation could receive long-
term, less-than-significant adverse impacts with the 
implementation of the Proposed Action. Short- and 
long-term, less-than-significant adverse impacts on wildlife 
species would be expected during construction activities 
with most species returning after development. 
Construction activities could also reduce numbers of less-
mobile species through collision or demolition of habitat.  

No impacts  

Cultural Resources  Any impacts to cultural resources that cannot be avoided 
will be mitigated under the direction of the UTARNG 
Cultural Resource Manager and the State Historical and 
Preservation Officer.  

No impacts  

Socioeconomics All trail improvements and new trail construction will be 
performed by ITAM employees who live in communities 
adjacent to Camp Williams. Their salaries are spent 
primarily in these communities and support the local 
economy. Some equipment rental from businesses in Salt 
Lake County will take place for aggregate processing and 
trail construction. This will have a less-than-significant short 
term positive affect to the local economy.  

No impacts  
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TABLE 2-3 
Comparison of Impacts of Considered Alternatives  

Resource Area Proposed Action No Action Alternative 

Environmental Justice Persons and organization known or thought to have a 
potential interest, including minority, low-income, 
disadvantaged and Native American groups, were 
identified, informed and given the opportunity to participate 
in the decision making process. All affected Native 
American Tribes were advised through the three fold 
method for consultation and have been given adequate 
opportunity to participate in the process.   

No impacts  

Infrastructure Large sections of trail would be unavailable for use by 
soldiers during construction activities.  

No impacts  

Hazardous and Toxic 
Materials/Wastes 

Use of heavy equipment in aggregate mining/processing 
and trail improvement/construction use petroleum, 
lubricants and oil as well as hydraulic fluid. There is a 
potential for releases for these materials to the 
environment which could trigger localized contamination nd 
immediate response for cleanup. Based on this potential 
there may be a short-term less-than-significant impact for 
localized releases of these regulated materials to the 
environment.  

No impacts  
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3.0 Affected Environment  

3.1 Location Description 
Camp Williams is a year-round training site operated by UTARNG. It is the largest Army 
training center in Utah. It encompasses approximately 24,076  acres, with 23,850 acres of total 
training land . The training area serves not only as a major training site for Utah National Guard 
units, but provides training and logistical support to the Utah Air National Guard, U.S. Army 
and Army Reserves, U.S. Marine Corps and Marine Corps Reserve, U.S. Air Force and Air Force 
Reserve, Reserve Officers’ Training Corps, U.S. Navy and Navy Reserve, and other Department 
of Defense (DoD) organizations and federal (FBI, DEA, ATF) and local law enforcement 
agencies.. In addition to weapons ranges, battle courses, and many outdoor training facilities, 
Camp Williams also has maintenance facilities, troop support capabilities, and extensive 
classroom facilities. Camp Williams is home to a Marine Corps Reserve unit and UTARNG’s 
640th Regimental Regional Training Institute, which trains National Guard soldiers from all 
western states, including Hawaii and Guam. The Headquarters of the Utah National Guard is at 
the Draper Headquarters Complex located next to Interstate-15 in the southern end of the Salt 
Lake Valley. This extensive facility is also home to several major commands and separate units. 

The Camp Williams facility is located at the south end of the Salt Lake Valley near the cities of 
Herriman and Bluffdale to the north, Lehi and Saratoga Springs to the east, and Eagle Mountain 
to the south. The southern boundary of Salt Lake County and northern boundary of Utah 
County intersects Camp Williams. As stated in the LRMP (UTARNG, 2012a), the installation is 
mountainous and offers varied elevations from 4,494 feet on the Jordan River to 7,255 feet on 
Sheep’s Ridge in the Oquirrh Mountains. Camp Williams is primarily semi‐desert and sage 
steppe landscape. The vegetation on the installation consists primarily of juniper woodland, 
Gambel’s oak, and big sagebrush/grass. 

The Integrated Natural Resources Management Plan (INRMP) (UTARNG, 2009) describes the 
climate of Camp Williams as a continental climate of temperate desert and semidesert with low 
precipitation and strong temperature differences between summer and winter. As a semiarid 
environmental, precipitation tends to occur outside of the summer months.  

The Proposed Action site is located on the western side of Camp Williams, adjacent to SR 68, on 
the mountainous side where there are existing trails and training areas (see Figure 1-1). Land 
uses surrounding the Proposed Action site include agricultural (predominantly pasture), 
residential, offices, and some governmental (DoD) activities. The Proposed Action site is 
currently undeveloped and previously disturbed by military training. 

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

In addition to land management plans for properties surrounding the area of the Proposed 
Action, specific plans for land use such as the MTA-L Camp Williams Integrated Training Area 
Management Plan (UTARNG, 2019a), the Camp Williams Range Master Plan (UTARNG 2019b), 
and the Camp Williams Unified Facilities Criteria (UFC) Master Plan (currently being 
developed) guide land use for the training site. 

3.2.2 Description of the Affected Environment 
The region of influence (ROI) considered for land use consists of the areas inside of and 
immediately adjacent to the Proposed Action site. 

Land use on Camp Williams is focused on military land uses that are primarily of a training 
nature, with a variety of different training activities occurring. Military-based land uses include 
specialized winter, desert, and mountain,  training, and numerous firing ranges (large and small 
caliber weapons). The military-based training activities include weapons live-fire 
familiarization and qualification, basic airborne and jump master refresher courses, military 
academy courses, battalion-sized and brigade-sized training and mobilization processing 
exercises, artillery battalion live-fire exercises, individual training, and primary leadership 
development courses. Nonmilitary uses are mostly in the cantonment area of the installation 
and include civilian police firing ranges, symposiums, and confidence courses. Support facilities 
in the cantonment area include administration buildings, mess halls, barracks, classrooms, 
warehouses, workshops, and maintenance facilities. 

The sites for the Proposed Action are within the boundaries of Camp Williams, west of State 
Route (SR) 68, also referred to as Redwood Road. The majority of trails are located in the 
training areas between the Tickville Drainage to the West and SR 68 on the East.  Maneuver 
trails are located on various types of terrain, soils, and vegetation within undeveloped areas 
adjacent to the cantonment area.  

The Proposed Action site is within the boundaries of Camp Williams and is located in the west 
training areas. The site location is west of eastern boundary of the installation within relatively 
undeveloped areas adjacent to the cantonment area.  



ENVIRONMENTAL ASSESSMENT FOR THE MANEUVER TRAIL SYSTEM IMPROVEMENT PROJECT, CAMP WILLIAMS, UTAH NATIONAL GUARD 

MANEUVER TRAIL SYSTEM IMPROVEMENT PROJECT EA - FINAL 3-3 

3.3 Air Quality 
3.3.1 Definition of the Resource 
3.3.1.1 Clean Air Act Criteria Pollutants 

Under the authority of the CAA, the United States Environmental Protection Agency (EPA) has 
established nationwide air quality standards to protect public health and welfare, with an 
adequate margin of safety. Last amended in 1990, the CAA requires the continued re-evaluation 
of National Ambient Air Quality Standards (NAAQS). EPA defines these standards for six air 
pollutants identified as causing harm to health, environment, or property. These pollutants 
include carbon monoxide (CO), lead, nitrogen dioxide (NO2), particulate matter less than 
10 micrometers in diameter (PM10), and particulate matter less than 2.5 micrometers in diameter 
(PM2.5), ozone (O3), and sulfur dioxides (SO2). Two types of standards are identified for each 
pollutant based on level of protection. Per 40 CFR Part 50, primary standards protect public 
health including sensitive populations while secondary standards protect public welfare. The 
EPA website provides the most up-to-date NAAQS for the criteria pollutants. Table 3-1 
provides the NAAQS current at the time this document was prepared.  

TABLE 3-1 
NAAQS for Criteria Pollutants 

Pollutant Standard Type Averaging Period 
Primary 

Standard  

CO Primary 
1-hour 35 ppm 

8-hour 9 ppm 

NO2 
Primary 1-hour 100 ppb 

Primary and secondary Annual 53 ppb 

O3 Primary and secondary 8-hour 0.075 ppm 

SO2 
Primary 1-hour 75 ppb 

Secondary 3-hour 0.5 ppm 

PM2.5 
Primary 

Annual 12 µg/m3 

24-hour 35 µg/m3 

Secondary Annual 15 µg/m3 

PM10 Primary and secondary 24-hour 150 µg/m3 
Notes:  
ppm = part(s) per million 
ppb = part(s) per billion 
µg/m3 = microgram(s) per cubic meter 
 
Source: EPA website: http://www3.epa.gov/ttn/naaqs/criteria.html as of 
October 2015. 
 

http://www3.epa.gov/ttn/naaqs/criteria.html%20as%20of%20October%202015
http://www3.epa.gov/ttn/naaqs/criteria.html%20as%20of%20October%202015
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The criteria provided under the CAA classify the country into attainment, nonattainment, and 
maintenance areas, usually designated by county or metropolitan statistical area. Any areas not 
meeting NAAQS are designated as nonattainment for the specific pollutant or pollutants. In 
addition, designated nonattainment areas may be expanded according to Section 107(d) of the 
CAA, which defines a nonattainment area as “any area that does not meet (or that contributes to 
ambient air quality in a nearby area that does not meet) the national primary or secondary 
ambient air quality standards for the pollutant.” Nonattainment status can be further classified 
as marginal, moderate, serious, severe, or extreme, with extreme having the highest level of 
NAAQS exceedances. Each state is required to demonstrate how nonattainment areas will be 
brought into compliance with NAAQS and other components of the CAA through a State 
Implementation Plan. Areas that currently meet the NAAQS, but historically did not, are 
considered attainment areas under maintenance status and are required to develop a 
maintenance plan under section 175A of the CAA, as amended. 

The CAA General Conformity Rule (40 CFR Parts 6, 51, and 93) requires federal agencies to 
make written conformity determinations for federal actions in or affecting nonattainment or 
maintenance areas. Proposals for federal actions must include evaluations of potential changes 
in direct and indirect air emissions caused by the actions and must determine whether the 
actions conform to applicable state and federal implementation plans. The maximum increase in 
air emissions that is exempt from a detailed air quality analysis is called the de minimis level. 
As defined by the General Conformity Rule, if the emissions of a criteria pollutant (or its 
precursors) do not exceed the de minimis level, the federal action has minimal air quality impact, 
and therefore, the action is determined to conform for the pollutant under study and no further 
analysis is necessary. Conversely, if the total direct and indirect emissions of a pollutant are 
above the de minimis level, a formal general conformity determination is required for that 
pollutant. The de minimis levels for each pollutant are defined in the General Conformity 
Rule and vary depending on the pollutant and the severity of the nonattainment/maintenance 
status. 

3.3.1.2 Greenhouse Gases 

Climate change refers to any significant change in measures of climate such as temperature, 
precipitation, or wind that last for an extended period (decades or longer). Climate change may 
result from any of the following conditions (EPA, 2010): 

• Natural factors, such as changes in the sun’s intensity or slow changes in the Earth’s 
orbit around the sun 

• Natural processes within the climate system, including changes in ocean circulation 

• Human activities that change the atmosphere’s composition (such as through burning 
fossil fuels) and the land surface (e.g., deforestation, reforestation, urbanization, and 
desertification) 

Greenhouse gases (GHGs) are compounds that may contribute to accelerated climate change by 
altering the thermodynamic properties of the earth’s atmosphere. GHGs include the following 
compounds (EPA, 2010):  

• Carbon dioxide (CO2)  
• Methane (CH4)  
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• Nitrous oxide (N2O)  
• Hydrofluorocarbons  
• Perfluorocarbons  
• Sulfur hexafluoride  

 
The EPA Mandatory Reporting Rule became effective on December 29, 2009. Under this rule, 
suppliers of fossil fuels or industrial GHGs, manufacturers of vehicles and engines, and 
facilities that emit 25,000 metric tons or more per year of CO2 equivalent (CO2e) emissions must 
submit annual reports to EPA. In addition, the Supreme Court decision in Massachusetts et al. v. 
Environmental Protection Agency et al. (Supreme Court Case 05-1120) found that EPA has the 
authority to list GHGs as pollutants and to regulate emissions of GHGs under the CAA. On 
April 17, 2009, EPA found that CO2, CH4, N2O, hydrofluorocarbons, perfluorocarbons, and 
sulfur hexafluoride may contribute to air pollution and may endanger public health and 
welfare. 

To address the potential effects of climate change, EO 13834, Efficient Federal Operations (2018) 
directs the federal government to enhance the resiliency of its infrastructure and operations. 
While EO 13834 does not require a formal planning process to evaluate and manage climate 
change, federal agencies are nonetheless directly involved in climate resilience and adaptation 
efforts to address its implications across their services, programs, and assets (FedCenter 2018). 
For example, the DoD identifies climate change as a national security concern and reduced its 
GHG emissions by approximately 12 percent between FY 2008 and FY 2015 (DOE 2016). 

This EA evaluates GHG emissions as a category of air emissions, and considers the potential 
climate change effects of the Proposed Action. However, it does not attempt to measure the 
actual incremental impacts of GHG emissions generated by the Proposed Action as criteria to 
determine significance in accordance with the NEPA is not yet agreed upon or established. 

On June 26, 2019, CEQ released revised draft guidance for public comment that describes how 
Federal departments and agencies should consider the effects of greenhouse gas emissions and 
climate change in their National Environmental Policy Act reviews. The revised draft guidance 
would replace the final greenhouse gas and climate change guidance released by CEQ in 
August of 2016, which was subsequently revoked under EO 13783, Promoting Energy 
Independence and Economic Growth (2017). These revisions basically provide the rationale for 
analyzing/not analyzing GHG emissions and climate change impacts in NEPA documentation 
when evaluating a proposed action. (CEQ 2019)  

Annual diesel fuel throughput at Camp Williams for CY2018 was used to generate GHG 
emissions for CO2. Annual diesel fuel throughput for Camp Williams in 2018 was 70,291 gallons 
multiplied by the carbon dioxide emission coefficient of 22.49 lbs generates 787 tons of CO2 

(Energy Information Administration, 2016).  
 

3.3.2 Description of the Affected Environment 
The Proposed Action site is located primarily in the approximately 19,000 acre range area west 
of Redwood Road. The county line between Salt Lake County and Utah County transects Camp 
Williams.  
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Utah’s air quality is regulated by the Utah Department of Air Quality (UDAQ), as well as EPA 
Region 8. UDAQ maintains various air monitoring stations throughout the state to measure the 
concentrations of pollutants and determine areas in which the NAAQS values are being 
exceeded. Air monitoring values for Salt Lake and Utah Counties have been measured and the 
3 most-recent years’ values are provided in Table 3-2.  

TABLE 3-2 
Local Air Monitoring Results 

  

 Year 

Monitored Pollutant Statistical Value County 2016 2017 
 

2018 

CO 1-hour (ppm) 2nd maximum Salt Lake 3 4.7 4.4 

Utah 2.2 2.1 0.7 

CO 8-hour (ppm) 2nd maximum Salt Lake 1.3 1.8 2.8 

Utah 1.3 1.6 0.5 

NO2 (ppb) 98th percentile Salt Lake 48 43 49 

Utah 60 15 41 

O3 1-hour (ppm) 2nd maximum Salt Lake 0.1 0.1 0.1 

Utah 0.1 0.09 0.1 

O3 8-hour (ppm) 4th maximum Salt Lake 0.0768 .081 .08 

Utah 0.072 0.073 0.079 

SO2 1-hour (ppb) 99th percentile Salt Lake - - - 

Utah ─ ─ ─ 

SO2 24-hour (ppb) 2nd maximum Salt Lake - - - 

Utah ─ ─ ─ 

PM2.5 24-hour (µg/m3) 98th percentile Salt Lake 43 41 38 

Utah 39 61 51 

PM2.5 annual (µg/m3) Weighted mean Salt Lake 9.4 9.3 9.4 

Utah 8.3 8.4 8.7 

PM10 24-hour (µg/m3) 2nd maximum Salt Lake 67 87 103 

Utah 66 88 85 
Notes:  
Statistics in red are above the level of the respective air quality standard 
 
Source: EPA website: https://www.epa.gov/outdoor-air-quality-data/air-quality-statistics-report  

Salt Lake County is currently designated by EPA as a nonattainment area for PM10, PM2.5, O3 and 
SO2  and as a maintenance area for CO (Salt Lake City only). Utah County is currently designated 
by EPA as a nonattainment area for PM10, PM2.5, and O3 and a maintenance area for CO (Provo City 

https://www.epa.gov/outdoor-air-quality-data/air-quality-statistics-report
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only), and an attainment area for sulfur oxides, and O3. Salt Lake and Utah Counties are 
considered attainment areas for lead and NO2.  

3.3.2.1 Existing Conditions Emissions 

Vehicle emissions were calculated based 2018 average annual use on the ITAM trails in Table 3-
4. Note: emissions for PM10 and PM2.5 include air emissions from vehicles as well as dust 
generated from vehicles using unpaved roads and trails. Calculations for vehicle air emissions 
and particulate emissions for unpaved road usage are found in  Appendix F.   

TABLE 3-3 
Average Annual Vehicle Emissions Summary 

 CO 
Emissions 

(lbs/yr) 

NOX 
Emissions 

(lbs/yr) 

PM2.5 
Emissions 

(lbs/yr) 

PM10 
Emissions 

(lbs/yr) 

THC 
Emissions 

(lbs/yr) 

VOC 
Emissions 

(lbs/yr) 

Total Emissions 253.67 117.2 484.99 4816.53 15.69 15.19 

 

3.4 Noise 
3.4.1 Definition of the Resource 
The Army National Guard NEPA Handbook─Volume II, defines noise as unwanted sound. It 
can be any sound that is undesirable because it interferes with communications or other human 
activities, is intense enough to damage hearing, or is otherwise annoying. Noise may be 
intermittent or continuous, steady or impulsive, and may vary according to the type of source, 
the sensitivity and expectations of the receptor, the time of day, and the distance between the 
source and receptor. 

3.4.2 Description of the Affected Environment 
UTARNG at Camp Williams, as part of the UTARNG Installation Compatible Use Zone (ICUZ) 
Study(UTARNG, 2016b), has identified sources of noise associated with typical operations and 
activities. The principle noise sources at Camp Williams are small arms weapons firing, 
demolition and large caliber weapons firing and to a lesser degree helicopter aircraft training. 
The Noise Zones for all range operations show the greatest impact outside the boundary is 
concentrated geographically southwest of the installation. Although to a lesser degree, areas 
south of Camp Williams and along the northern boundary also receive noise produced from 
certain activities. 

Population centers around Camp Williams are located outside the eastern half, with the Cities 
of Herriman and Bluffdale to the north and northeast and the Cities of Eagle Mountain and 
Saratoga Springs south and southeast. County lands to the west of Camp Williams are primarily 
rural in nature, consisting of open land and agricultural land uses.  Noise generated from Camp 
Williams training activates impact residential areas or Eagle Mountain, Saratoga Springs, Lehi 
Bluffdale and Herriman.  

Modeling of noise propagation patterns under varying site conditions was completed and 
included in the most recent ICUZ Study (UTARNG, 2016b). Figure 3-1 identifies the Camp 
Williams boundary, the 115-130-decibel peak noise contour for large caliber weapons. Figure 3-2 
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identifies the 87-104 decibel peak noise contours for small arms operations. Both figures show 
noise contours as they leave the Camp Williams boundaries and impact adjacent municipalities. 
With increasing residential development in southern Salt Lake County and northern Utah 
County and encroachment on Camp Williams, residential areas will continue to be impacted by 
noise generated from military training activities (UTARNG Army Compatible Use Buffer 
Program Update, 2019c).  

Residential areas are defined as having two dwelling units/per acre or more. Figure 3-1 
identifies sensitive receptors located approximately one mile away from the Proposed Action 
site. Based on a year 2016 noise study conducted by the United States Army Center for Health 
Promotion and Preventative Medicine, the majority of the noise extending past Camp Williams 
boundary can be attributed to impulsive noise associated with firing of artillery and mortar 
weaponry.  

UTARNG encourages the general public to provide feedback on any noise-related issue and 
may incorporate this feedback to continually refine its noise management program. As part of 
their procedures, UTARNG has voluntarily adopted several measures to manage noise and 
other impacts to offsite receptors. These measures include the following: 

• Firing of weapons shall only be conducted on Guard-designated ranges or areas. 

• No mortar or artillery firing begins before 0700 of continues past 2350. 

• At least 1 year in advance of proposed firing schedules, mortar and artillery firing units 
must submit to both Guard Range Control and senior management a list of proposed 
firing times. At least 1 month before actual firing, the Guard will notify the general 
public of upcoming firing activities, through local news outlets. 

• Flame-producing pyrotechnics, white phosphorus, illumination rounds, and tracers are 
prohibited from June through September. Tracer ammunition may be used on the 
M60/M2, 25M, and the Modified Record Fire ranges for qualification, at any time.
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FIGURE 3-1 
Noise Zones for Large Caliber Weapons  
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FIGURE 3-2 
Noise Zones for Small Caliber Weapons 
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3.5 Geology, Topography, and Soils 
3.5.1 Definition of the Resource 
Geological resources consist of surface and subsurface materials. Within a given physiographic 
province, these resources typically are described in terms of stratigraphy; topography; soils and 
sediments; engineering properties of the materials; seismic hazards; slope stability; earthworks; 
mineral resources; unique landforms; and geological conditions that might limit development, 
influence contaminant distribution and migration, or influence ground water resources. The 
Utah Geological Survey (UGS) and the United States Geological Survey (USGS) have extensive 
databases profiling and documenting geologic resources. 

The United States Department of Agriculture through the Natural Resource Conservation 
Service (NRCS) develops and implements standards for describing, classifying, mapping, 
writing, and publishing information about the soils of a specific area, presenting soil survey 
data, and defining areas with soils possessing characteristics valuable for agriculture as prime 
farmland. 

3.5.2 Description of the Affected Environment 
3.5.2.1 Regional Geology 

Camp Williams is in the western Traverse Mountains along the eastern margin of the Great 
Basin within the Uinta Extension and Wasatch Front Valleys geographical units. The Traverse 
Mountains are composed of a small east-west-trending range that spans between the Oquirrh 
Mountains in the west and the Wasatch Range in the east. The Traverse Range separates Utah 
Valley to the south from Salt Lake Valley to the north, and is bisected by the Jordan River, 
which flows north from Utah Lake and empties into the Great Salt Lake.  The range consists of a 
mix of Oquirrh group Pennsylvanian rocks and Tertiary volcanic formations (see Figure 3-3) 
(UGS, 2005). Maximum elevations reach approximately 6,700 feet, with lower elevations at 
about 4,500 feet along the Jordan River. Sediments along the slopes of the Proposed Action site 
consist of colluvial and extinct lake deposits of sandy loam with poorly sorted gravels.  

The mountain ranges started taking shape when the previously deformed Precambrian (more 
than 570 million years old) and Paleozoic (570 to 240 million years old) rocks were slowly 
uplifted and broken into huge fault blocks by extensional stresses. The geology of the Traverse 
Mountains is composed of Late Paleozoic shallow-marine rocks, outcropping as large 
northwest-trending folds and middle Tertiary intrusions, associated volcanic rocks, and 
younger basin-fill strata (UGS, 2005). Lake Bonneville, the largest Pleistocene lake in western 
North America, reached its deepest level of 1,000 feet about 15,000 years ago when it flooded 
basins across western Utah. Lake Bonneville experienced cyclic highs and lows from 30,000 to 
12,000 years ago. The lacustrine deposits from these cycles encircle the base of the Traverse 
Mountains except for the topographically high northeast and western ends of the mountains 
(see Figure 3-4). 

Geologic formations underlying the training area of Camp Williams is much more variable than 
the cantonment area to the east, and includes undifferentiated Tertiary-aged volcanic deposits 
such as latitic flows, breccias, tuffs, and rhyolites, as well as Pennsylvanian-aged Oquirrh Group 
formations, including the Bingham Mine Formation (orthoquartzite, calcareous quartzite, and 
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calcareous sandstone with minor limestone) and the Butterfield Peaks Formation (calcareous 
quartzite and calcareous sandstone with minor limestone). 

3.5.2.2 Topography 

Camp Williams is located within two physiographic provinces, the Basin and Range to the west 
and the Middle Rocky Mountains province in the east. The Basin and Range province is 
characterized by steep, narrow, north-trending mountain ranges separated by wide, flat, 
sediment-filled valleys. The Middle Rocky Mountains province is characterized by high 
mountains carved by streams and glaciers. The most-rugged terrain at Camp Williams occurs 
the eastern portion of the installation. The highest elevation is Sheps Ridge located within the 
Oquirrh Mountains, at an approximate elevation of 7,255 feet above mean sea level. Across the 
422 acre Proposed Action site, elevations range from about 4,800 to 6,000 feet above mean sea 
level.  

3.5.2.3 Soils 

Soils at Camp Williams were formed from parent material consisting of quartzite, limestone, 
sandstone, granite, andesite, basalt, and conglomerate. The pluvial Lake Bonneville cycle 
strongly influenced the geomorphology, resulting in lower-elevation soils predominately 
consisting of dissected lake bottom sediments, alluvial fans, deltas, and lake terraces associated 
with Bonneville shorelines. The soils across Camp Williams are well drained or somewhat 
excessively drained, with textures ranging from silty clay to sandy loam. Most soils are silt loam 
and clay loam, with a large surface rock fragment content of gravel, cobble, or stone and are 
slightly to very strongly calcareous (UTARNG, 2009). 

Camp Williams’ soils are comprised of 23 soil series mapped to 24 map units.  A map unit 
represents an area dominated by one or more major soil type. Each unit is named for the 
dominant soil type or types within the unit. Some map units are made up of two or more major 
soils. Such units are mapped when two or more soils form such an intricate pattern or are in 
such small areas that they cannot be shown separately on the map. The pattern and proportion 
of the soils within a given map unit are typically similar across the map unit (NRCS 1999). 

The primary soil compositions underlying the 422-acre Proposed Action site are shown in map 
view on Figure 3-5 and cross a variety of different soil types.  

3.5.2.4 Soil Erosion Susceptibility 

Geologic erosion occurs slowly everywhere under natural conditions, but when an area 
becomes disrupted, the rate of erosion can increase to unacceptable levels. Most of Camp 
Williams has been classified as nonsensitive to soil erosion under natural conditions; however, 
based on assumptions and estimates used to generate the soil loss model, this evaluation should 
be considered a qualitative assessment (UTARNG, 2009).  

An erosion risk map for Camp Williams is based on an slope analysis created in GIS for slopes 
30% or greater.  Figure 3-6 classifies those areas as potential for erosion due to slope. 

3.5.2.5 Prime Farmland 

Prime and unique farmlands require analysis within Army National Guard NEPA documents 
per the Farmland Protection Policy Act of 1981 (FPPA) (7 USC 4201 et seq.). As defined in the 
FPPA, prime farmland is land that has the best combination of physical and chemical 
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characteristics for producing food, feed, fiber, forage, oilseed, and other agricultural crops with 
minimum inputs of fuel, fertilizer, pesticides, and labor, and without intolerable soil erosion. 
Unique farmland is land other than prime farmland that is used for the production of specific 
high-value food and fiber crops such as citrus, tree nuts, olives, cranberries, fruits, and 
vegetables.  

Prime farmland does not include land already in, or committed to, urban development or water 
storage. Farmland already in urban development or water storage includes all such land with a 
density of 30 structures per 40-acre area. Agriculture and irrigation are not current operations at 
Camp Williams, and are not planned for future operations and without irrigation there is no 
prime farmland in the Proposed Action Site (UTARNG, 2009).  

3.5.2.6 Hydric Soils 

No hydric soils are mapped in the Proposed Action site, although wetland and hydric soils have 
been previously mapped and shown on Figure 3-7.  

3.5.2.7 Geologic Hazards 

The geologic hazards proximal to Camp Williams and the Proposed Action site that could 
potentially endanger lives or threaten property include faults and earthquakes, landslides and 
rockslides, liquefaction, and erosion. 

Faults 
Two small fault lines are present within the Proposed Action site. They include the Beef Hollow 
Thrust Fault and the Tickfville Gulch Fault (see Figure 3-3). In the west Traverse Mountains, 
these folds culminate in the Tickville anticline, which formed above the smaller Beef Hollow 
thrust. East of Jordan Narrows, equivalent rocks contain few marker beds and are so badly 
shattered by all this faulting that no folds are recognizable. Two fault zones, with numerous 
associated faults, occur within close proximity to Camp Williams, including the West Valley 
Fault Zone and the Wasatch Fault Zone. The West Valley Fault Zone is located to the north of 
Camp Williams and measures 16 kilometers in length. It is composed of two seismogenic 
segments—the Taylorsville Fault and the Granger Fault (UGS, 2013). 

The Wasatch Fault Zone is to the northeast of Camp Williams and measures 350 kilometers in 
length. It is composed of 10 seismogenic segments that are thought to behave at least somewhat 
independently. The Wasatch Fault Zone is one of the longest and most-tectonically active 
normal faults in North America, with an abundance of recurrent Holocene surface faulting 
(faults with evidence of Holocene [about 10,000 years ago to present] movement are the main 
concern because they are most likely to generate future earthquakes). The two faults within the 
Wasatch Fault Zone that could impact topography proximal to Camp Williams are the Provo 
Section and the Salt Lake City Section (UGS, 2013).  

To the south of Camp Williams are the Utah Lake Faults, which are not associated with a major 
fault zone. The Utah Lakes faults are poorly understood late Pleistocene to Holocene faults and 
folds beneath Utah Lake that were identified from seismic-reflection data. These faults are 
northeast- to northwest-trending beneath Utah Lake in Utah Valley (UGS, 2013). 

Earthquakes and Ground Shaking 
The USGS and the UGS have produced earthquake probability and seismic hazard maps based 
on current information about the rate at which earthquakes occur in different areas and on how 
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far strong shaking extends from the quake source. The probability of a magnitude 5.5 
earthquake within 50 kilometers of Camp Williams in the next 50 years ranges from 25 to 
30 percent. Shaking is expressed as a percentage of the force of gravity (percent g) and is 
proportional to the hazard faced by a particular type of building. The 2005 Utah Seismic Safety 
Commission Map shows that the Camp Williams region has a 2 percent chance of exceeding 0.4 
to 0.5 percent g in 50 years, and the 2008 United States National Seismic Hazards Map shows 
consistent ratings (USGS, 2013). 

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

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

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

Erosion 
Most of Camp Williams is classified as non-sensitive to soil erosion under natural conditions. 
The most-sensitive areas were credited to roads, ridge tops, and areas formerly used for 
agriculture due to the lack of vegetation associated with those areas (UTARNG, 2009). Soil 
erosion within the Proposed Action site has previously been mapped as high risk since is 
located along roadways, see Figure 3-6 (UTARNG, 2009). 
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FIGURE 3-3 
Site Geology(UTARNG, 2009)   
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FIGURE 3-4 
Location of Camp Williams with Surrounding Mountain Ranges (UTARNG, 2009)  
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Figure 3-5 
Soils Map 
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8004 - Cedarpoint-Onaqui-Vitale complex, 20 to 60 percent slopes
8005 - Dry Creek-Reebock complex, 3 to 15 percent
8006 - Hupp gravelly loam, 3 to 8 percent slopes
8007 - Hupp gravelly loam, 8 to 15 percent slopes
8008 - Jesh-Tickville complex, 3 to 20 percent slopes

8009 - Melling-Tickville-Beefhollow complex, 20 to 60 percent slopes
8010 - Melling very cobbly loam, 3 to 15 percent slopes
8011 - Oakspring gravelly silt loam, 3 to 15 percent slopes
8012 - Parleys loam, 1 to 3 percent slopes
8013 - Parleys loam, 3 to 8 percent slopes
8014 - Rawnjay-Kidman-Sterling complex, 8 to 15 percent slopes
8015 - Rawnjay-Sterling-Hillfield complex, 35 to 70 percent slopes
8016 - Red Rock silt loam, 1 to 3 percent slopes

8016 - Redfield silt loam, 1 to 3 percent slopes
8017 - Stepmount very stony loam, 20 to 60 percent slopes
8018 - Stepmount complex, 20 to 60 percent slopes
8019 - Stepmount-Tickville complex, 8 to 20 percent slopes
8020 - Stepmount-Tickville complex, 20 to 60 percent slopes
8021 - Shepridge-Butterfield-Vitale complex, 8 to 35 percent slopes
8022 - Shepridge-Vitale complex, 20 to 60 percent slopes
8023 - Sterling-Hillfield complex, 15 to 35 percent slopes
8024 - Sterling-Kidman complex, 3 to 8 percent slopes
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Figure 3-6 
Erosion Risk Classification
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3.6 Water Resources 
3.6.1 Definition of the Resource 
3.6.1.1 Surface Water 

Surface water resources consist of lakes, rivers, streams, and floodplains. Surface water is 
important for its contributions to the economic, ecological, recreational, and human health of a 
community or locale. 

3.6.1.2 Groundwater 

Groundwater consists of subsurface hydrologic resources. It is an essential resource that 
functions to recharge surface water and is used for drinking, irrigation, and industrial 
processes. Groundwater typically can be described in terms of depth from the surface, aquifer 
or well capacity, water quality, recharge rate, and surrounding geologic formations. 

3.6.1.3 Wetlands and Waters of the United States 

Waters of the United States are defined within the Clean Water Act, as amended, and 
jurisdiction is addressed by EPA and the United States Army Corps of Engineers (USACE). 
These agencies assert jurisdiction over (1) traditional navigable water, (2) wetlands adjacent to 
navigable water, (3) non-navigable tributaries of traditional navigable waters that are relatively 
permanent where the tributaries typically flow year round or have continuous flow at least 
seasonally (e.g., typically 3 months), and (4) wetlands that directly abut such tributaries. 

Wetlands have been defined by agencies responsible for their management. The term “wetland” 
used herein, is defined using USACE conventions. USACE has jurisdiction to protect wetlands 
under Section 404 of the Clean Water Act using the following definition: 

. . . areas that are inundated or saturated by surface or ground water at a frequency and 
duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions 
(33 CFR 328.3[b]). Wetlands generally include swamps, marshes, bogs, and similar areas. 
Wetlands have three diagnostic characteristics that include (1) over 50 percent of the 
dominant species present must be classified as obligate, facultative wetland, or 
facultative, (2) the soils must be classified as hydric, and (3) the area is either 
permanently or seasonally inundated, or saturated to the surface at some time during 
the growing season of the prevalent vegetation. 

EO 11990, Protection of Wetlands, requires that federal agencies provide leadership and take 
actions to minimize or avoid the destruction, loss, or degradation of wetlands and to preserve 
and enhance the natural and beneficial values of wetlands. Federal agencies are to avoid new 
construction in wetlands, unless the agency finds there is no practicable alternative to 
construction in the wetland, and the proposed construction incorporates all possible measures 
to limit harm to the wetland. 

3.6.1.4 Floodplains 

EO 11988 requires federal agencies to avoid to the extent possible the long- and short-term 
adverse impacts associated with the occupancy and modification of flood plains and to avoid 
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direct and indirect support of floodplain development wherever there is a practicable 
alternative. In accomplishing this objective, “each agency shall provide leadership and shall 
take action to reduce the risk of flood loss, to minimize the impact of floods on human safety, 
health, and welfare, and to restore and preserve the natural and beneficial values served by 
flood plains in carrying out its responsibilities” for the following actions: 

• Acquiring, managing, and disposing of federal lands and facilities 

• Providing federally undertaken, financed, or assisted construction and improvements 

• Conducting federal activities and programs affecting land use, including, but not limited 
to, water and related land resources planning, regulation, and licensing activities 

Floodplains covered under EO 11988 include the 100-year floodplain, which is that area with a 1 
percent or greater chance of flooding in a given year. 

3.6.2 Description of the Affected Environment 
3.6.2.1 Surface Water 

The largest regional body of surface water in relation to the Proposed Action site is the Jordan 
River, which is a perennial stream that conveys water from Utah Lake in Utah County, toward 
the north, into Salt Lake County, Utah, and ultimately discharges into the Great Salt Lake. The 
Jordan River is located within the Utah Lake/Jordan River Watershed Management Unit in 
north-central Utah. The management unit includes streams that drain into Utah Lake, the 
Jordan River and its tributaries from Utah Lake to the Great Salt Lake. The Jordan River is 
located within USGS Hydrological Unit 16020201. The Jordan River is classified as Category 5 
(impaired by pollutant, total maximum daily load required) in the Jordan River/Utah Lake 
Management Unit Assessment Categories 2010 map. The State of Utah October 2010 Integrated 
Report 303 (d) listing lists the cause of impairment in the Jordan River segment adjacent to the 
Proposed Action site as water temperature and total dissolved solids. Sources of impairment are 
listed as industrial and municipal point source discharge, natural sources, and urban 
runoff/storm sewers. The results in impacts to designated beneficial uses of cold water aquatic 
life and agricultural. Several ephemeral drainages direct flows from west to east and into the 
Jordan River along the eastern boundary. The Jordan River is considered sovereign land, which 
is owned by the State of Utah and managed by the Department of Natural Resources Division 
of Forestry, Fire, and State Lands (FFSL). The proposed action is located approximately 500 feet 
from the Jordan River.   

There are two surface water canals present on the east side of Camp Williams—the Utah Lake 
Distributing Canal and the Provo Reservoir Canal (also known as the Welby-Jacob Canal). The 
Utah Lake Distributing Canal, which was reportedly constructed sometime during 1913, 
conveys water from Utah Lake in Utah County toward the north and into Salt Lake County 
(UTARNG, 2008b). The Provo Reservoir Canal supplies water from the Jordan River at a point 
north of the Proposed Action site. The supplied water flows in two different directions—north 
toward Salt Lake County and south toward Utah County (UTARNG, 2000). Typically, the 
canals only convey surface water during portions of spring, summer, and fall 
(UTARNG, 2008b).  

Existing claims to water rights within the Proposed Action site consist of Water Right 59-3647, 
which is owned by the United States Department of the Army, Utah National Guard.  
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3.6.2.2 Groundwater 

Two groundwater aquifers are thought to lie beneath Camp Williams. They are known to 
include a shallow, semiconfined aquifer and a deep, semi-confined aquifer. However, to date, 
neither the shallow or deep groundwater aquifer beneath Camp Williams has been formally 
classified under Utah Administrative Code R317-6, Groundwater Quality Protection. The 
groundwater flow direction of the shallow aquifer would be expected to be from east to west 
toward the Jordan River. The deep aquifer is approximately 550 to 1,000 feet below ground 
surface at Camp Williams and is not presently used as a drinking water source (NSA, 2009).  

Camp Williams runs its own public drinking water supply.  The sources for this system are the 
following: Hidden Valley Springs Numbers 1 through 7, Beef Hollow Spring, and the Camp 
Williams Well.  Hidden Valley Springs Numbers 1 through 7, known as Alpine Spring Area #1 
and #2 and Railroad Spring on the water diversion right, provides half of the water used by 
Camp Williams.  Production of these sources is 1.23 cfs, or about 550 gallons a minute.  This 
right is allotted among the springs and the existing well.  Production from the Beef Hollow 
Spring is 0.0512 cfs, or 23 gallons a minute.  Production from the Camp Williams Well is 
estimated as a maximum yield of 500 gallons a minute. Sources of point and nonpoint pollution 
are discussed in detail in the Drinking Water Source Projection Plan for Camp Williams Water 
Supply Well Report (UTARNG, 2000).  

3.6.2.3 Wetlands and Waters of the United States 

Camp Williams has 7.8 acres (approximately .03 % of the installation area) of water bodies, 
including wetlands, as delineated by the U.S. Army Engineer Research and Development 
Center (Martel et al. 1999; Figure 5-15; Table 5-11).  Delineated waters include streams, ponds, 
lakes, and wetlands and man-made stock ponds.  The majority of these are in the Tickville 
Gulch and lower Beef Hollow drainages and along the Jordan River, but there are a number of 
small impoundments in Wood Hollow and a spring just south of the cantonment.  All 7.8 acres 
are regulated as Waters of the United States under Section 404 of the Clean Water Act 
(UTARNG, 2009). 
 
The largest contiguous wetland is in the Tickville Gulch channel but these wetlands are in poor 
condition, probably due to historic, year-round cattle grazing. The Wood Hollow wetland is a 
perennially wet and seasonally wet site which appears to be in good condition and is generally 
isolated from cattle and military impacts (UTARNG, 2009). No wetlands are located within the 
Proposed Action trails corridor, see Figure 3-7. However, the Proposed Action site boundary is 
adjacent to the Tickville Gulch channel and the Wood Hollow wetland area. The Jordan River is 
located east of the Proposed Action and is not anticipated to be impacted or affected by the 
proposed action. In addition, several ephemeral drainages direct flows from west to east and 
into the Jordan River along the eastern boundary. Some of the drainages would likely be 
considered jurisdictional waters of the United States because they convey storm flows directly 
into the Jordan River (NSA, 2009). Figure 3-7 presents the wetlands mapping at Camp Williams 
and that were delineated by the U.S. Army Engineer Research and Development Center 
(UTARNG, 2009).  
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FIGURE 3-7 
Wetlands of Camp Williams   
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3.6.2.4 Floodplains 

The Federal Emergency Management Agency (FEMA) Flood Map Service Center shows the 
majority of Camp Williams in Zone X, Area of Minimal Flood Hazard (May 2019). The 
proposed action is within this area.  

3.7 Biological Resources 
3.7.1 Definition of the Resource 
Biological resources include native or naturalized plants and animals and the habitats in which 
they exist. This section describes the vegetation, native and nonnative wildlife, and protected 
and sensitive species known or likely to occur within the Proposed Action site. 

Protected and sensitive biological resources include federally listed (endangered or threatened), 
proposed and candidate species, and designated or proposed critical habitat; species protected 
under other federal laws; species of concern managed under Conservation Agreements or 
Management Plans; and state-listed species. Under the ESA (16 USC 1536), an “endangered 
species” is defined as any species in danger of extinction throughout all or a significant portion 
of its range. A “threatened species” is defined as any species likely to become an endangered 
species in the foreseeable future. The USFWS maintains a list of species considered to be 
candidates for possible listing under the ESA. Although candidate species receive no statutory 
protection under the ESA, the USFWS has attempted to advise government agencies, industry, 
and the public that these species are at risk and might warrant protection under the Act. 

3.7.2 Description of the Affected Environment 
Wildlife and plant species found within Camp Williams are summarized below; a complete 
record of flora and fauna known to occur on post is included in the INRMP (UTARNG, 2009). 

3.7.2.1 Regional Vegetation 

Camp W. G. Williams has been mapped into nearly six hundred and fifty different plant 
communities in over forty unique plant community types.  These can be classified into nine 
major plant community groups.  The three major Woodland communities are Juniper, Oak, and 
mixed trees.  The four major shrub communities are Sagebrush, Oak, Mixed Shrubs, and Mixed 
Shrubs and Grasses. The one major herbaceous community is composed of different grasses.  
The last major group is the developed areas of the installation.  These developed areas are made 
up of two classes based on the management level within the area, one irrigated, highly 
developed and strictly controlled, and the other non-irrigated, less developed and managed 
based on the use of the area, see Figure 3-8 (UTARNG, 2008a). 

The mixed community types for both Woodland and Shrubs are dominated by the upper 
stratum species but have either a mix of species within that class or a significant canopy cover of 
lower stratum species greater than a quarter of the cover within the community.  Most of the 
mixed communities have a co-dominant plant which acts as an associate plant species to the 

more dominant species.  The most commonly encountered dominate plant is Gambel oak 
followed by Utah juniper, and then big sagebrush followed by grasses.  Many of the mixed 
communities are a mosaic of clumps of a single shrub and woodland species with large patches 
of grasses (UTARNG, 2009). 



ENVIRONMENTAL ASSESSMENT FOR THE MANEUVER TRAIL SYSTEM IMPROVEMENT PROJECT, CAMP WILLIAMS, UTAH NATIONAL GUARD 

 

3-24 MANEUVER TRAIL SYSTEM IMPROVEMENT PROJECT EA - FINAL 

The grass communities are rarely dominated by a single grass, so three major communities of 
grasses emerged: the Short Grasses, the mixed Grasses, and the Native Bunchgrass.  The Short 
Grasses are dominated by cheatgrass.  The Mixed Grasses are a patch work of short and taller 
native bunchgrasses. The Native Bunchgrass communities are dominated by perennial 
bunchgrass vegetation.  A few communities in more disturbed areas are dominated by various 
herbaceous, weedy plant species (UTARNG, 2009). 

3.7.2.2 Specific Vegetation near the Proposed Action Site 

The Proposed Action site intersects the woodland, shrub, and grass plant communities. The 
three major plant communities on Camp W. G. Williams with upper stratum-dominated (tree) 
plant species are Juniper Woodlands, Oak Woodlands, and Mixed Woodlands.  The Woodland 
communities of the installation cover about one-sixth of the total training site. The four major 
Shrub plant communities are Oak Shrubs, Sagebrush, Mixed Shrubs, and Mixed Shrubs and 
Grasses.  These shrub communities cover a little more than fifty percent of the total area of the 
installation. The Sagebrush communities are found in the eastern valleys and south slopes of 
the installation and cover about sixteen percent of the landscape. The herbaceous or grass 
communities of the installation are divided into four main types: the Native Bunchgrasses, the 
Short Grasses (often dominated by cheatgrass and other exotic grasses), Mixed Grasses, and 
other Herbaceous (non-woody) plants.  The grass communities of the installation cover 
approximately one-third of the total training area (UTARNG, 2009).  Plant species identified on 
the northern Lower Garrison during the 2009 site visit and the Center for Environmental 
Management (CEM) 2014 site visits are presented in Table 3-5. 

TABLE 3-4 
Species Observed in the Northern Lower Garrison during April 2009 Site Visit and the CEM site visits in May & July 2014 

Common Name Scientific Name Observations 

Plants 
Antelope bitterbrush Purshia tridentata  

Big sagebrush Artemisia tridentata   

Bluebunch wheatgrass Pachnathseudoroegneria spicata  

Blue grama Bouteloua sp.  

Blue spruce Picea pungens  

Boxelder  Acer negundo Adjacent Jordan River 

Brittle pricklypear Opuntia fragilis   

Broadleaf cattail Typha latifolia Adjacent Jordan River 

Brome species Bromus sp.   

Broom snakeweed Gutierrezia sarothrae  

Bulbous bluegrass Poa bulbosa  

Bull thistle Cirsium vulgare   

Cheatgrass Bromus tectorum   

Chokecherry  Prunus virginiana   

Common mullein Verbascum thapus   

Common reed  Phragmites australis Adjacent Jordan River 

Common sunflower Helianthus annuus   



ENVIRONMENTAL ASSESSMENT FOR THE MANEUVER TRAIL SYSTEM IMPROVEMENT PROJECT, CAMP WILLIAMS, UTAH NATIONAL GUARD 

MANEUVER TRAIL SYSTEM IMPROVEMENT PROJECT EA - FINAL 3-25 

TABLE 3-4 
Species Observed in the Northern Lower Garrison during April 2009 Site Visit and the CEM site visits in May & July 2014 

Common Name Scientific Name Observations 
Crested wheatgrass Agropyron cristatum   

Dalmatian Toadflax Linaria dalmatica  

Engelmann spruce Picea engelmannii  

Gambel oak Quercus gambelii  

Indian paintbrush Castilleja sp  

Indian ricegrass Achnatherum hymenoides  

James' galleta grass Pleuraphis jamesii  

Kentucky bluegrass Poa pratensis   

Leafy spurge Euphorbia esula   

Little bluestem Schizachyrium scoparium  

Musk thistle Carduus nutans   

Narrowleaf cottonwood Populus angustifolia  

Needle and thread grass Hesperostipa comata  

Orchardgrass Dactylis glomerata   

Perennial ryegrass Lolium perenne   

Purple threeawn Aristida purpurea  

Redstem filaree Erodium cicutarium  

Rubber rabbitbrush Ericameria nauseosa  

Russian knapweed Acroptilon repens Near NSA parcel 

Russian olive Elaeagnus angustifolia   

Saltcedar Tamarix ramosissima   

Sand dropseed Sporobolus cryptandrus  

Scotch thistle Onopordum acanthium   

Serviceberry Amelanchier sp.  

Siberian elm Ulmus pumila  

Silver sage Artemisia cana  

Skunkbush sumac Rhus trilobata   

Stinging nettle Urtica dioica   

Threadleaf snakeweed Gutierrezia microcephala  

Utah juniper Juniperus osteosperma  

Wavy-leaf Indian paintbrush Castilleja applegatei   

Western wheatgrass Pascopyrum smithii  

Winterfat Krascheninnikovia lanata  

Yellow rabbitbush Chrysothamnus viscidiflorus   

Common Name Scientific Name Observations 

Birds 
American coot Fulica americana  Adjacent Jordan River 

American robin Turdis migrates   
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TABLE 3-4 
Species Observed in the Northern Lower Garrison during April 2009 Site Visit and the CEM site visits in May & July 2014 

Common Name Scientific Name Observations 
Black-billed magpie Pice hudsonia   

Brown-headed cowbird Molothrus ater   

Canada goose Branta Canadensis Adjacent Jordan River 

Chipping sparrow Spizella passerine   

Common raven Corvus corax   

Cooper’s hawk Accipiter cooperii Nesting 

European starling Sturnus vulgaris   

Horned lark Eremophila alpestris   

House sparrow Passer domesticus   

Killdeer Charadrius vociferous Nesting 

Mourning dove Zenaida macroura   

Red-tailed hawk Bueo jamaicensis Nesting 

Rock dove Columba livia   

Western kingbird Tyrannus verticalis   

Mammals 
Bobcat Felis rufus Scat 

Coyote  Canis latrans Scat and footprints 

Least chipmunk Eutamias minimus   

Mule deer Odocoileus hemionus   

Northern pocket gopher Thomomys talpoides Burrows 

Rock squirrel Spermophilus variegates   

Invertebrates 
Darkling beetle Eleodes obscures   

Harvester ants Pogonomyrmex sp. Mounds 

Mourning cloak Nymphalis antiopa   

Sagebrush checkerspot Chlosyne acastus   
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FIGURE 3-8 
National Vegetation Classification System Land Cover for Camp Williams 
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FIGURE 3-9 
Wildlife Map  
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3.7.2.3 Birds 

Based on the regular spring bird surveys conducted at Camp Williams between 1994 and 2005, 
137 species of birds have been observed and identified on Camp Williams. Of these, 128 species 
are found on the Migratory Bird List and are protected under the Migratory Bird Treaty Act 
(UTARNG, 2009). Ten bird species on Camp Williams’ avian species list (see Appendix D, 
UTARNG, 2009) are designated by USFWS as Birds of Conservation Concern in the Great Basin 
Conservation Region 9 (USFWS, 2008) (see Table 3-6).  Nine bird species are identified as Utah 
Sensitive Species, but the Migratory Bird Treaty Act gives greater protections. Additionally, 
breeding on Camp Williams has been documented for 51 species, and is suspected for an 
additional 30 species (UTARNG, 2009). 

TABLE 3-5 
Species Listed on the Birds of Conservation Concern for the Great Basin Region 9 

Common Name Scientific Name 

Identified during 
Camp Williams Bird 

Surveys Scarcity 
Greater Sage-Grouse (a) Centrocerus urophasianus No ─ 

Eared Grebe (nb) Podiceps nigricollis No  ─ 

Bald Eagle (b) Haliaeetus leucocephalus  Yes Solitary 
Ferruginous Hawk Buteo regalis No  ─ 

Golden Eagle Aquila chrysaetos Yes Common 
Peregrine Falcon (b) Falco peregrinus  No  ─ 

Yellow Rail Coturnicops noveboracensis No  ─ 

Snowy Plover (c) Charadrius alexandrinus 
nivosus/tenuirostris 

No  ─ 

Long-billed Curlew Numenius americanus No  ─ 

Marbled Godwit (nb) Limosa fedoa No  ─ 

Yellow-billed Cuckoo* Coccyzus americanus No  ─ 

Flammulated Owl Otus flammeolus No  ─ 

Black Swift Cypseloides niger No  ─ 

Calliope Hummingbird Stellula calliope No  ─ 

Lewis's Woodpecker Melanerpes lewis No  ─ 

Williamson's Sapsucker Sphyrapicus thyroideus No  ─ 

White-headed Woodpecker Picoides albolarvatus No  ─ 

Willow Flycatcher (c) Empidonax traillii Yes Occasional 
Loggerhead Shrike Lanius ludovicianus Yes Rare 
Pinyon Jay Gymnorhinus cyanocephalus Yes Uncommon 
Sage Thrasher Oreoscoptes montanus Yes Rare 
Virginia's Warbler Vermivora virginiae Yes Common 
Green-tailed Towhee Pipilo chlorurus Yes Common 
Brewer's Sparrow Spizella breweri  Yes Common 
Black-chinned Sparrow Spizella atrogularis No ─ 

Sage Sparrow Amphispiza belli Yes Occasional 
Tricolored Blackbird Agelaius tricolor No ─ 

Black Rosy-Finch Leucosticte atrata No -─ 
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Notes: 
* Yellow-billed Cuckoo is now ESA listed 
(a) = ESA candidate 
(b) = ESA delisted 
(c) = Non-listed subspecies or population of threatened or endangered species 
(nb) = Nonbreeding in the BCR 
Scarcity reflects how often out of 11 bird survey years: solitary = either one or single sighting outside of survey; 
occasional = 1 to 2; rare = 3 to 5; uncommon = 6 to 9; common = 10 to 11 
 
Sources: 
http://www.fws.gov/migratorybirds/NewReportsPublications/SpecialTopics/BCC2008/BCC2008.pdf. 
http://www.ut.ngb.army.mil/environ/Natural_Resources.htm. 

3.7.2.4 Mammals 

Common mammalian species found at Camp Williams include mule deer (Odocoileus hemionus), 
bobcat (Felis rufus), coyote (Canis latrans), mountain lion (Felis concolor), striped skunk (Mephitis 
mephitis), and several species of rodents. Thirty-one mammalian species have been identified 
on Camp Williams, including twelve species of rodents, seven medium-sized mammals 
(e.g., rabbits, raccoon, and striped skunk), 5 predators (coyote, bobcat, mountain lion, weasel, 
and red fox (Vulpes vulpes), four species of bats, and three ungulates (UTARNG, 2009).  

As of December 2005, 28 adult and juvenile cougars had been captured and marked on 
Camp Williams as part of an ongoing radiotelemetry study initiated in January 1997 
(UTARNG, 2009). Mule deer are also well documented on Camp Williams (see Appendix E, 
UTARNG, 2009). During the reconstruction of Highway 68, the main vehicle underpass was 
enlarged to facilitate mule deer crossing and to mitigate vehicle accidents. Populations of mule 
deer are regularly observed across the Proposed Action site which includes a large portion of 
crucial winter habitat for mule deer.  

3.7.2.5 Reptiles and Amphibians 

Eight reptilian and three amphibian species have been identified on Camp Williams. Reptiles 
include western yellowbelly racer (Coluber constrictor), Great Basin rattlesnake (Crotalus viridis), 
striped whipsnake (Masticophis taeniatus), Great Basin gopher snake (Pituophis melanoleucus), 
Utah Milksnale (Lampropeltis triangulum talori) short-horned lizard (Phrynosoma douglassii), 
northern sagebrush lizard (Sceloporus graciousus), and northern sideblotched lizard (Uta 
stansburiana). Documented amphibians include Woodhouse’s toad (Bufo woohousii), northern 
leopard frog (Rana pipiens), and Great Basin spadefoot toad (Scaphiopus intermontana). Although 
Camp Williams only encompasses a small section of the shoreline of the Jordan River, this area 
exhibits the highest herptofauna diversity of all habitat types occurring on Camp Williams 
(UTARNG, 2009).  

3.7.2.6 Fish 

The Jordan River runs adjacent to the eastern boundary of Camp Williams. According to the 
2009 Salt Lake Countywide Watershed—Water Quality Stewardship Plan (Salt Lake County, 
2009), surveys of fish through the Jordan Narrows (downstream of the Turner Dam and Camp 
Williams) identified 17 fish species, including carp (Cyprinus carpio), black crappie (Pomoxis 
nigromaculatus), black bullhead (Ameiurus melas), fathead minnow (Pimephales promelas), 
mountain sucker (Catostomus platyrhynchus), rainbow trout (Oncorhynchus mykiss), cutthroat 
trout (Oncorhynchus clarki), brown trout (rare) (Salmo trutta), Utah sucker (Catostomus ardens), 

http://www.fws.gov/migratorybirds/NewReportsPublications/SpecialTopics/BCC2008/BCC2008.pd
http://www.ut.ngb.army.mil/environ/Natural_Resources.htm
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walleye (Sander vitreus), white bass (Morone chrysops), yellow perch (Perca flavescens), bluegill 
(Lepomis macrochirus), green sunfish (Lepomis cyanellus), largemouth bass (Micropterus salmoides), 
smallmouth bass (Micropterus dolomieu), and channel catfish (Ictalurus punctatus). However, no 
documentation of fish species in the Jordan River adjacent to Camp William is provided in 
the INRMP (UTARNG, 2009).  

None of the species identified in the 2009 Salt Lake Countywide Watershed—Water Quality 
Stewardship Plan for the Jordan Narrows are federal- or state-listed species of concern or 
receiving special management (see Table 3-7). It should be noted, however, that the June Sucker 
(Chasmistes liorusin) is a federally-listed endangered species identified in Utah Lake and the 
Jordan River is the outlet for Utah Lake. 

TABLE 3-6 
Listed Species Potentially Occurring in Utah or Salt Lake Counties 

Common Name Scientific Name 
Federal 
Status 

State 
Status Habitat 

Potential for 
Occurrence on 
Sites Based on 

Habitat Availability 

Plants 

Ute ladies'-tresses Spiranthese 
diluvialis 

T None Wet meadows, along streams, 
abandoned stream meanders, 
springs, lake shores 

None 

Deseret milkvetch Astragalus 
desereticus 

T None Steep facing slopes in open 
pinyon-juniper-sagebrush 
communities 

None 

Clay phacelia Phacelia 
argillacea 

E None Endemic to Spanish Fork Canyon 
in Utah County 

None 

Birds 

American white 
pelican 

Pelecanus 
erythrorhynchos 

None SPC Lakes, rivers Potentially present 

Bald eagle Haliaeetus 
leucocephalus 

None SPC Lakes, rivers Potentially present 

Black Swift Cypseloides niger None SPC Cliffs, waterfalls None 

Bobolink Dolichonix 
oryzivorus 

None SPC Wetlands None 

Ferruginous hawk Buteo regalis None SPC Dry, open country Potentially present 

Grasshopper 
sparrow 

Ammodramus 
savannarum 

None SPC Pastures, grasslands Potentially present 

Greater sage-grouse Centrocersu 
urophasuanus 

None SPC Sagebrush Unlikely 

Lewis's Woodpecker Melenerpes lewis None SPC Open woodland Unlikely 

Long-billed curlew Numenius 
mericanus 

None SPC Wet and dry uplands Potentially present 

Northern goshawk Accipiter gentilis None CS Mature mountain forest and 
riparian zone habitats 

Unlikely 
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TABLE 3-6 
Listed Species Potentially Occurring in Utah or Salt Lake Counties 

Common Name Scientific Name 
Federal 
Status 

State 
Status Habitat 

Potential for 
Occurrence on 
Sites Based on 

Habitat Availability 

Short-eared owl Asio flammeus None SPC Open country Potentially present 

Three-toes 
woodpecker 

Picoides 
tridactylus 

None SPC Engelmann spruce, sub-alpine fir, 
Douglas fir, grand fir, ponderosa 
pine, tamarack, aspen, and 
lodgepole pine 

None 

Western burrowing 
owl 

Athene 
cunicularia 

None SPC Open country Potentially present 

Yellow-billed cuckoo Coccyzus 
americanus 

T None Riparian, woodlands Potentially present 

Mammals 

Fringed myotis Myotis 
thysanodes 

None SPC Caves, mines, and buildings, most 
often in desert and woodland areas 

Unlikely 

Kit fox Vulpes macrotis None SPC Sandy soils, sagebrush Unlikely 

Pygmy rabbit Sylvilagus 
idahoensis 

None SPC Sandy soils, sagebrush Unlikely 

Townsend's big-
eared bat 

Corynorhinus 
townsendii 

None SPC Forested areas Unlikely 

Spotted bat Euderma 
maculatum 

None SPC Range from deserts to forested 
mountains; roost and hiberate in 
caves and rock crevices 

Unlikely 

Western red bat Lasiurus 
blossevillii 

None SPC Near water, often in wooded areas Unlikely 

White-tailed prairie 
dog 

Cynomys 
leucurus 

None SPC Desert grasslands and shrub 
grasslands 

Unlikely 

Brown (Grizzly) bear Ursus arctos 
horribilis 

T None Mountains, forests, coastal areas, 
streams and rivers 

None (Extirpated) 

Amphibians 

Columbia spotted 
frog 

Rana luteiventris C CS Perennial aquatic habitats, small 
pools or ponds 

Potentially present 

Western (boreal) 
toad 

Bufo boreas None SPC Slow moving streams, wetlands, 
desert springs, ponds, lakes, 
meadows, and woodlands 

Potentially present 

Reptiles 

Smooth greensnake Opheodrys 
vernalis 

None SPC Moist, grassy areas and meadows Unlikely 

Fish 

Bonneville cutthroat 
trout 

Oncorhynchus 
clarkia utah 

None CS High elevation streams and lakes None 
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TABLE 3-6 
Listed Species Potentially Occurring in Utah or Salt Lake Counties 

Common Name Scientific Name 
Federal 
Status 

State 
Status Habitat 

Potential for 
Occurrence on 
Sites Based on 

Habitat Availability 

Bluehead sucker Catostomus 
discobolus 

None CS Streams None 

Colorado River 
Cutthroat trout 

Oncorhynchus 
clarkia pleuriticus 

None CS Isolated high-elevation headwater 
streams 

None 

June sucker Chasmistes liorus E None Utah Lake and Provo River None 

Least chub Iotichthys 
phlegethontis 

None CS Ponds, streams, springs None 

Roundtail chub Gila robusta None CS Pools in large rivers and streams None 

Southern leatherside 
chub 

Lepidomeda 
aliciae 

None SPC Streams and rivers None 

Invertebrates 

California floater Anodonta 
californiensis 

None SPC Shallow areas of lakes, ponds, and 
large rivers 

None 

Utah physa Physella utahensi None SPC Spring-fed pools; Utah Lake 
(extirpated) 

None 

Southern Bonneville 
springsnail 

Pyrgulopsis 
transversa 

None SPC Springs None 

Eureka 
mountainsnail 

Oreohelix 
eurekensis 

None SPC Limestone rocks None 

Lyrate mountainsnail Oreohelix haydeni None SPC Limestone rocks None 

Western pearlshell Margaritifera 
falcate 

None SPC Small streams, possibly extirpated None 

Notes: 
C = Candidate 
CS = Species receiving special management under a Conservation Agreement in order to preclude the need for 
Federal listing. 
E = Endangered 
SPC = Species of concern 
T = Threatened 
Sources: Utah Division of Wildlife Resources (UDWR), 2009a, 2009b, 2009c, 1999; USFWS, 2009; UTARNG, 2009. 

3.7.2.7 Invertebrates 

Four species of invertebrates were documented during the 2009 site surveys (see Table 3-5). 
None of the species documented near the Proposed Action site are federal- or state-listed 
species of concern or receiving special management (see Table 3-7). 

3.7.2.8 Sensitive and Protected Species 

There are five federally-listed species possible on Camp Williams (USFWS Information, 
Planning and Conservation System, 2019): the Ute ladies’-tresses (Spiranthes diluvialis), Jones 
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cycladenia (Cycladenia humilis var. jonesii), Canada Lynx (Lynx Canadensis), and the yellow-
billed cuckoo (coccyzus americanus)  are federally listed as threatened; the June sucker 
(Chasmistes liorus) is federally listed as endangered.  None of these species have been reported in 
any Planning Level Survey, avian or other wildlife monitoring, or any other natural resources 
work.  In addition, the training site does not have appropriate habitat.  Therefore, we evaluate 
Camp William’s as “No Species Present” for federally-list species. 

The majority of Utah’s state-listed sensitive species are native to grassland and shrubland 
habitats found in the intermountain valleys and foothills. This habitat type is prevalent on 
Camp Williams and composes the majority of the Proposed Action site. According to publicly 
available documents, 37 federal- and state-listed species have the potential to occur within Salt 
Lake and Utah Counties (see Table 3-7). Five of these have been documented on Camp Williams 
through Planning Level Surveys, other natural resource monitoring or surveys, and incidental 
sightings (Table 3-7a).  

TABLE 3-7 

Sensitive Species Documented at Camp Williams 

Common Name Scientific Name 
American White Pelican Pelecanus erythrorhynchos 
Short-eared Owl Asio flammeus 
Western Burrowing Owl Athene cunicularia 
Ferruginous Hawk Buteo regalis 
Bald Eagle Haliaeetus leucocephalus 

 

The American white pelican (Pelecanus erythrorhynchos) has been occasionally observed flying 
above the Jordan River, most likely traveling between the Great Salt Lake and Utah Lake 
(UTARNG, 2009). There is no appropriate habitat and it has not be observed on the ground.  
Short-eared owl (Asio flammeus) are irregularly observed on Camp Williams, most recently in 
the spring of 2019 in lower Beef Hollow. Viable habitat for the short-eared owl occurs on the 
eastern and southern perimeters of the installation (UTARNG, 2009). The western burrowing 
owl (Athene cunicularia) was recorded on the adjacent NSA property west of Redwood Road. 
However, several subsequent species-specific surveys on AGCW have not documented their 
occurrence on the installation (UTARNG 2016a).  The ferruginous hawk (Buteo regalis) has also 
been observed within the Camp Williams installation, particularly near the southeast corner of 
the camp.  Bald eagle are infrequently noted along the Jordan River but not in the last several 
years. 

Bald and golden eagles, although not Federal- or state-listed in Utah as threatened or 
endangered, are protected under the Bald and Golden Eagle Protection Act, which prohibits the 
“take” of bald or golden eagles in the United States. The Act defines “take” as “pursue, shoot, 
shoot at, poison, wound, kill, capture, trap, collect, molest, or disturb.” For purposes of these 
guidelines, “disturb” means “to agitate or bother a bald or golden eagle to a degree that causes, 
or is likely to cause, based on the best scientific information available (1) injury to an eagle; 
(2) a decrease in its productivity by substantially interfering with normal breeding, feeding, or 
sheltering behavior; or (3) nest abandonment, by substantially interfering with normal breeding, 
feeding, or sheltering behavior.” In addition to immediate impacts, this definition also covers 
impacts that result from human-induced alterations initiated around a previously used nest site 
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during a time when eagles are not present, if, upon the eagle’s return, such alterations agitate or 
bother an eagle to a degree that interferes with or interrupts normal breeding, feeding, or 
sheltering habits, and causes injury, death, or nest abandonment (USFWS, 2012). Typically, 
golden eagles are found in open country, especially in mountainous regions, and feed primarily 
on small mammals, especially rabbits, marmots, and ground squirrels. Nesting occurs from late 
February to early March in Utah.  

Bald eagles (Haliaeetus leucocephalus) have been observed irregularly by environmental resources 
management staff and civilian observers on the installation and roosting in trees on the NSA 
property east of Redwood Road and adjacent to the Proposed Action site. This area and the 
taller trees along the Jordan River are viable habitat for the bald eagle. 

As of 2018, five  golden eagle nests have been documented on Camp Williams (see Figure 3-9). 
Golden eagle nests are located near the windmills east of Redwood Road which is  
approximately 1.25 miles east of the closest maneuver trail that is part of the Proposed Action. 
Camp Williams has been part of a Utah DNR, UDWR Golden Eagle Nesting Survey since 1995. 
This study indicated that eagle populations are tied to their largest prey base, which includes 
jackrabbits (Lepus spp.) (59 percent of diet) and cottontail rabbits (Sylvilagus spp.) (9 percent of 
diet). A key threat to this prey base is the loss of sagebrush habitat as a result of development, 
or the conversion of sagebrush habitat to vegetation that does not support rabbit populations 
(UTARNG, 2009). The most recent active eagle nest on Camp Williams property was observed 
in 2017. 

3.8 Cultural Resources 
3.8.1 Definition of the Resource 
Cultural resources are finite locations of human activity, occupation, or use identifiable through 
field inventory (survey), historical documentation, or oral evidence. The term includes 
archaeological, historic, or architectural sites, structures, or places with important public and 
scientific uses, and may include definite locations (sites or places) of traditional, cultural, or 
religious importance to specified social and/or cultural groups. Cultural resources are 
nonrenewable, concrete, material places and things that are located, classified, ranked, and 
managed through the system of identifying, protecting, and using for public benefit. The four 
National Register of Historic Places (NRHP) criteria are the following:  

• Criterion A: Associated with events that have made a significant contribution to the broad 
patterns of our  history 

• Criterion B: Associated with the lives of significant persons in our past 

• Criterion C: Embody distinctive characteristics of a type, period, or method of 
construction, or that represent the work of a master, or that possess high artistic values, 
or that represent a significant and distinguishable entity whose components may lack 
individual distinction 

• Criterion D: Yielded, or may be likely to yield, information important in prehistory or 
history. 

Typically, cultural resources are subdivided into archaeological resources (prehistoric or 
historic sites where human activity has left physical evidence of that activity  or historical, post-
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European contact architectural resources (historic buildings or other structures or groups of 
structures that are of historic or aesthetic significance). Archaeological resources comprise areas 
where human activity has measurably altered the earth or intact deposits of physical remains 
are found (i.e., prehistoric or historic habitation remains). Archaeological resources can also 
include submerged resources, including resources that are submerged as a result of wreck or 
intentional submersion (e.g., shipwrecks), resources submerged as a result of reservoir 
construction, or resources that have become submerged through sea level rise. 

Architectural resources include standing buildings, bridges, dams, and other structures of 
historic or aesthetic significance. Generally, architectural resources must be more than 50 years 
old to be considered potentially eligible for nomination to the NRHP, as stated in National 
Register Bulletin 15. More recent structures, such as Cold War-era resources, might warrant 
protection if they are associated with exceptionally significant events or persons, represent 
remains that are so fragile that examples of any kind are extremely rare, or have the potential to 
gain significance in the future, as stated in National Register Bulletin 22. 

Traditional Cultural Properties or sacred sites can include archaeological resources, structures, 
neighborhoods, prominent topographic features, habitats, or areas where particular plants, 
animals, or minerals exist that Native Americans or other cultural groups consider to be 
essential for the preservation of traditional cultural practices, as stated in National Register 
Bulletin 38. 

To identify cultural resources that could be potentially affected by the Proposed Action, the area 
within which archaeological, architectural, and Native American resources would have the 
potential to be affected must be determined. As defined by 36 CFR 800.16(d) of Section 106 of 
the National Historic Preservation Act, the area of potential effect represents the “…geographic 
area or areas within which an undertaking could cause changes in the character or use of 
historic properties, if any such exists.” In delineating the area of potential effect, factors taken 
into account include the elements of the Proposed Action; the existence of buildings, vegetation, 
and terrain with respect to potential visual or audible impacts; and construction activities 
necessary for the Proposed Action. The area of potential effect for archaeological resources for 
the Proposed Action is the footprint of the Proposed Action site and any linear corridors 
representing construction of infrastructure, such as roads and utilities. The area of potential 
effect for architectural resources includes the view shed surrounding the development areas 
and linear corridors. 

3.8.2 Description of the Affected Environment 
3.8.2.1 Cultural Context 

The inventory of cultural resources managed by the UTARNGis identified in the Integrated 
Cultural Resource Management Plan (UTARNG, 2015). At Camp Williams, these resources 
include 144 archaeological sites, 61 historic buildings and structures, and no traditional cultural 
properties or sacred sites.  

The prehistoric and historic occupations of Camp Williams are defined according to Madsen’s 
(1982) outline for the eastern Great Basin. The prehistoric context consists of the Paleoindian 
(12,000 to 9000 B.P.), Early Archaic (8500 to 5500 B.P.), Middle Archaic (5500 to 3500 B.P.), Late 
Archaic (3500 to 2000 B.P.), and Sevier/Fremont (1600 to 650 B.P.). Protohistoric and historic 
Native American contexts are defined as Paiute-Shoshoni (750 B.P to present) and Protohistoric 
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Period (1776 to 1847). The period following contact between Native Americans and Anglos is 
defined as the Historic Period (1847 to present). 

3.8.2.2 Archeological Resources 

The Proposed Action area has been surveyed for cultural resources as reported on multiple 
occasions (see Table 3-8). As a result of these surveys, the Proposed Action area has been subject 
to pedestrian cultural resources inventories.  

TABLE 3-8 
Cultural Resource Surveys 

Year Author Report Title Utah Project # 

1984 Black, Kevin D., Anne G. 
Hummer, Thomas C. 
Peebles, & Michael D. 
Metcalf 

Archaeological Sample Inventory at Camp Williams, 
Salt Lake and Utah Counties, Utah 

U-83-MA-0681m 

1988 Wilde, James D. & Lorna 
Beth Billat 

The Camp Williams Survey: An Inventory of Three 
Study Areas in the Camp Williams Military 
Reservation 

U-88-BC-204 

1990 Nielson, Asa An Archaeological Inventory of a Section of the 
Camp Williams Military Base, Utah County, Utah 

U-90-NP-0219 

1998 Eccles, Cindy & Nielson, 
Asa S. 

A Cultural Resource Inventory of a Proposed 
Hardened Bivouac Site and Associated Access 
Roads on Camp Williams Military Reservation in 
Utah County, Utah 

U-98-BS-0368s 

1999 Eccles, Cindy Proposed Wood Hollow Road Cultural Resource 
Inventory, Camp Williams, Salt Lake County, Utah 

U-99-LH-0174m 

1999 Herrmann, Robert Class III Cultural Resource Inventory of Two ASP 
Sites for the Utah National Guard – Camp Williams 
Military Reservation, Salt Lake County, Utah 

U-99-ST-0455m 

2000 Rust, Jeffrey A Cultural Resource Inventory of the Proposed EQA 
Training Facility and Access Road at Camp Williams, 
Utah County, Utah 

U-00-JB-0219m 

2000 Rust, Jeffrey and Billat, 
Scott 

A Cultural Resource Inventory of the Proposed Oak 
Springs Training Area at Camp Williams, Utah 
County, Utah 

U-00-JB-0334m 

2001 Herrmann, Robert Class III Cultural Resource Inventory of 650 Acres in 
the North and South 200 Series Training Area for the 
Utah National Guard – Camp Williams Military 
Reservation, Utah County, Utah 

U-01-ST-0225s 

2001 Friedemann, Katherine A. A Class III Cultural Resource Inventory of the Oak 
Springs Training Area, Camp Williams, Utah County, 
Utah 

U-01-PD-0392m 

2001 Tapscott, B. Christopher A Class III Cultural Resource Inventory of Three 
Parcels, Camp Williams, Utah County, Utah 

U-01-PD-0469m 

2003 Baxter, Jon Cultural Resource Inventory of Garrison Fence 
Project 

U-03-BS-0453 
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Year Author Report Title Utah Project # 

2003 Baxter, Jon Cultural Resource Inventory for the Pinyon Hill 
Training Area at Camp W. G. Williams, Utah County, 
Utah 

U-03-BS-0835m 

2003 Baxter, Jon Cultural Resource Inventory of the Medic Hill 
Training Area at Camp W.G. Williams, Utah County, 
Utah. 

U-03-BS-0836 

2004 Baxter, Jon Cultural Resource Inventory for the Cedar Point 
Training Area, Camp W. G. Williams, Utah County, 
Utah 

U-03-BS-0858m 

2004 Baxter, Jon A Cultural Resource Inventory of the West Perimeter 
Fence for Camp W. G. Williams, Utah County, Utah 

U-03-BS-0576m 

2004 Baxter, Jon Cultural Resource Inventory for the Goshute Training 
Area at Camp W. G. Williams, Utah County, Utah 

U-03-BS-0859m 

2004 Baxter, Jon Cultural Resource Inventory of the Paiute Training 
Area, Camp W. G. Williams, Utah County, Utah 

U-03-BS-0795m 

2004 Baxter, Jon Cultural Resource Inventory Fourteen Peaks 
Training Area, Camp W. G. Williams, Utah County, 
Utah 

U-03-BS-0861m 

2004 Baxter, Jon A Class III Cultural Resource Inventory for the 
Paladin Fire Points Survey at Camp W. G. Williams, 
Utah County, Utah 

U-04-HO-0542m 

2004 Baxter, Jon A Class III Cultural Resource Inventory for the 
Chaing Demo Area at Camp W. G. Williams, Utah 
County, Utah 

U-04-HO-0543m 

2004 Gourley, Dale and Baxter, 
Jon 

A Cultural Resource Inventory of 300 Series Firing 
Points Training Area on Camp W. G. Williams Salt 
Lake County, Utah 

U-04-HO-0725m 

2004 Gourley, Dale and Baxter, 
Jon 

A Class III Cultural Resource Inventory of the North 
Beef Hollow Training Area on Camp W. G. Williams, 
Utah County, Utah 

U-04-HO-0726m 

2004 Gourley, Dale and Baxter, 
Jon 

A Cultural Resources Inventory of the South 
Mountain Training Area on Camp W.G. Williams, 
Salt Lake and Utah Counties, Utah 

U-04-HO-0727 

2004 Gourley, Dale and Baxter, 
Jon 

A Cultural Resources Inventory of the Bluffdale 
Training Area on Camp W.G. Williams, Salt Lake 
County, Utah 

U-04-HO-0781 

2004 Gourley, Dale and Baxter, 
Jon 

A Cultural Resources Inventory of the East Wood 
Hollow Training Area on Camp W.G. Williams, Salt 
Lake County, Utah 

U-04-HO-1059 

2004 Gourley, Dale and Baxter, 
Jon 

A Cultural Resources Inventory of the 400 Series 
Firing Points Training Area on Camp W.G. Williams, 
Salt Lake County, Utah 

U-04-HO-1060 

2005 Baxter, Jon A Cultural Resource Inventory of the North Boundary 
Training Area Planning Level Survey at Camp W. G. 
Williams, Salt Lake and Utah Counties, Utah 

U-05-HO-0946s 
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Year Author Report Title Utah Project # 

2005 Baxter, Jon and Dale 
Gourley 

A Cultural Resource Inventory of the Sheps Ridge 
Training Area, Camp W.G. Williams, Utah and Salt 
Lake Counties, Utah 

U-05-HO-0947s 

2005 Baxter, Jon A Class III Cultural Resource Inventory of the West 
Wood Hollow Training Area Planning Level Survey at 
Camp W. G. Williams, Utah County, Utah 

U-05-HO-0948s 

2005 Smith, Craig and 
Elizabeth Karpinski 

A Class III Cultural Resource Inventory for the North 
Tickville Training Area, Camp Williams, Utah County, 
Utah 

U-05-ME-1095s 

2005 Robinson, Elisabeth A Cultural Resource Inventory of the Camp Williams 
North Perimeter Fence, Camp Williams, Utah 
County, Utah 

U-05-ST-1156s 

2005 Karpinski, Elizabeth A Class III Cultural Resource Inventory for the 
Veteran’s Corner Training Area, Camp Williams, Salt 
Lake County, Utah 

U-05-ME-1208s 

2006 Baxter, Jon A Cultural Resource Inventory of the South Garrison 
Project Area at Camp W.G. Williams, Utah County, 
Utah 

U-06-HO-0116 

2006 Stokes, Wendy, Amber 
Tews, Ellen Nelson, and 
Sheri Ellis 

An Archaeological and Architectural Assessment for 
the Proposed SR-68 Project, Bangerter Highway 
Through Saratoga Springs, Salt Lake and Utah 
Counties, Utah 

U-06-ST-1079 

2007 Karpinski, Elizabeth A Class III Cultural Resource Inventory of the South 
Tickville Training Area, Camp W.G. Williams, Salt 
Lake and Utah Counties, Utah 

U-06-ME-1389 

2007 Karpinski, Elizabeth A Class III Cultural Resource Inventory of the East 
Impact Area Perimeter, Camp W.G. Williams, Utah 
County, Utah 

U-06-ME-1390 

2007 Baxter, Jon and Aaron 
Jordan 

A Cultural Resources Inventory of the Cedar Valley 
Training Area on Camp W.G. Williams, Utah County, 
Utah 

U-07-HO-0054 

2007 Baxter, Jon and Aaron 
Jordan 

A Cultural Resources Inventory of the Army Garrison 
Area on Camp W.G. Williams Camp W.G. Williams, 
Utah County, Utah 

U-07-HO-0055 

2007 Nelson, Shaun A Cultural Resources Inventory for the Black Ridge 
Access Road, Salt Lake and Utah Counties, Utah 

U-07-UV-0332 

2008 Baxter, Jon A Class IIII Cultural Resource Inventory for the East 
Beef Hollow Training Area at Camp W.G. Williams 

U-08-HO-0841 

2013 Nelson, Shaun A Cultural Resources Inventory for the Jordan Valley 
Water Pipeline Through Camp Williams, Salt Lake 
and Utah Counties, Utah 

U-13-UV-0007 

 

 The relatively recent timing of these surveys and the thorough recordation of cultural resources 
located fulfills the requirements for surveys and no further cultural resource investigations are 
necessary. Agency coordination between UTARNG and SHPO occurred in October 2015 and 
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was followed with a No Adverse Affect concurrence letter from SHPO. Agency coordination 
letters are located in Appendix C.  

3.8.2.3 Native American Consultation 

Scoping letters from the UTARNG were sent to the following Native American tribes on 
November 4, 2015: Confederated Tribes of the Goshute Reservation, Northwestern Band of the 
Shoshone nation, Paiute Indian Tribe of Utah, Skull Valley band of Goshute Indians, and Ute 
Indian Tribe.  A response was received from the Paiute Indian Tribe of Utah stating the tribe 
had no concerns pertaining to the project.   Additional scoping letters were set to the Native 
American tribes in May and August 2019 and followed up with emails and phone calls. No 
concerns were voiced by the tribes. Tribal correspondence is located in Appendix D. 

3.8.2.4 Paleontological Resources 

The Proposed Action site is considered to have a low potential for yielding significant 
paleontological resources (UTARNG, 2015).  

3.9 Socioeconomics 
3.9.1 Definition of the Resource 
Socioeconomic resources are defined as the basic attributes associated with the human 
environment, particularly population and economic activity. Population is described as the 
magnitude, characteristics, and distribution of people. Economic activity is described in terms 
of employment distribution, personal income, and business growth.  

3.9.1.1 Public and Occupational Health and Safety 

Workers’ and public health and safety during facility construction along with subsequent 
operation of facilities are of critical importance and must be addressed during the NEPA 
process. Various DoD and Army regulations (including AR 385-10, the Army Safety Program, 
and AR 40-5, Preventative Medicine) have been put in place to comply with EPA and OSHA 
requirements.  

3.9.1.2 Protection of Children 

EO 13045, Protection of Children from Environmental Health Risks and Safety Risks, was 
introduced in 1997 to prioritize the identification and assessment of environmental health risks 
and safety risks that may affect children and to ensure that federal agency policies, programs, 
activities, and standards address environmental risks and safety risks to children. These risks 
are defined as “risks to health or to safety that are attributable to products or substances that the 
child is likely to come in contact with or ingest.” Evaluating the potentially disproportionate 
risks to children that result from environmental health risks or safety risks during the 
NEPA process satisfies the requirements of EO 13045. 

3.9.2 Description of the Affected Environment 
Camp Williams is a valuable economic asset to the region, employing over 2,300 people, and 
27 percent of the total positions within the UTARNG (UTARNG, 2012a). The economic impact 
of Camp Williams on the local economy is summarized in the Camp Williams LRMP 
(UTARNG, 2012a): 
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Camp Williams is an important economic engine contributing to the regional economy 
through sustained direct employment, indirect spending and construction. The presence 
of the Camp provides a stable jobs base to the region. From 2008 to 2009, the Utah Army 
National Guard supplied nearly 260 full time jobs and issued a total payroll of nearly $11.8 
million in the cities of Lehi and Riverton. Due to the fact that all military and civilian 
employees reside off-Base, this income is directly integrated into the local economies. In 
addition, the installation itself is an important asset to the civilian community as it is used 
by local law enforcement for training, local youth groups for team-building retreats and 
the public for a variety of special events. 

Table 3-9 summarizes data from the United States Census Bureau’s (USCB’s) 2010 database on 
industries in the area surrounding Camp Williams, as well as Salt Lake County, Utah County, 
and the state of Utah for comparison. For socioeconomic reference, the area surrounding 
Camp Williams may be referred to as the Region of Influence, or ROI and may be defined as the 
average between the 2010 Census Tracts 1131.05 and 1151.06 of Salt Lake County and 101.05, 
101.08, and 101.09 of Utah County. The primary industry (18.3 percent of the working 
population) in the ROI is educational services and healthcare and social assistance followed by 
14.2 percent in professional, scientific, and management, and administrative and waste 
management services. The construction industry accounts for 9.0 percent of the population. 

TABLE 3-9 
Employment by Industry for ROI and Surrounding Areas 

 ROI Salt Lake County Utah County State of Utah 

Total employed population 12,811 507,129 223,395 1,265,221 

Agriculture, forestry, fishing 
and hunting, and mining 

3.3 percent1 0.9 percent 1.3 percent 2.1 percent 

Construction 9.0 percent1 6.8 percent 6.8 percent 6.9 percent 

Manufacturing 11.3 percent 1 10.7 percent 9.9 percent 10.7 percent 

Wholesale trade 2.5 percent 1 3.1 percent 2.6 percent 2.6 percent 

Retail trade 10.7 percent 1 12.0 percent 12.7 percent 12.3 percent 

Transportation and 
warehousing, and utilities 

3.3 percent 1 5.6 percent 2.6 percent 4.8 percent 

Information 2.4 percent 1 2.7 percent 2.5 percent 2.2 percent 

Finance and insurance, and 
real estate and rental and 
leasing 

9.6 percent 1 8.7 percent 5.3 percent 6.7 percent 

Professional, scientific, and 
management, and 
administrative and waste 
management services 

14.2 percent 1 12.5 percent 13.3 percent 11.2 percent  

Educational services, and 
health care and social 
assistance 

18.3 percent 1 19.9 percent 27.0 percent 21.6 percent  

Arts, entertainment, and 
recreation, and 

6.5 percent 1 8.4 percent 7.8 percent 8.8 percent 
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TABLE 3-9 
Employment by Industry for ROI and Surrounding Areas 

 ROI Salt Lake County Utah County State of Utah 
accommodation and food 
services 

Other services, except public 
administration 

5.5 percent 1 4.8 percent 4.8 percent 4.6 percent 

Public administration 3.5 percent 1 4.1 percent 3.4 percent 5.5 percent  
Note: 
1Percentage value has been averaged between 2010 Census Tracts 1131.05 and 1151.06 of Salt Lake County and 
101.05, 101.08, and 101.09 of Utah County.  
Source: USCB, 2010. 

Socioeconomic resources are defined as the basic attributes associated with the human 
environment, particularly population and economic activity. Population is described as the 
magnitude, characteristics, and distribution of people. Economic activity is described in terms 
of employment distribution, personal income, and business growth.  

3.9.2.1 Public and Occupational Health and Safety 

Camp Williams is operated as a secure installation with controlled access and is entirely fenced 
and patrolled. The general public is not allowed access.  

A health and safety program has been put in place at Camp Williams and is outlined in the 
Emergency Response/Disaster Relief Plan (2012b). Should any number of emergency incidents 
take place (fire, severe weather, power loss, and medical emergency) the plan standardizes 
operational policies, procedures, and requirements for the Utah Training Center Staff and 
authorized users.  

Emergency services are coordinated with the Commanding Officer. The Commanding Officer is 
the Utah Training Center’s Incident Commander while the Range Control Operations/Fire 
Desk is the hub of operations for emergency response. All reports and updates must be 
channeled through the Fire Desk.  

Project-specific work plans are developed to address the potential presence of hazardous and 
toxic waste materials that could be encountered during implementation of a given project. 
These work plans address the proper handling and disposal of the materials, should any be 
encountered 

The nearest major hospital is Riverton Hospital located approximately 11 miles from the Main 
Gate of Camp Williams. 

3.9.2.2 Protection of Children 

Table 3-10 provides population data for individuals under the age of 19 in the ROI and 
surrounding areas. No children reside on Camp Williams. The ROI has higher percentages of 
very young children (under the age of 5 and ages 5 to 9) compared to the reference population. 
The percentages of older children (ages 10 to 14) are slightly higher than the reference 
population, but the number of much older children (ages 15 to 19) is lower in the ROI than the 
reference population.  
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TABLE 3-10 
Population Demographics for ROI and Surrounding Areas 

 ROI Salt Lake County Utah County State of Utah 

Total Population 32,921 1,032,226 516,571 2,766,233 

Under 5 years 17.1 percent1 8.7 percent 11.1 percent 9.4 percent 

5 to 9 years 14.3 percent1 8.3 percent 10.0 percent 8.9 percent 

10 to 14 years 10.6 percent1 7.6 percent 9.0 percent 8.3 percent 

15 to 19 years 5.8 percent1 7.2 percent 9.3 percent 7.9 percent 

Population Age 0 to 19 47.8 percent1 31.8 percent 39.4 percent 34.5 percent  

Note: 
1Percentage value has been averaged between 2010 Census Tracts 1131.05 and 1151.06 of Salt Lake County and 
101.05, 101.08, and 101.09 of Utah County.  
 
Source: USCB, 2010.  

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

The Council on Environmental Quality definition for a minority states that “Minority 
populations should be identified where either: 1) the minority population of the affected area 
exceeds 50 percent or 2) the minority population percentage of the affected area is meaningfully 
greater than the minority population percentage in the general population or other appropriate 
unit of geographic analysis.....a minority population also exists if there is more than one 
minority group present and the minority percentage, as calculated by aggregating all minority 
persons, meets one of the above-stated thresholds. (Environmental justice guidance under the 
National Environmental Policy Act, CEQ 1997). 

the U.S. Census Bureau defines low-income population areas as a “poverty area” where 20 
percent or more of the residents have incomes below the poverty level, and an “extreme 
poverty area” has 40 percent or more that are below the poverty level. The criteria for 
determining poverty level are applied nationally, except for Alaska and Hawaii, without regard 
to the local cost of living (USCB, 2010) 

The 1995 DoD document titled, “DoD Strategy on Environmental Justice” contains an 
implementation plan describing how to address and incorporate EO 12898. The document 
specifically identifies NEPA as the primary mechanism in which to address the provisions laid 
forth under the order.  
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3.10.2 Description of the Affected Environment 
Persons and organizations known or thought to have a potential interest, including minority, 
low-income, disadvantaged, and Native American groups, have been identified, informed, and 
given the opportunity to participate in Camp William’s LRMP (UTARNG, 2012a) and in this 
EA process. 

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

Based on the 2010 Census, Tracts 1131.05 and 1151.06 of Salt Lake County and 101.05, 101.08, 
and 101.09 of Utah County surround Camp Williams and represent the ROI. Table 3-11 
provides population demographics and poverty levels for the ROI and surrounding areas as 
well as poverty levels. 

TABLE 3-11 
Population Demographics and Poverty Levels for ROI and Surrounding Areas 

 ROI Salt Lake County Utah County State of Utah 

Total Population 32,921 1,032,226 516,571 2,766,233 

White alone 94.6 percent1 86.0 percent 91.3 percent 89.1 percent 

Black or African American 1.6 percent1 1.6 percent 1.1 percent 0.6 percent 

American Indian and Alaska 
Native 

0.3 percent1 0.8 percent 0.6 percent 1.1 percent 

Asian 1.8 percent1 3.3 percent 1.4 percent 2.0 percent 

Native Hawaiian and Other 
Pacific Islander 

0.9 percent1 1.6 percent 0.8 percent 0.9 percent 

Other Race 4.2 percent1 4.2 percent 2.9 percent 3.4 percent 

Hispanic or Latino2 7.6 percent1 17.1 percent 10.7 percent 12.9 percent 

Percentage of population 
below poverty level 

6.1 percent1 12.0 percent 13.6 percent 12.1 percent 

Notes: 
1 Percentage value has been averaged between 2010 Census Tracts 1131.05 and 1151.06 of Salt Lake County and 
101.05, 101.08, and 101.09 of Utah County.  
2 Hispanic origin, could be of any race.  
 
Source: USCB, 2010.  

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

3.11.2 Description of the Affected Environment 
3.11.2.1 Water System 

Drinking water for Camp Williams cantonment area is supported through their own water 
supply system, which consists of the Hidden Valley Springs Numbers 1 through 7, Well #1 and 
Well #2. The Hidden Valley Springs Numbers 1 through 6 are adjacent to and east of the Jordan 
River. The Hidden Valley Springs Number 7 is immediately west of the Jordan River and 
Hidden Valley Springs Numbers 1 through 6.  The recharge zone for the Hidden Valley Springs 
Numbers 1 through 6 extends east toward the Traverse Mountains. The recharge zone for the 
Hidden Valley Springs Number 7 is on the west side of the Jordan River and it extends into the 
Camp Williams Range Area. Irrigation water at Camp Williams is composed of either potable 
water or surface water that is pumped from the Utah Lake Distribution Canal 
(UTARNG, 2008b). Drinking water for the Tickville Range facilities is provided by a connection 
through Eagle Mountain City.  

Groundwater production wells (Wells #1 and #2), provide potable water to Camp Williams and 
are located at the installation. Well #1 (formerly known as “Camp Williams Well”) is located 
east of the Camp Williams Cantonment Area. Camp Williams currently uses Well #1 as its 
primary drinking water supply source (UTARNG, 2008b). Well #1 produces an estimated 
maximum yield of 85 gpm. The recharge zone for Well #1 extends in a southeasterly direction 
from the eastern edge of the cantonment area, through the Utah Highway Patrol driver’s course 
(UTARNG, 2008b).  

Well #2 is located west of the Camp Williams cantonment area within the Traverse Mountains. 
Well #2 was developed in the Beef Hollow drainage and draws water from the Oquirrh 
Quartzite geologic formation (UTARNG, 2008b). The recharge zone for Well #2 encompasses 
the Beef Hollow drainage, upgradient from the well site (UTARNG, 2008b). The maximum 
projected pumping rate for Well #2 is estimated at 200 gpm.  

In accordance with Utah DEQ, Division of Drinking Water regulations, the Hidden Valley 
Springs and Wells #1 and #2 are permitted by the Division of Drinking Water as “Public Water 
Supplies” (UTARNG, 2008b). Camp Williams uses guidelines developed in Drinking Water 
Source Protection Plans to manage the potable water distribution network (UTARNG, 2008b). 

3.11.2.2 Wastewater System 

Camp Williams discharges all sanitary sewer waste to the publicly owned treatment works, 
South Valley Water Reclamation Facility in West Jordan, Utah. Discharge includes limited 
industrial wastewater discharges associated with various on-installation facilities. According to 
the Integrated Contingency Plan (UTARNG, 2007), floor drains associated with these facilities 
are interconnected with subsurface oil/water separators, before gravity-drain discharge to the 
sanitary sewer system beneath Camp Williams (UTARNG, 2008b). Most facilities at Camp 
Williams discharge domestic sewage through the municipal sewer lines. However, some 
training areas have portable or semi-permanent lavatory facilities, which contain 500-gallon, 
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gray water holding tanks, which are periodically emptied by local sanitation contractors 
(UTARNG, 2008b).  

Future development in the Lower Garrison Area (southeast of the cantonment) will be 
connected to Lehi City sanitary sewer system. 

3.11.2.3 Stormwater System 

Stormwater at Camp Williams generally flows from west to east and is managed through an 
existing stormwater system. Stormwater flows are flows collected by channelized stormwater 
inlets covered with grates. The stormwater inlets flow toward a drainage ditch that lies north 
and east of Camp Williams and drains to the nearby Welby-Jacob canal (UTARNG, 2008b). 
However, there is one stormwater outfall that distributes stormwater collected from a portion of 
Camp Williams broadly across the open ground so that it does not directly enter a receiving 
stream (UTARNG, 2008b). Camp Williams has one general stormwater permit for UTARNG 
operations at Camp Williams, which specifies compliance conditions for discharges and 
monitoring conditions. The permit (Permit Number UTR000093) is issued pursuant the Utah 
Pollutant Discharge Elimination System Program (UTARNG, 2008b). 

3.11.2.4 Solid Waste Management 

Municipal solid waste is managed through temporary storage in numerous metal waste bins 
located throughout Camp Williams. Municipal and construction-related solid wastes are 
disposed of off-installation in accordance with relevant state and Federal regulations 
(UTARNG, 2008b). 

3.11.2.5 Energy Distribution System 

The main source of power is supplied to Camp Williams by Rocky Mountain Power. 
Camp Williams has additional power supplied by two on-installation wind turbines located 
adjacent to the Proposed Action site. One primary electrical transmission line corridor extends 
generally east of the cantonment area and through the southwestern portion of the Proposed 
Action site through an existing easement (UTARNG, 2008b). There are 23 electrical transformers 
found in the vicinity of the cantonment area at Camp Williams. Current heating and cooling 
sources at Camp Williams vary from natural gas to electrical with various forms of portable and 
permanent, emergency generator, backup power sources including diesel, batteries, and 
propane (UTARNG, 2008b). The Questar Gas Company provides natural gas at Camp Williams.  

3.11.2.6 Traffic and Transportation  

Primary access to Camp Williams is from SR 68 (Redwood Road) with two entrances. The 
southern entrance is the main entrance and is accessed from the east side of SR 68. The northern 
entrance is also accessed from the east side of SR 68 and is located approximately 700 feet away 
from the southern entrance. The Proposed Action site largely consists of several unimproved 
roads, with access by way of  SR 68 underpass from Transportation Way. 

3.12 Hazardous and Toxic Materials/Wastes 
3.12.1 Definition of the Resource 
Hazardous and toxic materials refers to any item or agent (biological, chemical, or physical) that 
has the potential to cause harm to humans, animals, or the environment, either by itself or 
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through interaction with other factors. Hazardous and toxic wastes are hazardous and toxic 
materials that have been used and are no longer needed. Hazardous and toxic substances have 
hazardous physical and chemical properties and/or have high toxicity.  

Issues associated with hazardous materials typically center around waste streams, underground 
storage tanks, aboveground storage tanks, and the storage, transport, use, and disposal of 
pesticides, fuels, lubricants, and other industrial substances. When such materials are 
improperly used, they can threaten the health and wellbeing of wildlife species, habitats, soil 
and water systems, and humans. Other special hazards typically include asbestos-containing 
material (ACM), lead-based paint (LBP), and radon. The Indoor Radon Abatement Act of 1988 
established a long-term goal that indoor air be as free from radon as the ambient air outside 
buildings. In general, elevated indoor radon gas concentrations may present public health 
concerns. 

3.12.2 Description of the Affected Environment 
3.12.2.1 Former Landfill 

A historical landfill located east of the cantonment area was used between the 1940s and the 
early 1980s for disposal of wastes generated at Camp Williams. During that timeframe, 
individual landfill trenches were excavated approximately 15 feet deep, backfilled with waste, 
and then covered with 2 to 3 feet of topsoil. Reportedly, the trenching started at the northern 
extent of the landfill and then progressed with time toward the south (i.e., the northern trenches 
are older than the more southern trenches). Dump trucks would transport waste from the 
cantonment area to the landfill on a daily to weekly basis. The southernmost projected extent of 
the landfill is located approximately 250 feet northeast (i.e., in a presumed downgradient 
direction) of the Camp Williams water supply Well #1 (UTARNG, 2008b).  

During 2004, electromagnetic induction conductivity and resistivity geophysical surveys of the 
landfill were performed to identify the locations of the former landfill trenches and whether 
there might have been any significant leaching of liquids and/or mobilized wastes from the 
landfill. The surveys identified approximate lateral extents of the former landfill trenches. 
Geophysical anomalies were detected to approximate depths of 60 to 65 feet below grade and 
were thought to represent possible landfill leachate and/or mobilized wastes from the bottom 
of the landfill (UTARNG, 2008b). 

Further investigation of the site and two relatively small geophysical anomalies was performed 
in 2005. Groundwater was measured at approximately 55 feet below ground surface in two 
piezometers. Groundwater samples collected from two piezometers was found to contain no 
quantifiable concentrations of VOCs, except for acetone, a common laboratory solvent used for 
cleaning laboratory equipment. It is not known if the water encountered in the piezometers is 
representative of the shallow aquifer or if it is leached water that leaked from the Utah Lake 
Distributing Canal. 

It remains unknown if, and/or to what degree, the contents of the former landfill may or may 
not have impacted the subsurface environment. The UTARNG Camp Williams Environmental 
Baseline Survey (EBS) conducted in May of 2008 (UTARNG, 2008a) assigned the former landfill 
an Environmental Condition of Property (ECOP) Category 7, areas that have not been evaluated 
or require additional evaluation, and Construction Category II, there is no known 
contamination. 
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3.12.2.2 Former Incinerators 

Two former incinerators were previously operated  east of the cantonment area to burn 
flammable solid waste. It is not known if any hazardous materials or wastes were stockpiled or 
burned at the incinerators. The initial incinerator was a metal unit with a fireproof, shingle roof 
supported by wooden beams, which was constructed during 1927 and was destroyed by fire in 
1939. A two-story brick incinerator was constructed in 1942 as a replacement and is still present 
onsite. It is not known when the use of the incinerator was discontinued (UTARNG, 2008b).  

It is not known if the fire bricks of the former chimney of the existing incinerator might have 
contained any refractory-related constituents such as chromium and/or asbestos. It is also 
unknown if any hazardous constituents may have been temporarily stockpiled for incineration 
and/or actually incinerated at either facility. Therefore, it is unknown if, and to what degree, 
the environment might have been impacted by potential release of any possible hazardous 
constituents to the ground surface surrounding the area, via direct spill and/or air dispersion. 
There are no documented reports of any significant release of any hazardous constituents in this 
area (UTARNG, 2008b). 

According to U.S. Army National Guard’s March 14, 2007, ECOP Standard Operating 
Procedure, Appendix C Special Contamination Concerns guidance document, if no LBP survey 
has been conducted, assume that buildings constructed before 1978 possibly contain LBP. 
Therefore, any paint identified at the incinerator would be managed as LBP. In addition, if 
suspected ACM is identified, an ACM survey would be performed, with any confirmed ACM 
managed in accordance with appropriate regulations. 

The EBS (UTARNG, 2008a) assigned the former incinerators an ECOP Category 7, areas that 
have not been evaluated or require additional evaluation, and Construction Category II, there is 
no known contamination, but there remains some potential that contamination could be 
encountered during construction.  

3.12.2.3 Former Septic Systems 

The Camp Williams cantonment area presently discharges all sanitary sewer waste to the 
publicly owned treatment works, owned and operated by South Valley Water Reclamation 
Facility in West Jordan, Utah. During an estimated timeframe of 1962 to 1973, Camp Williams 
discharged sanitary sewer and related wastes to a septic system (UTARNG, 2008b). The septic 
system was reported to be located to the northeast of the cantonment area and also included an 
“end-of-pipe” discharge to the east of the cantonment area. While the EBS (UTARNG, 2008a) 
was generally unable to identify specific information regarding the septic system, it did indicate 
the septic system, including the end-of-pipe discharge, could have impacted subsurface soils 
and/or groundwater. The EBS (UTARNG, 2008a) assigned the cantonment area septic system 
an ECOP Category 7, areas that have not been evaluated or require additional evaluation, and 
Construction Category II, there is no known contamination. 

3.12.2.4 Storage Tanks 

No documented underground storage tanks are located at the Proposed Action site.  

3.12.2.5 Military Munitions Response Program 
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The Southeast Simulated Attack Area Munitions Response Site (MRS) is a Military Munitions 
Response Program site located adjacent to the southeast corner of the Camp Williams boundary 
along the Jordan River on private land. The Southeast Simulated Attack Area was previously 
used for staging crossing operations across the Jordan River while under simulated enemy fire. 
A site inspection, magnetometer survey, and soil sampling were performed at the site in 2007. 
The results indicated there is no evidence that the soil and groundwater in the Southeast 
Simulated Attack Area MRS have been impacted by munitions constituents. Reportedly, based 
on the types of activities performed at the MRS, buried munitions of explosive concern (MEC) is 
not expected (UTARNG, 2008b).  

3.12.2.6 Radon 

Reportedly, the UTARNG has no known documentation regarding any historical surveys or 
investigations regarding radon levels at Camp Williams (UTARNG, 2008b). Review of the 
Radon Hazard Potential Map of Utah (UGS, 1993) indicates the Proposed Action site falls 
within areas of moderate to high radon potential. Review of the EPA Map of Radon Zones maps 
the State of Utah as Zone 2, which typically exhibits indoor average radon levels between 
greater than or equal to 2 picoCuries per liter of water and less than or equal to 4 picoCuries 
per liter. 7
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4.0 Environmental Consequences 

4.1 Land Use 
The evaluation of impacts on land use for the Proposed Action area  based  the compatibility 
with the military training purposes as outlined in the MTA-L Camp Williams Integrated 
Training Area Management WorkPlan (UTARNG, 2019a) and the Camp Williams UFC Master 
Plan (currently being developed) as well as training doctrine and command directives from the 
UTARNG. In addition, land use is evaluated based on the potential adverse impacts to 
surrounding communities of the Proposed Action.  For example, does the Proposed Action 
consistent with land use plans, zoning or polices, or does it change the existing impact to 
surrounding communities (noise, dust, etc.). 

4.1.1 Effects of the Proposed Action 
Short and  long-term, less-than-significant adverse impacts on land use would be expected as a 
result of the Proposed Action during maneuver trail improvement, new trail construction and 
operational use. . With the exception of about 13.87 acres of new trail proposed to be 
constructed, training using wheeled and tracked vehicles and dismounted troops already 
occurs within the area of the Proposed Action. Maneuver trails identified for improvement or 
construction are located well within the range area and any increase in usage would have a less-
than-significant adverse impact to the surrounding communities.  

4.1.2 Effects of the No Action Alternative 
Under the No Action Alternative, the Proposed Action site would not be constructed at Camp 
Williams. There would be no effects on land uses on Camp Williams as a result of the No Action 
Alternative. 

4.1.3 Mitigation Measures and Best Management Practices 
Impacts would be managed through BMPs such as placement of erosion control devices and re-
seeding. 

4.2 Air Quality 
4.2.1 Effects of the Proposed Action 
Potential air quality impacts associated with the Proposed Action were evaluated based on 
whether potential emissions are localized and temporary and whether a reasonable potential 
exists for a violation of an air quality standard or regulatory threshold. 

Implementation of the Proposed Action would result in short-term and less-than-significant 
adverse impacts on overall air quality from construction. The operation of heavy construction 
equipment would increase exhaust emissions and would generate dust and other 
construction-related particles in the air during the construction phase. Emissions from 
construction vehicles would be minimized by requirements in the construction specifications 
that the contractor keep equipment properly maintained and operating. Construction dust and 
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particles would be reduced by implementation of fugitive dust control measures. These 
measures, as stated in the UTARNG Fugitive Dust Control Plan (UTARNG, 2017), include the 
application of water to exposed ground, limitations on high wind operations, and providing 
temporary wind breaks. Construction activities are not expected to result in emissions that 
would violate applicable air quality control regulations.  

4.2.1.1 Clean Air Act Criteria Pollutants 

The Proposed Action would result in long-term, less-than-significant  adverse impacts to air 
quality because the estimated emissions from the Proposed Action are well below regulatory 
thresholds. This applies in all cases, and most significantly to the de minimis levels established 
under the General Conformity Rule. The Proposed Action is located in a nonattainment area for 
PM2.5 standards, and in discussion with neighboring Salt Lake County for site integration 
(which is a nonattainment area for ozone [precursors VOC and NOx]). Nonattainment status of 
any NAAQS directly implies the existence of a corresponding active State Implementation Plan 
and the need for a conformity determination. However, evaluations of potential changes, in 
direct and indirect air emissions due to the Proposed Action indicate it would not cause an 
exceedance of the de minimis levels set forth under conformity. Therefore, the Proposed Action 
has minimal air quality impact, and is determined to conform. The Proposed action in located in 
a nonattainment area as identified in Chapter 3.3.2. and the estimated construction emissions 
are below the conformity de minimis levels. Appendix G includes a General Conformity 
Analysis and Record of Non-Applicability for this project, signed on Augusts 27, 2019. 

4.2.1.2 Greenhouse Gases 

The Proposed Action would not have a significant impact on GHG emissions because the 
construction and operation activities due to the Proposed Action are not expected to cause 
direct emissions of 25,000 metric tons CO2e or more per year, which is the proposed CEQ 
screening level for including a quantitative and qualitative assessment of GHG emissions in the 
NEPA analysis (CEQ, 2016). Implementation of the Proposed Action would cause long-term, 
less-than-significant  adverse cumulative effects to air quality. These effects would not be 
significant cumulative effects because the relatively small scope of this project, when combined 
with other proposed projects in the area, would not increase air pollutants to levels that exceed 
regulatory thresholds.  

4.2.2 Effects of the No Action Alternative 
Implementation of the No Action Alternative would not result in a change in current 
conditions, and therefore, no impacts to air quality would occur. 

4.2.3 Mitigation Measures and Best Management Practices 
No mitigation measures are necessary for the proposed action; however, several BMPs are used. 
These BMPs include routine maintenance of construction equipment and vehicles and 
prepositioning fueling points to reduce travel time. Several BMPs for fugitive dust control are 
found in the Camp Williams Fugitive Dust Control Plan and include use of water trucks and 
annual application of magnesium chloride along major unpaved road for dust suppression.  
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4.3 Noise 
4.3.1 Effects of the Proposed Action 
Less-than-significant , short-term adverse impacts on noise from construction activities would 
be likely from implementation of the Proposed Action. The Proposed Action site is located 
within the Camp Williams boundary which is characterized by uneven terrain with multiple 
hills and ravines.  The maximum passby noise estimates of 50 feet from heavy construction 
equipment (dozers, trucks) is 85dBA as shown in Table 4-1. Passby noise is the level measured 
in dBA, of a passing vehicle from a fixed point 50 feet from and perpendicular to a roadway.   
Sound at this level would most likely not be heard outside of the boundary due to sound 
attenuation from reflective surfaces or barriers such as an adjoining hillside and the distance to 
a sensitive receptor. There are no residences that border the Proposed Action site. The Proposed 
Action site is outside of the current 65 dB noise contour and with the amount of distance to the 
nearest sensitive receptor, audible noise from construction activities are expected to be 
insignificant. Generally, construction noise is greatest early in the construction project during 
clearing, grading, and compacting. However, the noise impacts would be restricted to the 
daylight hours during weekdays. Because of the timing of the construction-related noise 
(weekdays during the day), it would be unlikely that persons outdoors could experience 
nuisance-level noise that could interfere with normal conversations unless in the immediate 
construction area. Temporary construction-related noise impacts would end once construction 
is complete.  

Tactical vehicle noise is generally a non-issue within training areas compared with other 
military sources of noise such as rotary wing aircraft operations and large caliber weapons. The 
maximum passby noise estimates at a distance of 50 feet and speed of 20 miles per hour are 68.5 
dBA for a 2-axle HMMWV and 79.0 dBA for a 3-axle truck: MTV (see Table 4-1 for noise 
estimates for common tactical and non-tactical vehicles). For existing and new maneuver trails, 
passby noise level estimates for tactical vehicles would be comparable to the noise estimates 
shown above and in Table 4-1. Since all of the new maneuver trails are located well within the 
Camp Williams range boundary, less than significant impacts from noise to any areas outside 
the range boundary would occur. The residential dwellings near the south boundary and 
eastern boundary would not likely perceive any change in noise levels during military 
operation. Additionally, during construction, workers will wear hearing protection as directed 
by OSHA and National Guard requirements. 
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 TABLE 4-1 
 Comparison of Maximum Passby Noise Estimates 

Speed, MPH 

Peak Passby dBA at a Distance of 50 Feet 

Traffic Noise Prediction Model Heavy 
Construction 
Equipment, 

Dozers, Trucks 
Autos, Pickups, 

SUVs 
2-Axle HMMWV, 

LMTV 
3-Axle 

Truck:MTV 
4-Axle Truck: 

HEMTT 

12 47.0 62.8 75.5 76.9 85.0 

15 50.7 65.3 77.0 78.2 85.0 

20 55.6 68.5 79.0 80.0 85.0 

25 59.4 71.0 80.5 81.3 85.0 

30 62.4 73.0 81.8 82.4 85.0 
Source: US Army Public Health Command, Environmental Noise Branch. Vehicle Noise Estimates for Stryker 
Brigade Combat Team EIS, Hawai’I, 2004 
 

4.3.2 Effects of the No Action Alternative 
No new construction or development activities are proposed under the No Action Alternative; 
therefore, no new significant noise impacts would occur. Noise would continue from current 
operational activities. 

4.3.3 Mitigation Measures and Best Management Practices 
A BMP used to manage noise from construction activities  would be  to restrict construction 
activities to daylight hours during weekdays only when reasonable.  

4.4 Geology, Topography, and Soils 
Protection of unique geological features, minimization of soil erosion, and the siting of facilities 
in relation to potential geologic hazards are considered when evaluating potential effects of a 
Proposed Action on geological resources. Generally, adverse effects can be avoided or 
minimized if proper construction techniques and erosion-control measures are incorporated 
into project development. Effects on geology and soils would be significant if they would alter 
the lithology, stratigraphy, and geological structures that control groundwater quality, 
distribution of aquifers and confining beds, and groundwater availability or change the soil 
composition, structure, or function within the environment. Erosion related to ongoing and 
future training operations is identified through the Range and Training Land Assessment 
(RTLA) component of the ITAM program.  Erosion areas of concern that are identified are then 
mitigated using BMPs which are outlined and implemented through the Land Rehabilitation 
and Maintenance (LRAM) component of the ITAM program. 

4.4.1 Effects of the Proposed Action  
Long-term, negligible to less-than-significant  adverse impacts on soils would be expected from 
implementing the Proposed Action. The Proposed Action would require disturbance of 
approximately 59.2 acres of existing soils for clearing and or grading. Clearing of vegetation 
would increase erosion and sedimentation potential. Soil erosion and sediment production 
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would be minimized for all construction operations as a result of following an approved 
sediment and erosion-control plan. 

Impacts would be managed through BMPs such as placement of erosion control devices and 
reseeding.  

Loss of soil structure due to compaction from foot and vehicle traffic could result in changes in 
drainage patterns. Soil erosion and sediment control measures would be included in site plans 
to minimize long-term erosion and sediment production at each site. Use of stormwater control 
measures that favor re-infiltration would minimize the potential for erosion and sediment 
production as a result of future storm events. However, as most of the site is only sparsely 
vegetated, it is anticipated that clearing of vegetation would have a long-term, less-than-
significant  adverse impact on soil erosion and sedimentation, especially during storm events. 

Short-term, less-than-significant  adverse impacts would be expected from trail construction 
associated with clearing and grading.  Clearing would involve removal of vegetation and 
disturbance of soil structure. Removal of vegetation would temporarily increase erosion and 
sedimentation until re-vegetation has occurred. Once vegetation has been reestablished, impacts 
from trail construction activities would be reduced to negligible. 

Soil disturbance on steep slopes has the potential to result in excessive erosion due to instability 
of the disturbed soils and high runoff energy and velocity. In addition, erosion from wind has 
the potential to impact disturbed soils where vegetation has been removed or the earth is bare. 

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

4.4.3 Mitigation Measures and Best Management Practices 
A project-specific Stormwater Pollution Prevention Plan (SWPPP), erosion control plan, and 
construction BMPs would be implemented to minimize soil erosion. BMPs could include 
installing silt fencing and sediment traps, applying water to disturbed soil, and re-vegetating 
disturbed areas as soon as possible after disturbance.  BMPs implemented on the maneuvering 
trails could include armored water crossing, diversion ditches, gabion headcut structures, 
energy dispersers, rolling dips, rubber deflectors, and water bars. 

4.5 Water Resources 
4.5.1 Effects of the Proposed Action 
4.5.1.1 Surface Water 

No surface water features are located in areas of the Proposed Action; however, maneuver trails 
are located near drainages that can contain ephemeral flows during storm events. Potential 
short- and long-term, less-than significant adverse impacts to these ephemeral flows would be 
expected as a result of the Proposed Action. Sediment from construction activities could be 
conveyed by stormwater, and eventually flow into a drainage on the range. .  
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4.5.1.2 Groundwater 

Depending on actual construction plans, potential short- and long-term less-than-significant 
impacts on groundwater quality and decreased aquifer recharge could occur as a result of the 
Proposed Action. Decreased aquifer recharge could occur from surface disturbance that alters 
drainage patterns and/or creates slightly more impervious surface over the Proposed Action 
site.  

4.5.1.3 Wetlands and Waters of the United States 

The Proposed Action would avoid any impacts on wetlands and other waters of the United 
States. No impacts would occur. 

4.5.1.4 Floodplains 

The entire range area of Camp William is in Zone X, Area of Minimal Flood Hazard (May 2019). 
There would be less-than-significant adverse impacts during construction activities and storm 
events resulting from the Proposed Action  

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

4.5.3 Mitigation Measures and Best Management Practices 
No mitigation measures are available for the Proposed Action; however, several BMPs are used 
to manage migration of soil exposed during the construction phase. These BMPs include 
installation of silt fencing, hay bales, and/or gradient terraces and reseeding of exposed areas. 
The BMPs would be implemented to: 

• Minimize the amount of disturbed soil during construction 
• Prevent runoff from offsite areas from flowing across disturbed areas 
• Slow down runoff flowing across the site 
• Remove sediment from onsite runoff before it leaves the site 

These BMPSwould be included as part of the Utah Pollutant Discharge Elimination System 
permitting process. A project-specific SWPPP would help manage short term adverse impacts.  

4.6 Biological Resources 
Biological resources are evaluated in terms of compliance with Section 7 of the ESA and related 
laws and authorities. Emphasis is placed on species with legal, commercial, recreational, 
ecological, or scientific importance. Biological resources might be affected directly by ground 
disturbance or indirectly through such changes as increased construction noise. A habitat 
perspective is used to provide a framework for analysis of general classes of effects on 
biological resources (i.e., removal of critical habitat, noise, human disturbance). Effects on 
biological resources were assessed by evaluating the following: 

• Potential for loss or alteration of suitable habitat and the proximity of similar habitat 
• The proportion of the resource that would be affected relative to its occurrence in the 

region 
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• The sensitivity of the resource to proposed activities 
• The duration of ecological effects 

Under the ESA, federal agencies are required to provide documentation that ensures that 
agency actions will not adversely affect the existence of any federally threatened or endangered 
species. The ESA requires that all federal agencies avoid “taking” threatened or endangered 
species (which includes jeopardizing threatened or endangered species habitat). Section 7 of 
the ESA establishes a consultation process with USFWS that ends with concurrence on a 
determination of the risk of jeopardy from a federal agency project. 

4.6.1 Effects of the Proposed Action 
4.6.1.1 Vegetation 

According to USFWS and Utah DNR, three federally listed plant species are found within Utah 
and Salt Lake Counties. The Proposed Action site has potentially suitable habitat for the Ute 
ladies’-tresses (Spiranthes diluvialis); however, according to the Camp W.G. Williams Floristic 
Survey Report, no rare or endangered species were found within Camp Williams (NSA, 2009, 
and references within). The closest known occurrence of the Ute ladies’-tresses, or any federally 
listed sensitive species, is near the north shore of Utah Lake, which is approximately 5 miles 
from Camp Williams. Therefore, this species is unlikely to occur on Camp Williams and no 
impacts on listed plant species would be expected. 

Short- and long-term, less-than-significant  to moderate adverse impacts on vegetation species 
presently inhabiting the Camp Williams would be expected from the implementation of 
Proposed Action. About 422 acres of vegetation could receive long-term, less-than-significant 
adverse impacts with the implementation of the Proposed Action. In accordance with the 
management guidelines in the Camp Williams INRMP (UTARNG, 2009) relating to no net loss 
of habitat, particularly of sagebrush, direct impacts to sagebrush habitat (shrub-steppe) by 
implementation of the Proposed Action would be offset by creating sagebrush habitat or 
restoring an area once supporting sagebrush habitat. 

This action may have the potential to increase invasive and Noxious Weeds, as designated by 
the State Of Utah.  Noxious weeds on these sites should be controlled prior to commencing 
work. 

4.6.1.2 Wildlife 

Short- and long-term, less-than-significant  to moderate adverse impacts on wildlife species 
presently inhabiting the Proposed Action site would be expected from the implementation of 
the Proposed Action. Noise disturbances during construction, including clearing, grading, 
backfilling, and compacting, and noise associated with construction equipment moving to and 
from the project site would be expected to disrupt several wildlife species. 

Certain wildlife species adapted to urban development and noise levels associated with 
common activities on Camp Williams (e.g., American robin, rock and mourning doves, and 
raccoons) would be expected to return to the area after development. Other less-tolerant species 
(e.g., sage thrasher, sage sparrow, and anteflexa pronghorn antelope) would be forced to 
relocate permanently to adjacent similar and undeveloped habitats due to the permanent 
reduction in habitat and increase in human disturbances from development. This would result 
in long-term less-than-significant  adverse effects. These species could be replaced by other 
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species that are more tolerant of urban environments, which are often invasive species (e.g., 
house sparrow [Passer domesticus], or European starling [Sturnus vulgaris]). Replacement of 
native species with invasive species would also cause long-term less-than-significant  adverse 
impacts on native wildlife. 

Long-term, less-than-significant , adverse impacts on smaller, less-mobile species within the 
Proposed Action site could also occur as a result of direct mortality associated with collision 
with construction equipment (e.g. Utah Milk Snake). Long-term, less-than-significant  adverse 
impacts on wildlife would also be expected from implementation of the Proposed Action due to 
loss of foraging, nesting, and burrowing habitat within the project footprint. A loss of habitat 
for birds, reptiles, rodents, and other small mammals would decrease prey availability for 
raptors and mammalian predators that might use the Proposed Action site for 0.hunting.  

The Proposed Action site is composed primarily of sagebrush habitat, and impacts from the loss 
of habitat within the Proposed Action site would be less-than-significant, as sagebrush 
communities cover approximately 35 percent of Camp Williams (UTARNG, 2009) and occur 
over relatively large areas throughout the region. However, Sagebrush habitat is being lost at a 
much higher rate across the west than historically experienced due to large scale human 
development, therefore caution should be taken to limit unnecessary removal.  

4.6.1.3 Sensitive and Protected Species 

While state sensitive and protected species have been observed as present on Camp Williams 
and adjacent to the Proposed Action site (see section 3.7.2.8), the training site does not have 
suitable habitat for federally-listed species, and is evaluated as having “No Species Present”.  
Best management practices will be implemented to avoid adverse impacts to state-listed species.  
However, if a federal- or state-listed threatened or endangered species is encountered during 
construction within the Proposed Action site, construction activities would cease and the 
USFWS or Utah DNR would be notified for instruction on appropriate procedures to follow to 
ensure that the species were not adversely impacted. Certain threatened or endangered species 
could be disproportionally sensitive to short-term disturbances associated with construction 
and long-term disturbances from developed environments. While mitigation measures can be 
taken to protect immediate risks to state- or federal-listed species, disturbances from the 
Proposed Action could be expected to preclude future habitation of several sensitive or 
protected species on Camp Williams. 

Golden eagle nests are located in or adjacent to the Proposed Action site. The USFWS 
recommends a spatial buffer of 0.5 mile between golden eagle nests and urbanization and 
construction activities that might impact golden eagles (USFWS, 1999). A minimum spatial 
buffer of 660ft must be maintained according to the “National Bald Eagle Management 
Guidelines”(USFWS 2007), which also extend to golden eagles. Regular monitoring of known 
nests on Camp Williams for reestablishment by golden eagles is conducted each spring from 
February to June following USFWS guidance. Surveys for new golden eagle nests are also 
performed each spring across the camp. Special attention during surveys will be given within 
and adjacent to the Proposed Action site particularly before and during construction activities. 
The most recent active golden eagle nest was 2017, known as nest 2 depicted in The Camp 
Williams – Eagle Nest Survey Figure found in Appendix A. USFWS guidelines indicate that 
nests should be treated as active at least 4 years after the last known activity (USFWS 1999). 
Nest 2 hatched two chicks in 2017 but failed, presumably due to predation. The nest was 
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maintained/added to in 2018 but no eagles made a nesting attempt. There were no signs of use 
in 2019. Nest 2 is currently within the 0.5 mile buffer but remains well outside a 660 ft buffer. 
There is a ridgeline between the nest and the proposed action areas that results in no direct line 
of sight from nest 2 and any of the proposed action sites that are within the 0.5 mile buffer. 
Therefore, it is unlikely that the action will have any significant adverse effects. However, if the 
nest is active at the start of the project or at any point during, consultation with USFWS will be 
sought. Bald eagles have been observed irregularly roosting in trees on the NSA property 
adjacent to the Proposed Action site. This area and the taller trees along the Jordan River are 
viable habitat for the bald eagle; however, nesting bald eagles have not been reported.  
Continued monitoring for bald eagle activity and nests would be conducted, as the USFWS 
recommends a spatial buffer of 1 mile between bald eagle nests and urbanization and 
construction disturbances (USFWS, 1999).  

Several migratory birds, particularly shrub- and ground-nesting species, would be expected to 
use the Proposed Action site for nesting purposes. The Migratory Bird Treaty Act of 1918 
(16 USC 703–712), as amended, and EO 13186, Responsibilities of Federal Agencies to Protect 
Migratory Birds, require federal agencies to minimize or avoid impacts on migratory birds 
listed in 50 CFR 10.13. If design and implementation of a federal action cannot avoid 
measurable negative impact on migratory birds, EO 13186 requires the responsible agency to 
consult with the USFWS and obtain a Migratory Bird Depredation Permit. There have been no 
recent recordings of threatened or endangered species occurring at Camp Williams, with the 
exception of the American white pelican (state-listed wildlife species of concern), which is 
occasionally observed flying above the Jordan River. Long-term impacts on the American white 
pelican would not be expected from the development of the Proposed Action site. This species 
has only been observed flying over the Jordan River in the eastern portion of Camp Williams, 
presumably migrating between the Great Salt Lake and Utah Lake. Therefore, it is assumed that 
the pelicans are not using Camp Williams for permanent habitat. Extensive surveys conducted 
in the summer of 2005 for federally or state threatened or endangered species and ongoing 
avian surveys have revealed no sensitive or protected species occurring on Camp Williams. 
Consequently, it is unlikely that federal- and state-listed species would be impacted by the 
Proposed Action. 

The state sensitive species that could occur in the action area are birds.  These species have no 
legislative protections under Utah code but are protected under the Migratory Bird Treaty Act. 

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

4.6.3 Mitigation Measures and Best Management Practices 
BMPs could include providing educational materials and briefing construction personnel on the 
potential animal and plant species that might be encountered, specifically, threatened or listed 
plant and animal species, as well as invasive and noxious plants known to be on site. Noxious 
weed would be identified during construction site preparation activities.  Mitigation action 
would be taken in areas with noxious weeds so these materials are not spread or dumped so as 
to propagate noxious species when reasonable.   
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In accordance with the management guidelines in the Camp Williams INRMP (UTARNG, 2009) 
relating to no net loss of habitat, particularly of sagebrush, direct impacts to large, contiguous 
tracts of sagebrush habitat (shrub-steppe) by implementation of the Proposed Action would be 
offset by creating sagebrush habitat or restoring an area once supporting sagebrush habitat 
when reasonable.  

The following BMPs would be implemented 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 starting at least 
2 weeks before site clearing. 

• 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. 

4.7 Cultural Resources 
Potential impacts are assessed by (1) identifying the nature and potential importance of cultural 
resources in potentially affected areas and (2) identifying activities that could directly or 
indirectly affect cultural resources classified as historic properties.  

4.7.1 Effects of the Proposed Action 
Construction within the Area of Potential Effect (APE) has the potential to adversely impact 
eight NRHP-eligible historic properties. Those sites are identified as 42SL81 (small lithic 
scatter), 42SL555 (large lithic and ground stone scatter of undermined cultural affiliation), 
42SL566 (large lithic and ground stone scatter that appears to be of Early Archaic cultural 
affiliation), 42UT170 (large lithic, ceramic, and ground stone scatter of Fremont complex 
cultural affiliation), 42UT512 (very large quarry of undermined cultural affiliation), 42UT514 
(relatively small lithic scatter of undermined cultural affiliation), 42UT1189 (consists of a 
segment of the historic Jordan Narrows to Mercur Electrical Transmission Line) and 42UT1555 
(small lithic and ceramic scatter associated with Fremont complex occupation of the area) are 
determined eligible for listing on the NRHP; however, the characteristics which make them 
eligible for listing on the NRHP will not be adversely effected by the Proposed Action.  

Additional sites determined to be ineligible for the NRHP are located within the APE and will 
incur less-than-significant impacts which include 42UT531, 42UT534, 42UT619, 42UT620, 
42UT622, 42UT1016, and 42UT1223 which are all located along the southern Camp Williams 
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boundary. Sites 42UT1466 and 42UT1525 are located in the Tickville Gulch area. Sites 42SL82 
and 42UT515 are located in the northwestern portion of Camp Williams along Sheps Ridge. 

A determination of No Adverse Effect for the Proposed Action was prepared and submitted to 
SHPO for review given the site protection and monitoring efforts outlined in the attached letter. 
As documented in a letter dated October 19, 2015, SHPO concurs with the determination and 
effect for the Proposed Action (see Appendix C). As noted in the ICRMP, Standard Operating 
Procedure No. 5 for Inadvertent Discovery of Cultural Materials addresses the steps to take in 
the event of discovery of known or likely human remains, unmarked graves, Indian or 
historical artifacts, archaeological features, or Paleontological remains during construction 
would adequately manage any potential effects. As a result, no impacts would occur. 

4.7.1.1 Native American Consultation 

At the time of publication, no concerns have been received from consulted Native American 
Tribesand there are no known archaeological sites, Traditional Cultural Properties, or 
landscapes that are a concern to Native Americans. 

4.7.1.2 Paleontological Resources 

The Proposed Action site is considered to have a low probability for yielding significant 
paleontological resources. The Proposed Action would not adversely affect paleontological 
resources. 

4.7.2 Effects of the No Action Alternative 
The No Action Alternative would have no effect on cultural resources as no ground-disturbing 
activities would occur. 

4.7.3 Mitigation Measures and Best Management Practices 
As noted in the ICRMP, Standard Operating Procedure No.5 for Inadvertent Discovery of 
Cultural Materials, the steps to take in the event of discovery of known or likely human 
remains, unmarked graves, Indian or historical artifacts, archaeological features, or 
Paleontological remains during construction would adequately manage any potential effects. 
written Unanticipated Discovery Plan to address the steps to take in the event buried cultural 
resources or artifacts are discovered during construction would adequately mitigate any 
potential adverse effects.  

4.8 Socioeconomics 
4.8.1 Effects of the Proposed Action 
All trail improvements and new trail construction will be performed by ITAM employees who 
live in communities adjacent to Camp Williams. Their salaries are spent primarily in these 
communities and support the local economy. Some equipment rental from businesses in Salt 
Lake County will take place for aggregate processing and trail construction. This will have a 
less-than-significant short term positive affect to the local economy as part of the Proposed 
Action. 
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4.8.2 Effects of the No Action Alternative 
Under the No Action Alternative, there would be no change in socioeconomic benefits to the 
region.  

4.8.3 Mitigation Measures and Best Management Practices 
No mitigation measures will be necessary to reduce any adverse environmental impacts to 
below significant levels.  

4.9 Environmental Justice 
4.9.1 Effects of the Proposed Action 
The Proposed Action is not likely to impact a disproportionate population of low-income 
families, or minorities because the components of the Proposed Action would occur entirely 
within the Camp Williams boundary. However, for reference purposes, when evaluating the 
minority population of the ROI, it is comparable or lower to the reference areas populations. 

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

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

4.9.3 Mitigation Measures and Best Management Practices 
No mitigation measures will be necessary to reduce any adverse environmental impacts to 
below significant levels.  

4.10 Infrastructure 
4.10.1 Effects of the Proposed Action 
Construction or improvement of maneuver trials as outlined in the Proposed Action is done 
with ITAM employees who commute relatively short distances from surrounding communities 
each day for work. This would occur for both the proposed action or no action alternative. 
Equipment and vehicles used to implement the Proposed Action are already located at Camp 
Williams and do not enter the state roads or traffic patterns used by the general public. Some 
earth moving equipment may be rented locally and transported to the Camp Williams range, 
but would have a less-than-significant adverse impact as they are transported to or away from 
the project area.   

4.10.2 Effects of the No Action Alternative 
Under the No Action Alternative, there would be no change in or impacts on infrastructure. 
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4.10.3 Mitigation Measures and Best Management Practices 
No mitigation measures will be necessary to reduce any adverse environmental impacts to 
below significant levels. 

4.11 Hazardous and Toxic Materials/Wastes 
Use of heavy equipment for trail improvement and construction use petroleum, lubricants and 
oil as well as hydraulic fluid. There is a potential for releases for these materials to the 
environment which could trigger localized contamination and immediate response for cleanup 
and disposal. Based on this potential there may be a short-term less-than-significant adverse 
impact for localized releases of these regulated materials to the environment. The DoD and 
Army regulations (including AR 385-10, the Army Safety Program, and AR 40-5, Preventative 
Medicine) have been put in place and would be adhered to in order to protect workers and 
comply with EPA and OSHA requirements. 

4.11.1 Effects of the Proposed Action 
4.11.1.1 Hazardous Materials/Waste and Petroleum Products 

Implementation of the Proposed Action would result in short-term,  less-than-significant 
adverse impacts, resulting from the use of hazardous materials associated with construction 
activities (e.g. fuel, oils, lubricants, construction materials).. It is not expected that  hazardous 
materials other than petroleum, oil and lubricants would be brought on site during construction 
or operational times.. All fuels , oils, lubricants, and hydraulic fluid in excess of 55-gallons, 
would be dispensed using appropriate portable secondary containment.  Any hazardous wastes 
generated would be disposed of in accordance with local, state, and federal regulations. Military 
Munitions and Unexploded Ordnance 

No impacts would be expected. There is no expected unexploded ordinance within the 
Proposed Action site. 

4.11.2 Effects of the No Action Alternative 
Under the No Action Alternative, there would be no change in or impacts on environmental 
restoration, hazardous materials and wastes at Camp Williams.  

4.11.3 Mitigation Measures and Best Management Practices 
Best Management Practices used to manage potential release of hazardous materials include the 
use of secondary containment during equipment or vehicle fueling; regular maintenance of 
equipment and vehicles to check for leaks, cracked hydraulic hoses, etc.; and, preparation and 
implementation of pollution prevention plans. Emergency response and cleanup measures will 
be used to respond to environmental contamination in the event of an accidental release. Best 
Management Plans 

Unavoidable impacts would result from implementation of the Proposed Action, but these 
impacts would be managed through implementation of the BMPs listed in Table 4-1.  
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TABLE 4-2 
Best Management Plans for the Proposed Action 

Resource Area Best Management Practices 

Land Use Use of BMPs such as erosion control measures and re-seeding . 

Air Quality Ensure routine maintenance of vehicles occurs to reduce air emissions. Locate fueling 
points closer to construction activities to reduce number of trips to the project site. 
Implement fugitive dust control measures as outlined in the Camp Williams Fugitive 
Dust Control Plan 

Noise Limit construction activities to day-time working hours during weekdays to reduce 
impacts to residential populations in surrounding communities when reasonable. . 
Ensure all construction workers wear appropriate hearing protection. 

Geology, Topography, 
and Soils 

Installation erosion control BMPs such as silt fencing and sediment traps, applying 
water to disturbed soil, and re-vegetating disturbed areas as soon as possible after 
disturbance.  

Water Resources BMPs would be used during construction activities to control stormwater run-off and 
reduce erosion. They could include installation of silt fencing, hay bales, and/or 
gradient terraces. A project-specific SWPPP would minimize adverse impacts. 

Biological Resources Direct impacts to large tracts of sagebrush habitat would be offset by creating 
sagebrush habitat or restoring an area once supporting sagebrush when reasonable. 
Reduction to impacts on migratory birds would be accomplished through proper 
coordination of construction timing. 

Cultural Resources Any impacts to cultural resources that cannot be avoided will be mitigated under the 
direction of the UTARNG Cultural Resource Manager and the State Historical and 
Preservation Officer. 

Hazardous and Toxic 
Materials/Wastes 

Development of appropriate work plans for hazardous and toxic waste for areas where 
there remains some potential that contamination may be encountered during 
construction, have not been evaluated, or require additional evaluation. Any 
hazardous and toxic waste encounters during implementation of the Proposed Action 
would mitigate potential impacts. These plans would include pollution prevention, 
emergency response, and spill contingency plans.  

 

4.12 Cumulative Effects 
4.12.1 Introduction 
As defined by CEQ Regulations at 40 CFR Part 1508.7, cumulative impacts are those that “result 
from the incremental impact of the Proposed Action when added to other past, present, and 
reasonably foreseeable future actions, without regard to the agency (Federal or non-Federal) or 
individual who undertakes such other actions.” Cumulative impact analysis captures the effects 
that result from the Proposed Action in combination with the effects of other actions in the 
Proposed Action’s ROI.  

Because of the number of past, present, and reasonably foreseeable future actions near 
Camp Williams, cumulative effects are the most difficult to analyze. The NEPA requires the 
analysis of cumulative environmental effects of a Proposed Action on resources that may often 
be manifested only at the cumulative level, such as traffic congestion, air quality, noise, 
biological resources, cultural resources, socioeconomic conditions, utility system capacities, 
and others. 
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Past, present, and reasonably foreseeable actions in the vicinity of the Proposed Action site 
analyzed in this EA include the following: 

• The Thanksgiving Point development includes a golf course, a park, and a residential 
development across the Jordan River to the east of Camp Williams. 

• Ongoing construction of the National Data Center. 

• Residential development associated with Lehi City. 

• Non-renewing lease of the Department of Public Safety driving track located in the 
southeast portion of the Proposed Action site. 

4.12.2 Cumulative Effects within the Area 
Overall, Camp Williams is located in an area that is growth-restricted due to surrounding 
topographical features. Despite terrain, however, the nearby cities of Herriman, Bluffdale, Lehi, 
Saratoga Springs, and Eagle Mountain have experienced significant growth (UTARNG, 2012a).  

This steady growth has increased regional traffic congestion, air quality impacts, and other 
environmental effects, placing increased demands on services, utilities, infrastructure, and is 
resulting in consuming former open space areas with new development. Development of 
former open space has resulted in associated natural and cultural resources impacts, and the 
conversion of some agricultural properties. The topographical restrictions, however, will 
ultimately cause a decrease in nearby development potential and cause the potential for further 
impacts to taper off.  

4.12.3 Cumulative Effects of the Proposed Action 
Implementation of the Proposed Action is not expected to result in any significant cumulative 
impacts. The Proposed Action would not noticeably contribute to the ongoing regional decline 
in natural or cultural resources, as no significant resources would be affected if proper 
mitigation measures are taken. In terms of air quality, the Proposed Action would not 
significantly, cumulatively increase regional impacts; the action primarily involves staff and 
activities currently present at Camp Williams. The Proposed Action would maintain or enhance 
the local socioeconomic environment through providing short-term construction jobs and 
long-term benefits through increased training use of the site, with consequent increases in 
local spending. 

While positive cumulative impacts to the socioeconomic environment would be anticipated, the 
Proposed Action would likely produce localized, less-than-significant adverse effects to the 
human environment through less-than-significant potential increases in local area air quality 
emissions, and noise. As noted previously, this does not represent a regional cumulative 
impact.  

Under the No Action Alternative, UTARNG would not construct the Proposed Action and 
would continue with operations as currently conducted at Camp Williams. The UTARNG 
would remain under current conditions and continue to operate under current limitations.  
Current limitations to training range from insufficient width to traverse trails safely to blind 
curves to substrate insufficient to handle vehicles in inclement weather.  
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4.12.4 Inter-relationship of Cumulative Effects 
The environment surrounding the Proposed Action site is changing. The UTARNG’s Proposed 
Action plan includes improvements to existing maneuver trails to meet objectives and the 
construction of several new maneuver trails proposed for use by a range of light to heavy 
vehicles as well as dismounted maneuvers that could impact approximately 59.22-acres within 
the Camp Williams boundary. This would produce less than significant environmental effects. 
Within the surrounding area and region, a need for land to accommodate the area’s increasing 
population and economic development, including additional industrial uses, businesses, homes, 
and related services and infrastructure would produce environmental effects. These two factors 
are interrelated in two ways: 

1. One of the missions of the UTARNG is to service the emergency needs of the people of the 
State of Utah. Land and facilities are necessary to accommodate training so that the 
UTARNG can service the community effectively (as well as the entire country, in terms of 
national defense). As such, the growth of the region, Utah, and the nation as a whole drives 
the need for this additional training and support capability; and 

2. Both factors produce pressures on the environment within the region.  

Interrelated cumulative impacts place demands on the local area, planning organizations, and 
the military’s natural resource management, cultural resource management, and public works 
personnel. Through sound, integrated, long-range planning on both sides of the proverbial 
fence, these impacts are minimized. 

No significant adverse cumulative impacts to the environment, induced by changes under the 
Preferred Action, are anticipated within the region. Close coordination between the UTARNG 
and local planning authorities and community representatives would serve to minimize any 
identified potential future land use conflicts. Implementation of land use and resource 
management plans would serve to control the extent of environmental impacts, and proper 
planning would ensure that future socioeconomic conditions maintain the quality of life that 
area residents currently enjoy. Implementation of effective environmental management plans 
and programs would minimize or eliminate any potential cumulative degradation of the 
natural ecosystem. 
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5.0 Comparison of Alternatives and Conclusions 

5.1 Comparison of the Environmental Consequences of 
the Alternatives 

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

 Less-than-significant adverse impacts would be associated with land use, air quality, noise, 
geology, topography, and soils, water resources, biological resources, cultural resources, and 
infrastructure. 

The Proposed Action involves the construction of new trails and maintaining and improving 
existing trails. Positive short-term impact on the local economy from construction-related jobs 
can be expected over the project implementation timeframe.  

TABLE 5-1 
Comparison of Impacts of Considered Alternatives  

Resource Area Proposed Action No Action Alternative 

Land Use Conversion of approximately 59.2 acres of currently 
undeveloped land. Short-term, less-than-significant 
adverse impacts on land use associated with construction 
activities. Long-term operational impacts would be reduced 
through best management practices (BMPs).  

No impacts  

Air Quality Short-term, less-than-significant adverse impacts 
associated with fugitive dust during construction activities. 
Impacts would be reduced through BMPs. Long-term, 
less-than-significant adverse impacts associated with the 
creation of permanent sources of air emissions.  

No impacts  

Noise  Construction-related noise could produce short-term, 
less-than-significant adverse impacts. BMPs would reduce 
impacts by limiting noise to daylight hours.  

No impacts  

Geology, Topography, 
and Soils 

Disturbance of approximately 59.2 acres of existing soils 
for clearing and/or grading. Short-term, less-than-
significant adverse impacts associated with potential 
erosion and sedimentation.  Impacts would be reduced 
through BMPs such as placement of erosion control 
devices and re-seeding.  

Long-term, less-than-
significant adverse 
impacts associated with 
potential erosion and 
sedimentation on existing 
unimproved trails. 

Water Resources Construction activities and new operations could contribute 
to short- and long-term, less-than-significant adverse 
impacts to nearby water and floodplains. The use of BMPs 
would mitigate impacts on the nearby waterways, as well 
as groundwater, to result in short- and long-term, 
less-than-significant adverse impacts during and following 
construction.  The proposed action would serve to 
decrease impacts to water resources through implementing 
BMP’s not currently in place. 

Long-term, less-than-
significant adverse 
impacts to nearby water 
due to erosion runoff on 
existing unimproved 
trails. 



 

 

TABLE 5-1 
Comparison of Impacts of Considered Alternatives  

Resource Area Proposed Action No Action Alternative 

Biological Resources  Approximately 59.2 acres of vegetation could receive long-
term, less-than-significant adverse impacts with the 
implementation of the Proposed Action. Short- and 
long-term, less-than-significant adverse impacts on wildlife 
species would be expected during construction activities 
with most species returning after development. 
Construction activities could also reduce numbers of less-
mobile species through collision or demolition of habitat.  

No impacts  

Cultural Resources  Any impacts to cultural resources that cannot be avoided 
will be mitigated under the direction of the UTARNG 
Cultural Resource Manager and the State Historical and 
Preservation Officer.  

No impacts  

Socioeconomics No Impacts No impacts  

Environmental Justice No impacts  No impacts  

Infrastructure Large sections of trail would be unavailable for use by 
soldiers during construction activities.  

 No impacts  

Hazardous and Toxic 
Materials/Wastes 

No impacts No impacts  

 

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

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

Environmental Scientist Utah 
National Guard, Environmental 
Resources Management (ERM), 
NEPA technical review of EA 

Shaun Nelson 
 

M.A. Anthropology - Brigham Young 
University (2001), B.S. Anthropology and 
B.S. Recreation - University of Utah 
(1994).  20 years of experience in Cultural 
Resource Management, NHPA 
consultation, and NEPA analysis. 

NEPA Manager, Utah National 
Guard, ERM.  Agency technical 
review and quality assurance of EA 

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

Natural Resource Manager, Utah 
National Guard, ERM. Agency 
technical review 

Maia London M.A. Anthropology-Northern Arizona 
University (2014), B.S. Anthropology-
University of Utah (2012). 8 years of 
experience in Cultural Resource 
Management and NHPA consultation 

Cultural Resource Manager, Utah 
National Guard, ERM. Agency 
technical review 

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

Wildlife Specialist, Environmental 
Resource Management, Utah 
National Guard. Agency technical 
review 

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

Environmental Program Manager, 
Utah National Guard, ERM. Agency 
final review and signature of EA 
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MANEUVER TRAIL SYSTEM IMPROVEMENT PROJECT EA - FINAL 8-1 

8.0 Agencies and Individuals Consulted 

The following agencies and groups were contacted regarding the project. Copies of agency 
coordination documentation are provided in Appendix C 

• Lehi City 
• Saratoga Springs City 
• Eagle Mountain City 
• Bluffdale City 
• Herriman City 
• Riverton City 
• United States Army Corps of Engineers, Utah Regulatory Office 
• United States Fish and Wildlife Service, Region 6 
• United States Forest Service, Uinta-Wasatch-Cache-National forest 
• United States Department of Agriculture, Natural Resource Conservation Service 
• Utah County 
• Salt Lake County 
• Utah Department of Environmental Quality 
• Utah Department of Natural Resources 
• Utah Department of Transportation 
• Utah Division of State History 
• Mountainland Association of Governments  

 

The following Native American tribal agencies were contacted regarding the project. Copies of 
correspondence with tribal agencies are provided in Appendix D.  

• Ute Indian Tribe 
• Northwestern Band of Shoshone Nation 
• Skull Valley Band of Goshute Indians 
• Confederated Tribe of Goshute Indians 
• Paiute Indian Tribe of Utah



 

 

THIS PAGE INTENTIONALLY LEFT BLANK



 

 

APPENDIX A 

Camp Williams - Eagle Nest Locations 
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Public Advertisement and Press Release for the 
Environmental Assessment 





 

 

APPENDIX C 

Correspondence with Federal, State, 
and Local Agencies









•• 1. 

Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

State (Jf Utat1 
UTAH NATIONAL GUARD 

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

Environmental Resources Management 

Jason Gipson, Branch Chief 
US Army Corps of Engineers 
533 West 2600 South, Suite 150 
Bountiful, UT 84010-7744 

Subject: Proposed Improvement and Construction of Maneuver Trai ls, 
Camp Williams, Utah Army National Guard 

Dear Mr. Gipson, 

/ ). f ' I t · ' , u ' . h SEP 03 20i~ u 
IJ\': .. - ---

August 29, 2019 

In accordance w ith the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) for proposed improvement and construction 
of new maneuver tra ils throughout Camp Williams, Utah. The EA w ill ident ify, document, and evaluate 
potential environmental, cultural, and socioeconomical effects associated with the proposed action. 

The improvement of existing manuever trails and construction of new maneuver trails is outlined in the 
Integrated Training Area Management (ITAM) Plan, for military training purposes. The ITAM Plan details 
goals and objectives regarding the type and mil~s of trails to be maintained, improved, or developed for 
training use. The mission of the UTARNG is to provide properly trained and equipped units available for 
prompt mobilization for war, national and domestic emergency, or as otherwise needed as required by 
both federal and state laws. An increase of the trail inventory is needed to provide more training 
opportunities in support of the military mission. 

The proposed action is located throughout Camp Williams which is situated in Salt Lake County and Utah 
County, Utah, surrounded by Herriman City, Bluffdale City, Lehi City, Saratoga.Springs City and Eagle 
Mountain City, Utah. The proposed action is being evaluated compared to a No Actl·:m alternative. 
Under the proposed action, new maneuver trails would be constructed with an approximate area of 
disturbance of 13.87 acres. The proposed action also includes improving (widening) the existing trail 
network with an approximate area of disturbance of 45.33 acres. 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 your 
organization regarding the proposed action. Please provide questions or comments concerning your 
area of expertise by September 26, 2019 to the fo llowing address: 

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

SPK 2019-00656  Enclosure 1



,. 

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: 

~ 02__ 
Robert Price, P.E. 
Environmental Program Manager 
Utah National Guard 

Proposed Project Boundary, ITAM Maneuver Trails Map 
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, SACRAMENTO DISTRICT 

1325 J STREET 
SACRAMENTO CA  95814-2922 

 
September 23, 2019 

 
Regulatory Division (SPK-2019-00656) 
 
 
Utah National Guard 
Environmental Resources Management Office 
Attn: Mr. Bryce Taggart 
129 South Minuteman Drive 
Draper, Utah  84020 
Bryce.j.taggart.nfg@mail.mil   
 
Dear Mr. Taggart: 
 

We are responding to your August 29, 2019 request for comments on the Utah 
National Guard project (enclosure 1).  The Corps of Engineers project identification 
number is SPK-2019-00656.  The approximately 59.2-acre project site is within Camp 
Williams, which is situated in Salt Lake County and Utah County, Utah, surrounded by 
Herriman City, Bluffdale City, Lehi City, Saratoga Springs City and Eagle Mountain City, 
Utah.  
 

The Corps of Engineers' jurisdiction within the study area is under the authority of 
Section 404 of the Clean Water Act for the discharge of dredged or fill material into 
waters of the United States.  Waters of the United States include, but are not limited to, 
rivers, perennial or intermittent streams, lakes, ponds, wetlands, vernal pools, marshes, 
wet meadows, and seeps.  Project features that result in the discharge of dredged or fill 
material into waters of the United States will require Department of the Army 
authorization prior to starting work. 

 
Preliminary review of your project area suggests that waters of the United States 

may be present within the study corridor, which may be affected by your proposed 
activity. To ascertain the extent of waters on the project site, the applicant should 
prepare a wetland delineation, in accordance with the "Minimum Standards for 
Acceptance of Preliminary Wetlands Delineations" and “Final Map and Drawing 
Standards for the South Pacific Division Regulatory Program” under "Jurisdiction" on 
our website at the address below, and submit it to this office for verification.  A list of 
consultants that prepare wetland delineations and permit application documents is also 
available on our website at the same location. 

 
The range of alternatives considered for this project should include alternatives that 

avoid impacts to wetlands or other waters of the United States.  Every effort should be 
made to avoid project features which require the discharge of dredged or fill material 
into waters of the United States.  In the event it can be clearly demonstrated there are 

mailto:Bryce.j.taggart.nfg@mail.mil
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no practicable alternatives to filling waters of the United States, mitigation plans should 
be developed to compensate for the unavoidable losses resulting from project 
implementation. 

 
Please refer to identification number SPK-2019-00656 in any correspondence 

concerning this project.  If you have any questions, please contact Nicole Fresard at 
533 West 2600 South, Suite 150 Bountiful, Utah  84010, by email at 
Nicole.D.Fresard@usace.army.mil, or telephone at (801) 295-8380 ext. 8321.  For more 
information regarding our program, please visit our website at 
www.spk.usace.army.mil/Missions/Regulatory.aspx.  
 

Sincerely, 
 
 
 
 
Nicole Fresard 
Senior Project Manager 
Nevada-Utah Regulatory Section 

 
 
 
Enclosure 

mailto:Nicole.D.Fresard@usace.army.mil
http://www.spk.usace.army.mil/Missions/Regulatory.aspx


From: Marlin Eldred
To: Taggart, Bryce J NFG NG UTARNG (USA)
Subject: [Non-DoD Source] Proposed Improvements and Construction of Maneuver Trails
Date: Monday, September 16, 2019 11:31:50 AM

Bryce,

I received your letter dated August 29th, 2019 regarding Proposed improvements and construction of maneuver
trails, Camp Williams, Utah Army National Guard.  I have spoken with our engineering and planning and zoning
department concerning the Environmental Assessment (EA).  At this time Lehi City has no comments to make
towards the EA.  We look forward to receiving a draft copy of the EA for final review.  If you have any questions,
please let me know.

Thanks,

Marlin

 <https://www.lehi-ut.gov/emailsignatures/meldred.png>

This e-mail message and the documents attached to it, if any, are intended only for the use of the addressee and may
contain information that is PRIVILEGED and CONFIDENTIAL. If you are not the intended recipient, you are
hereby notified that any dissemination of this communication is strictly prohibited. If you have received this
communication in error, please delete all electronic copies of the message and its attachments, destroy any hard
copies that you may have created, and reply to the sender advising of the transmission error.

mailto:meldred@lehi-ut.gov
mailto:bryce.j.taggart.nfg@mail.mil
https://www.lehi-ut.gov/emailsignatures/meldred.png


Category Abbreviation AGENCY ADDRESSEE TITLE ADDRESS 1 ADDRESS 2 CITY State ZIP Mailing Date
Delivery 

Confirmation
Federal USDA NRCS USDA, NRCS Becky Ross State Conservationist 125 S. State Street, Room 4010 Salt Lake City UT 84138-1100 8/29/2019 9/3/2019
Federal USACOE U.S. Army Corps of Engineers Utah Jason Gipson Branch Chief 533 West 2600 South, Suite 150 Bountiful UT 84010-7744 8/29/2019 9/4/2019
Federal USFS Uinta-Wasatch-Cache National Forest Elisha Hornung NEPA Coordinator  857 West South Jordan Parkway South Jordan UT 84095-8594 8/29/2019 9/30/2019

Federal USFWS Region 6 USFWS Utah Ecological Services Field Office Larry Crist Utah Field Supervisor 2369 West Orton Circle Suite 50 West Valley City UT 84119 8/29/2019 9/4/2019

Tribal 
NW Band of Shoshone 

Nation
Northwestern Band of Shoshone Nation Darren Parry Chairman 707 N. Main St. Brigham City UT 84302 8/29/2019 9/30/2019

Tribal 
Skull Valley Band of Goshute 

Indians
Skull Valley Band of Goshute Indians Candace Bear Chairwoman 407 Skull Valley Road Skull Valley UT 84029 8/29/2019 9/30/2019

Tribal 
Confederated Tribe of 

Goshute
Confederated Tribe of Goshute Rupert Steele Chairman HC 61  Box 6104 195 Tribal Center Road Ibapah UT 84034 8/29/2019 9/30/2019

Tribal Ute Indian Tribes Ute Indian Tribes Luke Duncan Chairman PO Box 190 Fort Duchesne UT 84026 8/29/2019 9/30/2019

Paiute Indian Tribe of Utah Paiute Indian Tribe Of Utah Dorena Martineau Cultural Resource Director 440 North Paiute Drive Cedar City UT 84721 8/26/2019 8/29/2019

State UDEQ Utah Department of Environmental Quality Scott Baird Executive Director 195 North 1950 West, 4th Floor PO Box 144810 Salt Lake City UT 84114-4810 8/29/2019 9/5/2019

State
Utah Dept of Natural 

Resources
Department of Natural Resources Brian Steed Executive Director 1594 West North Temple, Suite 3710 801-538-7201 Salt Lake City UT 84114-5610 8/29/2019 9/30/2019

State Utah Dept of Transportation Utah Department of Transportation Teri Newell Executive Deputy Director 4501 South 2700 West PO Box 141250 Salt Lake City UT 84114 8/29/2019 9/30/2019

State State History Utah Division of State History Don Hartley Director, SHPO 300 Rio Grande Street Salt Lake City UT 84101 8/29/2019 9/3/2019
County Utah County Utah County Community Development Bryce Armstrong  Associate Director 51 S. University Ave., Suite 117 Provo UT 84601 8/29/2019 9/3/2019
County Salt Lake County Planning and Development Services Jay Sisson Planning Supervisor 2001 S. State Street N3-600 Salt Lake City UT 84190-4050 8/29/2019 9/4/2019

Herriman City Herriman City Michael Maloy City Planner 5355 West Herriman Main Street Herriman UT 84096 8/29/2019 9/30/2019
Municipalities Bluffdale City Bluffdale City Grant Crowell Community Development Director 2222 West 14400 South Bluffdale UT 84065 8/29/2019 9/3/2019
Municipalities Lehi City Lehi City Hall Merlin Eldred Development Services Director 153 North 100 East Lehi UT 84043 8/29/2019 9/9/2019
Municipalities Riverton City Riverton City Jason Lethbridge Planning Director 12830 South Redwood Road Riverton UT 84065 8/29/2019 9/30/2019
Municipalities Eagle Mountain City Eagle Mountain City Steve Mumford Planning Director 1650 East Stagecoach Run Eagle Mountain UT 84005 8/29/2019 9/30/2019
Municipalities Saratoga Springs Saratoga Springs David Stroud Planning Director 1307 N. Commerce Drive, Suite 200 Saratoga Springs UT 84045 8/29/2019 9/3/2019

Associations
Mountainland Assoc. Of 

Govts
Mountainland Association of Governments Bob Allen Community Planner 586 East 800 North Orem UT 84097 8/29/2019 9/30/2019



 

 

APPENDIX D 

Correspondence with Tribal Governments



 

State of Utah 
UTAH NATIONAL GUARD 
 
12953 MINUTEMAN DRIVE 
DRAPER, UTAH 84020-9286 
(801) 432-4400  
 

Gary R. Herbert 
Governor 

MG Jefferson S. Burton 
The Adjutant General 

 
 
 
 
 
 
 
 
Environmental Resources Management  
              August 28, 2019 
Betsy Chapoose, Director 
Cultural Rights and Protection 
Ute Indian Tribe 
P.O. Box 190 
Fort Duchesne, Utah 84026 
 
Subject: Proposed Improvement and Construction of Maneuver Trails,  
 Camp Williams, Utah Army National Guard 
 
Dear Ms. Chapoose; 
 
In accordance with the National Environmental Policy Act of 1969 (NEPA), the Utah Army National Guard 
(UTARNG) is preparing an Environmental Assessment (EA) for proposed improvement and construction 
of new maneuver trails throughout Camp Williams, Utah. The EA will identify, document, and evaluate 
potential environmental, cultural, and socioeconomical effects associated with the proposed action.  
 
The improvement of existing maneuver trails and construction of new maneuver trails is outlined in the 
Integrated Training Area Management (ITAM) Plan, for military training purposes. The ITAM Plan details 
goals and objectives regarding the type and miles of trails to be maintained, improved, or developed for 
training use. The mission of the UTARNG is to provide properly trained and equipped units available for 
prompt mobilization for war, national and domestic emergency, or as otherwise needed as required by 
both federal and state laws. An increase of the trail inventory is needed to provide more training 
opportunities in support of the military mission.  
 
The proposed action is located throughout Camp Williams which is situated in Salt Lake County and Utah 
County, Utah, surrounded by Herriman City, Bluffdale City, Lehi City, Saratoga Springs City and Eagle 
Mountain City, Utah. The proposed action is being evaluated compared to a No Action alternative. 
Under the proposed action, new maneuver trails would be constructed with an approximate area of 
disturbance of 13.87 acres. The proposed action also includes improving (widening) the existing trail 
network with an approximate area of disturbance of 45.33 acres.  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 your 
organization regarding the proposed action. Please provide questions or comments concerning your 
area of expertise by September 26, 2019 to the following address: 
 
  
 
 
 



 
 

 Maia London  
 Environmental Resources Management Office 
 Utah National Guard, Utah Training Center 
 17800 Camp Williams Road, Bldg. 3020 
 Bluffdale, UT 84065 
 
 
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 Maia London, Cultural 
Resource Manager at (801) 878-5882 or mlondon@utah.gov  or Jamie Brand, Native American Outreach 
Coordinator at jcbrand@utah.gov . 
 
Sincerely, 
 

 
 
 
 Maia London 
 Cultural Resource Manager 
 Utah National Guard 
 
Attachment:  
Proposed Project Boundary, ITAM Maneuver Trails Map 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:mlondon@utah.gov
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COPIES OF THIS LETTER WERE SENT TO THE FOLLOWING:  

 
Original to: CC to: 
Mr. Darren Parry, Chairman 
Northwestern Band of the Shoshone Nation 
707 North Main Street 
Brigham City, Utah 84302 

Patty G. Timbimboo-Madsen, Director 
Cultural and Natural Resources 
Northwestern Band of the Shoshone Nation 
707 N. Main Street 
Brigham City, UT 84302 

Mr. Rupert Steele, Chairman 
Confederated Tribes of the Goshute Indian 
Reservation 
P.O. Box 6104 
Ibapah, Utah 84034 

 

Ms. Candace Bear, Chairwoman 
Skull Valley Band of Goshute Indians 
407 Skull Valley Rd. 
Skull Valley, UT 84029 
 

 

Mr. Luke Duncan, Chairman 
Ute Indian Tribe 
PO Box 190 
Fort Duchesne, Utah 84026 

Betsy Chapoose, Director 
Cultural Rights and Protection 
Ute Indian Tribe 
P.O. Box 190 
Fort Duchesne, Utah 84026 

Ms. Tami Slayton, Chairwoman 
Paiute Indian Tribe of Utah 
440 North Paiute Dr. 
Cedar City, Utah 84720 
 

Dorena Martineau, Cultural Resources 
Paiute Indian Tribe of Utah 
440 North Paiute Drive 
Cedar City, Utah 84720 

 



 
 
 
 
 
 
 
  
 
August 29, 2019                                   
 
Maia London 
Environmental Resources Management Office 
Utah National Guard, Utah Training Center 
17800 Camp Williams Road, Bldg. 3020 
Bluffdale, Utah 84065 
 
Dear Ms. London, 
 
SUBJECT:  Improvement and Construction of Maneuver Trails, Camp Williams, Utah Army 

National Guard 

   

 
The Paiute Indian Tribe of Utah is in receipt of your email dated August 28, 2019 and has reviewed the 
material and do not have any objections pertaining to the above-named project. Currently we are not 
aware of cultural resource sites, practices, or locations of importance in the tribe’s traditional religions or 
culture. As you are aware the tribe supports the identification and avoidance of prehistoric sites and 
traditional cultural properties. 
 
The Paiute Indian Tribe of Utah sincerely appreciates your accomplishments and consideration you and 
your staff have made to consult with the tribes. 
 
Thank You, 
 
Dorena Martineau/ Cultural Resource Director 
Paiute Indian Tribe of Utah 
440 North Paiute Drive 
Cedar City, Utah 84721 
dmartineau@utahpaiutes.org  
435-586-1112 ext. 107 
 

THE PAIUTE INDIAN TRIBE OF UTAH 
440 North Paiute Drive  Cedar City, Utah 84721  (435) 586-1112  Fax (435) 867-2659  

mailto:dmartineau@utahpaiutes.org


Utah National Guard 
Environmental Management 

12953 S. Minuteman Dr. 
Draper, Utah 84020 

 
NGUT-ERM         September 30, 2019 
 
 
MEMORANDUM FOR RECORD 
 
SUBJECT: Proposed Improvement and Construction of Maneuver Trails, Camp Williams, Utah 

Army National Guard 

 
1. The Utah National Guard (UTNG) initiated consultation regarding the ITAM Maneuver Trails 

Project through a notification email sent to Tribal Representatives on August 15, 2019. The 
notification letter also was sent through certified mail on August 28, 2019. A follow-up email and 
phone call was made to those who did not respond on September 23, 2019. 

 

2. The UTNG invited five federally-recognized tribes to participate in this consultation / 
notification.  
 

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. UTNG received a letter on August 29, 2019 by email from Dorena Martineau at Paiute Indian 

Tribe of Utah. PITU has reviewed the material and does not have any objections pertaining to the 
above-named project. UTNG received an email from Chairman Darren Parry, Northwestern Band 
of the Shoshone Nation on September 23, 2019. Chairman Parry had no concerns. 

 
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 
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 Custom Soil Resource Report 



United States
Department of
Agriculture

A product of the National
Cooperative Soil Survey,
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Custom Soil Resource
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Fairfield-Nephi Area, Utah,
Salt Lake Area, Utah, and
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ITAM Maneuver Trails

Natural
Resources
Conservation
Service

August 31, 2015



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 (http://
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 alternative means

2
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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
scientists classified and named the soils in the survey area, they compared the
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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
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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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 scales
ranging from 1:20,000 to 1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
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:  Fairfield-Nephi Area, Utah
Survey Area Data:  Version 8, Aug 5, 2014

Soil Survey Area:  Salt Lake Area, Utah
Survey Area Data:  Version 7, Aug 5, 2014

Soil Survey Area:  Utah County, Utah - Central Part
Survey Area Data:  Version 7, Aug 4, 2014

Your area of interest (AOI) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Mar 31, 2012—Jul 22,
2014

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

Fairfield-Nephi Area, Utah (UT608)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AaF Agassiz very stony loam, 30 to
70 percent slopes

232.5 0.9%

AmE Atepic shaly loam, 10 to 40
percent slopes

115.8 0.4%

Bf Birdow loam 281.3 1.0%

BgC Borvant cobbly loam, 2 to 8
percent slopes

325.3 1.2%

BgD Borvant cobbly loam, 8 to 25
percent slopes

272.7 1.0%

BhD Borvant-Reywat complex, 8 to
30 percent slopes

1,174.4 4.3%

BnD Broadhead loam, 3 to 25 percent
slopes

350.9 1.3%

CaB Calita loam, 2 to 4 percent slopes 7.5 0.0%

CbF Calpac-Agassiz complex, 30 to
70 percent slopes

929.9 3.4%

CG Cumulic Haploxerolls, sloping 141.9 0.5%

DaC Dagor loam, 2 to 8 percent
slopes

194.8 0.7%

DbD Deer Creek cobbly loam, 6 to 25
percent slopes

258.6 0.9%

DcD Deer Creek-Borvant complex, 2
to 25 percent slopes

1,494.5 5.5%

DdC Donnardo stony loam, 2 to 8
percent slopes

123.4 0.5%

DhD Dry Creek cobbly loam, 4 to 15
percent slopes

367.2 1.3%

DkD Dry Creek-Reebok complex, 4 to
15 percent slopes

543.9 2.0%

FcF Flygare-Parkay-Rock outcrop
complex, 30 to 70 percent
slopes

21.5 0.1%

HeC Hillfield silt loam, 2 to 5 percent
slopes

5.7 0.0%

HfC Hupp gravelly loam, 4 to 8
percent slopes

107.2 0.4%

HfD Hupp gravelly loam, 8 to 15
percent slopes

263.8 1.0%

JbB Juab loam, 2 to 4 percent slopes 65.4 0.2%

JeD Justesen loam, 4 to 15 percent
slopes

62.2 0.2%

LdF Lodar-Rock outcrop complex, 30
to 70 percent slopes

1,437.9 5.3%
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Fairfield-Nephi Area, Utah (UT608)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

LeF Lundy-Rock outcrop complex,
30 to 70 percent slopes

429.2 1.6%

PfB Parleys loam, 2 to 4 percent
slopes

530.6 1.9%

PfC Parleys loam, 4 to 8 percent
slopes

134.5 0.5%

PK Pits-Dumps complex 65.2 0.2%

RaE Reebok cobbly loam, 15 to 40
percent slopes

72.3 0.3%

ReE Reywat-Rock outcrop complex,
10 to 30 percent slopes

1,663.4 6.1%

SkF Sheep Creek very cobbly loam,
dry, 30 to 70 percent slopes

363.0 1.3%

SrE Sumine very cobbly loam, 10 to
30 percent slopes

7.9 0.0%

SsE Sumine-Reywat-Rock outcrop
complex, 10 to 30 percent
slopes

545.5 2.0%

SsF Sumine-Reywat-Rock outcrop
complex, 30 to 60 percent
slopes

1,109.1 4.1%

TaB Taylorsville silt loam, 2 to 4
percent slopes

68.9 0.3%

TaC Taylorsville silt loam, 4 to 8
percent slopes

238.6 0.9%

W Water 0.5 0.0%

WcF Wallsburg-Rock outcrop
complex, 25 to 70 percent
slopes

2,259.6 8.3%

WdE Wallsburg-Yeates Hollow
complex, 25 to 40 percent
slopes

787.3 2.9%

YaD Yeates Hollow very stony loam,
10 to 25 percent slopes

9.4 0.0%

YaE Yeates Hollow very stony loam,
25 to 40 percent slopes

262.4 1.0%

Subtotals for Soil Survey Area 17,326.0 63.6%

Totals for Area of Interest 27,251.9 100.0%

Salt Lake Area, Utah (UT612)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BDG Bradshaw gravelly sandy loam,
40 to 70 percent slopes

24.4 0.1%

BEG Bradshaw-Agassiz association,
steep

0.9 0.0%

BFF Butterfield extremely stony loam,
5 to 50 percent slopes

2,122.9 7.8%

Custom Soil Resource Report
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Salt Lake Area, Utah (UT612)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BhA Bingham gravelly loam, 1 to 3
percent slopes

30.1 0.1%

BhB Bingham gravelly loam, 3 to 6
percent slopes

31.9 0.1%

GEG Gappmayer very cobbly loam,
30 to 60 percent slopes

331.0 1.2%

GGG Gappmayer-Wallsburg
association, very steep

1,084.2 4.0%

HHF Harkers soils, 6 to 40 percent
slopes

921.9 3.4%

HKF Henefer-Harkers association,
moderately steep

458.5 1.7%

HNF Henefer-Horrocks complex, 5 to
50 percent slopes

128.2 0.5%

HtF2 Hillfield-Taylorsville complex, 6
to 30 percent slopes

10.4 0.0%

HWF Horrocks extremely stony loam,
5 to 50 percent slopes

2,407.8 8.8%

HXF Horrocks-Little Pole association,
steep

252.6 0.9%

PeA Parleys silt loam, 0 to 3 percent
slopes

66.3 0.2%

PeB Parleys silt loam, 3 to 6 percent
slopes

120.9 0.4%

Re Red Rock silt loam 6.8 0.0%

SP Stony terrace escarpments 164.2 0.6%

St Stony alluvial land 22.3 0.1%

W Water 6.5 0.0%

WAG Wallsburg very cobbly loam, 30
to 70 percent slopes

1,166.5 4.3%

Subtotals for Soil Survey Area 9,358.2 34.3%

Totals for Area of Interest 27,251.9 100.0%

Utah County, Utah - Central Part (UT621)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BkB Bingham gravelly loam, 1 to 3
percent slopes

103.6 0.4%

DEF Dry Creek extremely stony loam,
stony subsoil variant, 6 to 30
percent slopes

22.4 0.1%

HmE Hillfield silt loam, 10 to 20
percent slopes

8.2 0.0%

HOF Hillfield-Sterling complex, 20 to
35 percent slopes

130.6 0.5%

PaB Parleys loam, 0 to 3 percent
slopes

29.0 0.1%

Custom Soil Resource Report
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Utah County, Utah - Central Part (UT621)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

PaC Parleys loam, 3 to 6 percent
slopes

8.5 0.0%

PbC Parleys gravelly loam,
overwashed, 3 to 6 percent
slopes

141.0 0.5%

PK Pits and dumps 2.8 0.0%

PrD Pleasant Vale gravelly sandy
loam, extended season, 6 to
10 percent slopes

31.3 0.1%

SgD Sterling gravelly fine sandy
loam, 6 to 10 percent slopes

58.1 0.2%

SNG Sterling-Terrace escarpments
complex, 30 to 70 percent
slopes

2.4 0.0%

TcC2 Taylorsville silty clay loam,
extended season, 3 to 6
percent slopes, eroded

22.2 0.1%

WeC Welby silt loam, extended
season, 3 to 6 percent slopes

7.7 0.0%

Subtotals for Soil Survey Area 567.7 2.1%

Totals for Area of Interest 27,251.9 100.0%

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
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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.

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.

Custom Soil Resource Report
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Fairfield-Nephi Area, Utah

AaF—Agassiz very stony loam, 30 to 70 percent slopes

Map Unit Setting
National map unit symbol: j60q
Elevation: 6,000 to 8,500 feet
Mean annual precipitation: 16 to 22 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Agassiz and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Agassiz

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from limestone and/or colluvium derived from

limestone

Typical profile
A11 - 0 to 4 inches: very stony loam
A12 - 4 to 9 inches: very stony loam
A13 - 9 to 14 inches: very stony loam
C - 14 to 19 inches: extremely stony loam
R - 19 to 23 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 70 percent
Percent of area covered with surface fragments: 14.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 3 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Mountain Shallow Loam (Mountain Big Sagebrush)

(R047XA446UT)
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Minor Components

Lundy
Percent of map unit: 10 percent

Parkay
Percent of map unit: 5 percent

Flygare
Percent of map unit: 5 percent

AmE—Atepic shaly loam, 10 to 40 percent slopes

Map Unit Setting
National map unit symbol: j612
Elevation: 5,400 to 5,900 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Atepic and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Atepic

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from shale

Typical profile
A11 - 0 to 3 inches: channery loam
A12 - 3 to 6 inches: channery loam
C1ca - 6 to 12 inches: channery silty clay loam
C2ca - 12 to 15 inches: channery silty clay loam
C3r - 15 to 19 inches: weathered bedrock

Properties and qualities
Slope: 10 to 40 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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Calcium carbonate, maximum in profile: 65 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 5.0
Available water storage in profile: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D

Minor Components

Lizzant
Percent of map unit: 5 percent

Sumine
Percent of map unit: 5 percent

Amtoft
Percent of map unit: 5 percent

Bf—Birdow loam

Map Unit Setting
National map unit symbol: j61b
Elevation: 5,000 to 5,200 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Birdow and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Birdow

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from quartzite and/or alluvium derived from

limestone and sandstone

Typical profile
A11 - 0 to 3 inches: loam
A12 - 3 to 7 inches: loam
C1 - 7 to 19 inches: loam
C2 - 19 to 34 inches: loam
C3 - 34 to 52 inches: loam
C4 - 52 to 60 inches: loam
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Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
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: 10 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): 2c
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: B
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Donnardo
Percent of map unit: 5 percent

Wales
Percent of map unit: 5 percent

Juab
Percent of map unit: 5 percent

Keigley
Percent of map unit: 5 percent

BgC—Borvant cobbly loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: j61c
Elevation: 4,700 to 7,000 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Borvant and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Borvant

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and sandstone

Typical profile
A11 - 0 to 2 inches: cobbly loam
A12 - 2 to 9 inches: cobbly loam
C1ca - 9 to 19 inches: very gravelly loam
C2cam - 19 to 26 inches: indurated
C3 - 26 to 60 inches: stratified indurated to very gravelly loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: 10 to 20 inches to petrocalcic
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Gypsum, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D

Minor Components

Jericho
Percent of map unit: 5 percent

Spager
Percent of map unit: 5 percent

Donnardo
Percent of map unit: 5 percent

Borvant
Percent of map unit: 5 percent

BgD—Borvant cobbly loam, 8 to 25 percent slopes

Map Unit Setting
National map unit symbol: j61d
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Elevation: 4,700 to 7,000 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Borvant and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Borvant

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and sandstone

Typical profile
A11 - 0 to 2 inches: cobbly loam
A12 - 2 to 9 inches: cobbly loam
C1ca - 9 to 19 inches: very gravelly loam
C2cam - 19 to 26 inches: indurated
C3 - 26 to 60 inches: stratified indurated to very gravelly loam

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 10 to 20 inches to petrocalcic
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Gypsum, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Upland Shallow Hardpan (Pinyon-Utah Juniper) (R028AY320UT)

Minor Components

Borvant
Percent of map unit: 5 percent

Borvant
Percent of map unit: 5 percent

Spager
Percent of map unit: 5 percent
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Donnardo
Percent of map unit: 5 percent

BhD—Borvant-Reywat complex, 8 to 30 percent slopes

Map Unit Setting
National map unit symbol: j61f
Elevation: 4,700 to 7,000 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Borvant and similar soils: 45 percent
Reywat and similar soils: 35 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Borvant

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and sandstone

Typical profile
A11 - 0 to 2 inches: cobbly loam
A12 - 2 to 9 inches: cobbly loam
C1ca - 9 to 19 inches: very gravelly loam
C2cam - 19 to 26 inches: indurated
C3 - 26 to 60 inches: stratified indurated to very gravelly loam

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 10 to 20 inches to petrocalcic
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Gypsum, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Upland Shallow Hardpan (Pinyon-Utah Juniper) (R028AY320UT)

Description of Reywat

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from igneous rock

Typical profile
A1 - 0 to 5 inches: very stony loam
B1 - 5 to 9 inches: cobbly clay loam
B21t - 9 to 13 inches: very cobbly clay loam
B22tca - 13 to 17 inches: extremely cobbly clay loam
R - 17 to 21 inches: unweathered bedrock

Properties and qualities
Slope: 10 to 30 percent
Percent of area covered with surface fragments: 10.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately high

(0.01 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Upland Shallow Loam (Black Sagebrush) (R028AY325UT)

Minor Components

Deer creek
Percent of map unit: 10 percent

Sumine
Percent of map unit: 5 percent

Rock outcrop
Percent of map unit: 5 percent
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BnD—Broadhead loam, 3 to 25 percent slopes

Map Unit Setting
National map unit symbol: j61k
Elevation: 5,800 to 7,000 feet
Mean annual precipitation: 16 to 22 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Broadhead and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Broadhead

Setting
Landform: Mountains, alluvial fans
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex, concave
Across-slope shape: Convex
Parent material: Alluvium and colluvium derived from andesite, basalt, quartzite

Typical profile
A11 - 0 to 2 inches: loam
A12 - 2 to 6 inches: loam
B1 - 6 to 12 inches: clay loam
B21t - 12 to 21 inches: clay
B22t - 21 to 29 inches: clay
B23t - 29 to 43 inches: clay
C - 43 to 62 inches: clay

Properties and qualities
Slope: 3 to 25 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Mountain Loam (Mountain Big Sagebrush) (R047XA430UT)
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Minor Components

Deer creek
Percent of map unit: 5 percent

Wallsburg
Percent of map unit: 5 percent

Yeates hollow
Percent of map unit: 5 percent

CaB—Calita loam, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: j61n
Elevation: 5,000 to 6,500 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Calita and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Calita

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and sandstone

Typical profile
Ap - 0 to 7 inches: loam
B2 - 7 to 12 inches: loam
C1ca - 12 to 18 inches: loam
C2ca - 18 to 30 inches: loam
C3ca - 30 to 39 inches: loam
C4 - 39 to 53 inches: loam
C5 - 53 to 60 inches: loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
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
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Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Gypsum, maximum in profile: 1 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Juab
Percent of map unit: 5 percent

Borvant
Percent of map unit: 5 percent

Calita
Percent of map unit: 5 percent

Doyce
Percent of map unit: 5 percent

CbF—Calpac-Agassiz complex, 30 to 70 percent slopes

Map Unit Setting
National map unit symbol: j61r
Elevation: 6,000 to 7,500 feet
Mean annual precipitation: 16 to 22 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Calpac and similar soils: 55 percent
Agassiz and similar soils: 35 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Calpac

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
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Parent material: Colluvium derived from limestone and sandstone and/or colluvium
derived from quartzite

Typical profile
A11 - 0 to 3 inches: very cobbly loam
A12 - 3 to 10 inches: very cobbly loam
A13 - 10 to 21 inches: very cobbly loam
B2 - 21 to 34 inches: very flaggy loam
Cca - 34 to 41 inches: extremely stony loam
R - 41 to 45 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 70 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 25 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: Mountain Stony Loam (Antelope bitterbrush) (R047XA456UT)

Description of Agassiz

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from limestone and/or residuum weathered from

limestone

Typical profile
A11 - 0 to 4 inches: very stony loam
A12 - 4 to 9 inches: very stony loam
A13 - 9 to 14 inches: very stony loam
C - 14 to 19 inches: extremely stony loam
R - 19 to 23 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 70 percent
Percent of area covered with surface fragments: 14.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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Calcium carbonate, maximum in profile: 3 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Mountain Shallow Loam (Mountain Big Sagebrush)

(R047XA446UT)

Minor Components

Lundy
Percent of map unit: 5 percent

Hamtah
Percent of map unit: 5 percent

CG—Cumulic Haploxerolls, sloping

Map Unit Composition
Cumulic haploxerolls and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cumulic Haploxerolls

Setting
Landform: Stream terraces, fans
Down-slope shape: Linear, concave
Across-slope shape: Concave, convex
Parent material: Alluvium & colluvium derived from sandstone, limestone &

conglomerate rocks

Properties and qualities
Depth to restrictive feature: More than 80 inches
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

DaC—Dagor loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: j61x
Elevation: 5,400 to 6,200 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 45 to 52 degrees F
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Frost-free period: 100 to 140 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Dagor and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dagor

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from quartzite, andesite, rhyolite, latite

Typical profile
A11 - 0 to 4 inches: loam
A12 - 4 to 10 inches: gravelly loam
A13 - 10 to 20 inches: loam
A14 - 20 to 29 inches: loam
C1 - 29 to 37 inches: loam
C2 - 37 to 49 inches: loam
C3 - 49 to 60 inches: very fine sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
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: Rare
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 9.3 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Justesen
Percent of map unit: 10 percent

Donnardo
Percent of map unit: 5 percent

Juab
Percent of map unit: 5 percent
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DbD—Deer Creek cobbly loam, 6 to 25 percent slopes

Map Unit Setting
National map unit symbol: j61y
Elevation: 5,600 to 7,000 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Deer creek and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Deer Creek

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from sandstone and/or alluvium derived from

igneous rock and/or alluvium derived from quartzite

Typical profile
A1 - 0 to 7 inches: cobbly loam
B21t - 7 to 20 inches: cobbly clay
B22t - 20 to 35 inches: cobbly clay
C1ca - 35 to 45 inches: very cobbly clay loam
C2ca - 45 to 60 inches: very gravelly clay loam

Properties and qualities
Slope: 6 to 25 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 13.0
Available water storage in profile: Moderate (about 7.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
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Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)

Minor Components

Borvant
Percent of map unit: 10 percent

Justesen
Percent of map unit: 5 percent

Reyant
Percent of map unit: 5 percent

DcD—Deer Creek-Borvant complex, 2 to 25 percent slopes

Map Unit Setting
National map unit symbol: j61z
Elevation: 4,700 to 7,000 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 41 to 52 degrees F
Frost-free period: 70 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Deer creek and similar soils: 45 percent
Borvant and similar soils: 35 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Deer Creek

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from quartzite and/or alluvium derived from

sandstone and/or alluvium derived from igneous rock

Typical profile
A1 - 0 to 7 inches: cobbly loam
B21t - 7 to 20 inches: cobbly clay
B22t - 20 to 35 inches: cobbly clay
C1ca - 35 to 45 inches: very cobbly clay loam
C2ca - 45 to 60 inches: very gravelly clay loam

Properties and qualities
Slope: 6 to 25 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
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Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 13.0
Available water storage in profile: Moderate (about 7.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Description of Borvant

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and sandstone

Typical profile
A11 - 0 to 2 inches: cobbly loam
A12 - 2 to 9 inches: cobbly loam
C1ca - 9 to 19 inches: very gravelly loam
C2cam - 19 to 26 inches: indurated
C3 - 26 to 60 inches: stratified indurated to very gravelly loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: 10 to 20 inches to petrocalcic
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Gypsum, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Upland Shallow Hardpan (Pinyon-Utah Juniper) (R028AY320UT)

Minor Components

Yeates hollow
Percent of map unit: 10 percent

Reywat
Percent of map unit: 5 percent
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Justesen
Percent of map unit: 5 percent

DdC—Donnardo stony loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: j620
Elevation: 4,500 to 6,200 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Donnardo and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Donnardo

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from quartzite and/or alluvium derived from

limestone and sandstone

Typical profile
A11 - 0 to 4 inches: stony loam
A12 - 4 to 10 inches: very cobbly fine sandy loam
C1ca - 10 to 27 inches: very cobbly loam
C2ca - 27 to 39 inches: very cobbly sandy loam
C3 - 39 to 48 inches: extremely cobbly fine sandy loam
C3 - 48 to 60 inches: extremely cobbly fine sandy loam

Properties and qualities
Slope: 2 to 8 percent
Percent of area covered with surface fragments: 13.0 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
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
Gypsum, maximum in profile: 1 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 4.7 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: Upland Stony Loam (Wyoming Big Sagebrush) (R028AY334UT)
Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)

(028AY334UT)

Minor Components

Juab
Percent of map unit: 5 percent

Borvant
Percent of map unit: 5 percent

Pharo
Percent of map unit: 5 percent

Donnardo
Percent of map unit: 5 percent

DhD—Dry Creek cobbly loam, 4 to 15 percent slopes

Map Unit Setting
National map unit symbol: j627
Elevation: 4,900 to 6,200 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Dry creek and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dry Creek

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from igneous rock

Typical profile
A11 - 0 to 3 inches: cobbly loam
A12 - 3 to 10 inches: gravelly loam
B21t - 10 to 18 inches: cobbly clay
B22t - 18 to 26 inches: cobbly clay
B31ca - 26 to 32 inches: gravelly clay
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B32ca - 32 to 40 inches: very gravelly clay loam
Cca - 40 to 60 inches: very gravelly clay loam

Properties and qualities
Slope: 4 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 55 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Reebock
Percent of map unit: 5 percent

Parleys
Percent of map unit: 5 percent

Hupp
Percent of map unit: 5 percent

DkD—Dry Creek-Reebok complex, 4 to 15 percent slopes

Map Unit Setting
National map unit symbol: j628
Elevation: 4,900 to 6,200 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Dry creek and similar soils: 50 percent
Reebok and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Dry Creek

Setting
Landform: Hills, alluvial fans
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, concave
Across-slope shape: Convex
Parent material: Alluvium derived from igneous rock

Typical profile
A11 - 0 to 3 inches: cobbly loam
A12 - 3 to 10 inches: gravelly loam
B21t - 10 to 18 inches: cobbly clay
B22t - 18 to 26 inches: cobbly clay
B31ca - 26 to 32 inches: gravelly clay
B32ca - 32 to 40 inches: very gravelly clay loam
Cca - 40 to 60 inches: very gravelly clay loam

Properties and qualities
Slope: 4 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 55 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Description of Reebok

Setting
Landform: Hills, alluvial fans
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, concave
Across-slope shape: Convex
Parent material: Alluvium derived from igneous rock and/or colluvium derived from

igneous rock

Typical profile
A11 - 0 to 2 inches: cobbly loam
A12 - 2 to 5 inches: cobbly loam
B2t - 5 to 11 inches: very cobbly clay loam
B3ca - 11 to 15 inches: very cobbly clay loam
C1ca - 15 to 19 inches: extremely gravelly loam
C2cam - 19 to 23 inches: indurated
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C3 - 23 to 60 inches: stratified indurated to extremely gravelly loam

Properties and qualities
Slope: 4 to 15 percent
Depth to restrictive feature: 10 to 20 inches to petrocalcic
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 50 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 2.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Upland Shallow Loam (Black Sagebrush) (R028AY325UT)

Minor Components

Hupp
Percent of map unit: 10 percent

Parleys
Percent of map unit: 5 percent

Lodar
Percent of map unit: 5 percent

FcF—Flygare-Parkay-Rock outcrop complex, 30 to 70 percent slopes

Map Unit Setting
National map unit symbol: j62f
Elevation: 7,000 to 10,400 feet
Mean annual precipitation: 22 to 30 inches
Mean annual air temperature: 36 to 45 degrees F
Frost-free period: 30 to 80 days
Farmland classification: Not prime farmland

Map Unit Composition
Flygare and similar soils: 35 percent
Parkay and similar soils: 30 percent
Rock outcrop: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Flygare

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from limestone and sandstone and/or colluvium

derived from quartzite

Typical profile
A11 - 0 to 4 inches: loam
A12 - 4 to 20 inches: loam
A2 - 20 to 31 inches: very cobbly loam
B2t - 31 to 49 inches: very gravelly clay loam
B3 - 49 to 62 inches: extremely cobbly loam

Properties and qualities
Slope: 30 to 70 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: Populus tremuloides/Symphoricarpos oreophilus/Bromus carinatus

(F047XA508UT)

Description of Parkay

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium & residuum derived from quartzite, sandstone &

limestone

Typical profile
A11 - 0 to 4 inches: very stony loam
A12 - 4 to 18 inches: cobbly loam
B1 - 18 to 23 inches: very cobbly loam
B2t - 23 to 42 inches: very cobbly clay loam
C - 42 to 47 inches: extremely gravelly clay loam
R - 47 to 51 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 70 percent
Percent of area covered with surface fragments: 13.0 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock

Custom Soil Resource Report

38



Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 3 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 5.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: Mountain Stony Loam (Antelope Bitterbrush) (R028AY456UT)

Description of Rock Outcrop

Setting
Landform: Ridges, escarpments
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear

Minor Components

Yeates hollow
Percent of map unit: 5 percent

Agassiz
Percent of map unit: 5 percent

Wallsburg
Percent of map unit: 5 percent

HeC—Hillfield silt loam, 2 to 5 percent slopes

Map Unit Setting
National map unit symbol: j638
Elevation: 5,000 to 5,200 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Hillfield and similar soils: 85 percent
Minor components: 15 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hillfield

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from sedimentary rock

Typical profile
Ap - 0 to 5 inches: silt loam
A12 - 5 to 11 inches: very fine sandy loam
C1ca - 11 to 18 inches: very fine sandy loam
C3ca - 18 to 30 inches: very fine sandy loam
C3 - 30 to 42 inches: silt loam
C4 - 42 to 60 inches: very fine sandy loam

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 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 slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 20.0
Available water storage in profile: High (about 9.3 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Taylorsflat
Percent of map unit: 5 percent

Parleys
Percent of map unit: 5 percent

Dagor
Percent of map unit: 5 percent

Custom Soil Resource Report

40



HfC—Hupp gravelly loam, 4 to 8 percent slopes

Map Unit Setting
National map unit symbol: j639
Elevation: 5,000 to 5,500 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Hupp and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hupp

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from quartzite and/or alluvium derived from

limestone and sandstone

Typical profile
A11 - 0 to 4 inches: gravelly loam
A12 - 4 to 14 inches: cobbly loam
C1ca - 14 to 21 inches: very gravelly loam
C3ca - 21 to 28 inches: very gravelly loam
C3 - 28 to 41 inches: very gravelly loam
C4 - 41 to 60 inches: very cobbly loam

Properties and qualities
Slope: 4 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
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: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B
Ecological site: Upland Stony Loam (Wyoming Big Sagebrush) (R028AY334UT)
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Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)
(028AY334UT)

Minor Components

Taylorsville
Percent of map unit: 5 percent

Parleys
Percent of map unit: 5 percent

Dry creek
Percent of map unit: 5 percent

Hupp
Percent of map unit: 5 percent

HfD—Hupp gravelly loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: j63b
Elevation: 5,000 to 5,500 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Hupp and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hupp

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from quartzite and/or alluvium derived from

limestone and sandstone

Typical profile
A11 - 0 to 4 inches: gravelly loam
A12 - 4 to 14 inches: cobbly loam
B2 - 14 to 21 inches: very gravelly loam
C1ca - 21 to 28 inches: very gravelly loam
C2ca - 28 to 41 inches: very gravelly loam
C3 - 41 to 60 inches: very cobbly loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
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Natural drainage class: Well drained
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: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B
Ecological site: Upland Stony Loam (Wyoming Big Sagebrush) (R028AY334UT)
Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)

(028AY334UT)

Minor Components

Hupp
Percent of map unit: 5 percent

Dry creek
Percent of map unit: 5 percent

Parleys
Percent of map unit: 5 percent

JbB—Juab loam, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: j63f
Elevation: 4,550 to 6,000 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Juab and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Juab

Setting
Landform: Lake terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
Across-slope shape: Linear, convex
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Parent material: Mixed alluvium and lake sediment derived from sedimentary and
igneous rocks

Typical profile
A11 - 0 to 4 inches: loam
A12 - 4 to 8 inches: loam
A13 - 8 to 13 inches: loam
C1 - 13 to 21 inches: loam
C2 - 21 to 29 inches: loam
C3 - 29 to 38 inches: loam
C4 - 38 to 60 inches: silt loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 9.8 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Musinia
Percent of map unit: 5 percent

Wales
Percent of map unit: 5 percent

Juab, gravelly substratum
Percent of map unit: 5 percent

Juab
Percent of map unit: 5 percent

JeD—Justesen loam, 4 to 15 percent slopes

Map Unit Setting
National map unit symbol: j63l
Elevation: 5,600 to 6,600 feet
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Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Justesen and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Justesen

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from igneous rock

Typical profile
A11 - 0 to 7 inches: loam
A12 - 7 to 14 inches: silt loam
B21t - 14 to 21 inches: silty clay loam
B22t - 21 to 25 inches: silty clay loam
B31ca - 25 to 30 inches: silty clay loam
B32ca - 30 to 34 inches: silty clay loam
C1 - 34 to 42 inches: silty clay loam
C1 - 42 to 51 inches: silty clay loam
IIC3ca - 51 to 60 inches: loam

Properties and qualities
Slope: 4 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 70 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 10.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Sumine
Percent of map unit: 5 percent

Donnardo
Percent of map unit: 5 percent
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Borvant
Percent of map unit: 5 percent

LdF—Lodar-Rock outcrop complex, 30 to 70 percent slopes

Map Unit Setting
National map unit symbol: j63z
Elevation: 4,800 to 6,400 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Lodar and similar soils: 60 percent
Rock outcrop: 20 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lodar

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from limestone and/or residuum weathered from

limestone

Typical profile
A11 - 0 to 4 inches: very cobbly loam
A12 - 4 to 10 inches: very stony loam
Cca - 10 to 15 inches: very stony loam
R - 15 to 19 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 70 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Upland Shallow Loam (Black Sagebrush) (R028AY325UT)

Description of Rock Outcrop

Setting
Landform: Ridges, escarpments
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear

Minor Components

Lodar
Percent of map unit: 10 percent

Donnardo
Percent of map unit: 5 percent

Borvant
Percent of map unit: 5 percent

LeF—Lundy-Rock outcrop complex, 30 to 70 percent slopes

Map Unit Setting
National map unit symbol: j640
Elevation: 5,600 to 8,100 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Lundy and similar soils: 60 percent
Rock outcrop: 20 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lundy

Setting
Landform: Hills, mountain slopes
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from limestone and/or residuum weathered from

limestone
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Typical profile
A11 - 0 to 2 inches: very cobbly loam
A12 - 2 to 6 inches: very cobbly loam
C1ca - 6 to 9 inches: very cobbly loam
C2ca - 9 to 19 inches: very cobbly loam
R - 19 to 23 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 70 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D

Description of Rock Outcrop

Setting
Landform: Ridges, escarpments
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear

Minor Components

Atepic
Percent of map unit: 5 percent

Borvant
Percent of map unit: 5 percent

Lodar
Percent of map unit: 5 percent

Lizzant
Percent of map unit: 5 percent
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PfB—Parleys loam, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: j652
Elevation: 4,800 to 5,700 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Parleys and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Parleys

Setting
Landform: Lake terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
Across-slope shape: Linear, convex
Parent material: Lake sediment and alluvium derived from sandstone, limestone &

quartzite

Typical profile
Ap - 0 to 6 inches: loam
A12 - 6 to 11 inches: loam
B21t - 11 to 15 inches: loam
B22t - 15 to 19 inches: silty clay loam
B3ca - 19 to 26 inches: silty clay loam
C1ca - 26 to 30 inches: silty clay loam
C2ca - 30 to 42 inches: silty clay loam
IIC3 - 42 to 52 inches: silty clay loam
IIC4 - 52 to 60 inches: silt loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 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)
Available water storage in profile: High (about 10.0 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Hupp
Percent of map unit: 5 percent

Taylorsville
Percent of map unit: 5 percent

Hillfield
Percent of map unit: 5 percent

Parleys
Percent of map unit: 5 percent

PfC—Parleys loam, 4 to 8 percent slopes

Map Unit Setting
National map unit symbol: j653
Elevation: 4,800 to 5,700 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Parleys and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Parleys

Setting
Landform: Lake terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
Across-slope shape: Linear, convex
Parent material: Lake sediment and alluvium derived from sandstone, limestone &

quartzite

Typical profile
Ap - 0 to 6 inches: loam
A12 - 6 to 11 inches: loam
B21t - 11 to 15 inches: loam
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B22t - 15 to 19 inches: silty clay loam
B3ca - 19 to 26 inches: silty clay loam
C1ca - 26 to 30 inches: silty clay loam
C2ca - 30 to 42 inches: silty clay loam
IIC3 - 42 to 52 inches: silty clay loam
IIC4 - 52 to 60 inches: silt loam

Properties and qualities
Slope: 4 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 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)
Available water storage in profile: High (about 10.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Hillfield
Percent of map unit: 5 percent

Taylorsville
Percent of map unit: 5 percent

Parleys
Percent of map unit: 5 percent

Hupp
Percent of map unit: 5 percent

PK—Pits-Dumps complex

Map Unit Composition
Pits: 65 percent
Dumps: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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RaE—Reebok cobbly loam, 15 to 40 percent slopes

Map Unit Setting
National map unit symbol: j65d
Elevation: 4,900 to 6,600 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Reebok and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Reebok

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from igneous rock and/or colluvium derived from

igneous rock

Typical profile
A11 - 0 to 2 inches: cobbly loam
A12 - 2 to 5 inches: cobbly loam
B2t - 5 to 11 inches: very cobbly clay loam
B3ca - 11 to 15 inches: very cobbly clay loam
C1ca - 15 to 19 inches: extremely gravelly loam
C2cam - 19 to 23 inches: indurated
C3 - 23 to 60 inches: stratified indurated to extremely gravelly loam

Properties and qualities
Slope: 15 to 40 percent
Depth to restrictive feature: 10 to 20 inches to petrocalcic
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 50 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 2.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Upland Shallow Loam (Black Sagebrush) (R028AY325UT)
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Minor Components

Sumine
Percent of map unit: 5 percent

Reebock
Percent of map unit: 5 percent

Borvant
Percent of map unit: 5 percent

Reywat
Percent of map unit: 5 percent

ReE—Reywat-Rock outcrop complex, 10 to 30 percent slopes

Map Unit Setting
National map unit symbol: j65j
Elevation: 5,000 to 6,600 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Reywat and similar soils: 70 percent
Rock outcrop: 20 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Reywat

Setting
Landform: Hills, mountain slopes
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from igneous rock and/or residuum weathered

from igneous rock

Typical profile
A1 - 0 to 5 inches: very stony loam
B1 - 5 to 9 inches: cobbly clay loam
B21t - 9 to 13 inches: very cobbly clay loam
B22tca - 13 to 17 inches: extremely cobbly clay loam
R - 17 to 21 inches: unweathered bedrock

Properties and qualities
Slope: 10 to 30 percent
Percent of area covered with surface fragments: 10.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
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Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately high

(0.01 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Upland Shallow Loam (Black Sagebrush) (R028AY325UT)

Description of Rock Outcrop

Setting
Landform: Ridges, escarpments
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear

Minor Components

Borvant
Percent of map unit: 5 percent

Lodar
Percent of map unit: 3 percent

Donnardo
Percent of map unit: 2 percent

SkF—Sheep Creek very cobbly loam, dry, 30 to 70 percent slopes

Map Unit Setting
National map unit symbol: j66c
Elevation: 6,200 to 8,500 feet
Mean annual precipitation: 14 to 22 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Sheep creek and similar soils: 87 percent
Minor components: 13 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Sheep Creek

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum & colluvium derived from conglomerate & limestone

Typical profile
A1 - 0 to 8 inches: very cobbly loam
B2t - 8 to 17 inches: very cobbly clay loam
C1ca - 17 to 28 inches: very gravelly sandy loam
C2r - 28 to 38 inches: weathered bedrock
R - 38 to 42 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 70 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 25 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 2.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: Upland Stony Loam (Wyoming Big Sagebrush) (R047XA338UT)

Minor Components

Bezzant
Percent of map unit: 5 percent

Lodar
Percent of map unit: 4 percent

Amtoft
Percent of map unit: 4 percent

SrE—Sumine very cobbly loam, 10 to 30 percent slopes

Map Unit Setting
National map unit symbol: j66k
Elevation: 5,300 to 6,900 feet
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Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Sumine and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sumine

Setting
Landform: Hills, mountain slopes
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Alluvium derived from igneous rock and/or colluvium derived from

igneous rock

Typical profile
A11 - 0 to 2 inches: very cobbly loam
A12 - 2 to 5 inches: very cobbly loam
B21t - 5 to 9 inches: very gravelly clay loam
B22t - 9 to 16 inches: very cobbly clay loam
B23t - 16 to 20 inches: very cobbly clay loam
B24t - 20 to 26 inches: very cobbly clay loam
Cr - 26 to 30 inches: unweathered bedrock

Properties and qualities
Slope: 10 to 30 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: Upland Stony Loam (Wyoming Big Sagebrush) (R028AY334UT)
Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)

(028AY334UT)

Minor Components

Reebok
Percent of map unit: 5 percent

Donnardo
Percent of map unit: 5 percent

Sumine
Percent of map unit: 5 percent
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Reywat
Percent of map unit: 5 percent

SsE—Sumine-Reywat-Rock outcrop complex, 10 to 30 percent slopes

Map Unit Setting
National map unit symbol: j66l
Elevation: 5,300 to 6,900 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Sumine and similar soils: 35 percent
Reywat and similar soils: 30 percent
Rock outcrop: 15 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sumine

Setting
Landform: Hills, mountain slopes
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Alluvium derived from igneous rock and/or colluvium derived from

igneous rock

Typical profile
A11 - 0 to 2 inches: very cobbly loam
A12 - 2 to 5 inches: very cobbly loam
B21t - 5 to 9 inches: very gravelly clay loam
B22t - 9 to 16 inches: very cobbly clay loam
B23t - 16 to 20 inches: very cobbly clay loam
B24t - 20 to 26 inches: very cobbly clay loam
Cr - 26 to 30 inches: unweathered bedrock

Properties and qualities
Slope: 10 to 30 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: Upland Stony Loam (Wyoming Big Sagebrush) (R028AY334UT)
Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)

(028AY334UT)

Description of Reywat

Setting
Landform: Hills, mountain slopes
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Slope alluvium and/or colluvium over residuum derived from

igneous rocks

Typical profile
A1 - 0 to 5 inches: very stony loam
B1 - 5 to 9 inches: cobbly clay loam
B21t - 9 to 13 inches: very cobbly clay loam
B22tca - 13 to 17 inches: extremely cobbly clay loam
R - 17 to 21 inches: unweathered bedrock

Properties and qualities
Slope: 10 to 30 percent
Percent of area covered with surface fragments: 10.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately high

(0.01 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Upland Shallow Loam (Black Sagebrush) (R028AY325UT)

Description of Rock Outcrop

Setting
Landform: Ridges, escarpments
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear

Minor Components

Reywat
Percent of map unit: 6 percent
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Sumine
Percent of map unit: 6 percent

Donnardo
Percent of map unit: 3 percent

Renol
Percent of map unit: 3 percent

Reebok
Percent of map unit: 2 percent

SsF—Sumine-Reywat-Rock outcrop complex, 30 to 60 percent slopes

Map Unit Setting
National map unit symbol: j66m
Elevation: 5,000 to 6,600 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Reywat and similar soils: 30 percent
Sumine and similar soils: 30 percent
Rock outcrop: 20 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sumine

Setting
Landform: Hills, mountain slopes
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Alluvium derived from igneous rock and/or colluvium derived from

igneous rock

Typical profile
A11 - 0 to 2 inches: very cobbly loam
A12 - 2 to 5 inches: very cobbly loam
B21t - 5 to 9 inches: very gravelly clay loam
B22t - 9 to 16 inches: very cobbly clay loam
B23t - 16 to 20 inches: very cobbly clay loam
B24t - 20 to 26 inches: very cobbly clay loam
Cr - 26 to 30 inches: unweathered bedrock
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Properties and qualities
Slope: 10 to 30 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: Upland Stony Loam (Wyoming Big Sagebrush) (R028AY334UT)
Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)

(028AY334UT)

Description of Reywat

Setting
Landform: Hills, mountain slopes
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from igneous rock

Typical profile
A1 - 0 to 5 inches: very stony loam
B1 - 5 to 9 inches: cobbly clay loam
B21t - 9 to 13 inches: very cobbly clay loam
B22tca - 13 to 17 inches: extremely cobbly clay loam
R - 17 to 21 inches: unweathered bedrock

Properties and qualities
Slope: 10 to 30 percent
Percent of area covered with surface fragments: 10.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately high

(0.01 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Available water storage in profile: Very low (about 1.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Upland Shallow Loam (Black Sagebrush) (R028AY325UT)
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Description of Rock Outcrop

Setting
Landform: Ridges, escarpments
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear

Minor Components

Reebok
Percent of map unit: 5 percent

Reywat
Percent of map unit: 5 percent

Sumine
Percent of map unit: 5 percent

Donnardo
Percent of map unit: 5 percent

TaB—Taylorsville silt loam, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: j66r
Elevation: 4,700 to 5,200 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Taylorsville and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Taylorsville

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from quartzite and/or lacustrine

deposits derived from limestone and sandstone
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Typical profile
Ap1 - 0 to 2 inches: silt loam
Ap2 - 2 to 7 inches: silt loam
C1ca - 7 to 13 inches: silty clay loam
C2ca - 13 to 18 inches: silty clay loam
C3ca - 18 to 27 inches: silty clay loam
C4ca - 27 to 39 inches: silty clay loam
C5ca - 39 to 52 inches: silty clay loam
C6 - 52 to 63 inches: silty clay loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Salinity, maximum in profile: Very slightly saline to slightly saline (2.0 to 4.0 mmhos/

cm)
Sodium adsorption ratio, maximum in profile: 30.0
Available water storage in profile: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Hupp
Percent of map unit: 5 percent

Parleys
Percent of map unit: 5 percent

Hillfield
Percent of map unit: 5 percent

TaC—Taylorsville silt loam, 4 to 8 percent slopes

Map Unit Setting
National map unit symbol: j66s
Elevation: 4,700 to 5,200 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 45 to 52 degrees F
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Frost-free period: 100 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Taylorsville and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Taylorsville

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from quartzite and/or lacustrine

deposits derived from limestone and sandstone

Typical profile
Ap1 - 0 to 2 inches: silt loam
Ap2 - 2 to 7 inches: silt loam
C1ca - 7 to 13 inches: silty clay loam
C2ca - 13 to 18 inches: silty clay loam
C3ca - 18 to 27 inches: silty clay loam
C4ca - 27 to 39 inches: silty clay loam
C5ca - 39 to 52 inches: silty clay loam
C6 - 52 to 63 inches: silty clay loam

Properties and qualities
Slope: 4 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Salinity, maximum in profile: Very slightly saline to slightly saline (2.0 to 4.0 mmhos/

cm)
Sodium adsorption ratio, maximum in profile: 30.0
Available water storage in profile: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Hupp
Percent of map unit: 5 percent
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Parleys
Percent of map unit: 5 percent

Hillfield
Percent of map unit: 5 percent

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

WcF—Wallsburg-Rock outcrop complex, 25 to 70 percent slopes

Map Unit Setting
National map unit symbol: j670
Elevation: 5,800 to 8,000 feet
Mean annual precipitation: 16 to 22 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Wallsburg and similar soils: 65 percent
Rock outcrop: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wallsburg

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and residuum derived from quartzite and igneous rocks

Typical profile
A11 - 0 to 3 inches: very cobbly loam
A12 - 3 to 10 inches: very cobbly clay loam
B21t - 10 to 16 inches: very gravelly clay
B22t - 16 to 19 inches: very gravelly clay
R - 19 to 23 inches: unweathered bedrock

Properties and qualities
Slope: 25 to 70 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
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Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Mountain Shallow Loam (Mountain Big Sagebrush)

(R047XA446UT)

Description of Rock Outcrop

Setting
Landform: Ridges, escarpments
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear

Minor Components

Wallsburg
Percent of map unit: 5 percent

Yeates hollow
Percent of map unit: 5 percent

Agassiz
Percent of map unit: 5 percent

WdE—Wallsburg-Yeates Hollow complex, 25 to 40 percent slopes

Map Unit Setting
National map unit symbol: j671
Elevation: 5,800 to 8,000 feet
Mean annual precipitation: 16 to 22 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Yeates hollow and similar soils: 40 percent
Wallsburg and similar soils: 40 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Wallsburg

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and sandstone and/or alluvium

derived from quartzite

Typical profile
A11 - 0 to 3 inches: very cobbly loam
A12 - 3 to 10 inches: very cobbly clay loam
B21t - 10 to 16 inches: very gravelly clay
B22t - 16 to 19 inches: very gravelly clay
R - 19 to 23 inches: unweathered bedrock

Properties and qualities
Slope: 25 to 40 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Mountain Shallow Loam (Mountain Big Sagebrush)

(R047XA446UT)

Description of Yeates Hollow

Setting
Landform: Mountain slopes, alluvial fans
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex, concave
Across-slope shape: Convex
Parent material: Slope alluvium and/or colluvium derived from conglomerate,

quartzite and sandstoneneous rocks

Typical profile
A11 - 0 to 4 inches: very stony loam
A12 - 4 to 12 inches: very stony loam
A3 - 12 to 17 inches: very stony loam
B21t - 17 to 34 inches: extremely stony clay
B3t - 34 to 45 inches: extremely stony clay loam
C - 45 to 60 inches: extremely stony sandy loam

Properties and qualities
Slope: 25 to 40 percent
Percent of area covered with surface fragments: 14.0 percent
Depth to restrictive feature: More than 80 inches
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Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C
Ecological site: Mountain Stony Loam (Gambel oak) (R047XA463UT)

Minor Components

Broadhead
Percent of map unit: 6 percent

Yeates hollow
Percent of map unit: 5 percent

Wallsburg
Percent of map unit: 5 percent

Manila
Percent of map unit: 4 percent

YaD—Yeates Hollow very stony loam, 10 to 25 percent slopes

Map Unit Setting
National map unit symbol: j67b
Elevation: 6,000 to 8,000 feet
Mean annual precipitation: 16 to 22 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Yeates hollow and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Yeates Hollow

Setting
Landform: Mountain slopes, alluvial fans
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex, concave
Across-slope shape: Convex
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Parent material: Colluvium and alluvium derived from conglomerate, quartzite, &
sandstone

Typical profile
A11 - 0 to 4 inches: very stony loam
A12 - 4 to 12 inches: very stony loam
A3 - 12 to 17 inches: very stony loam
B21t - 17 to 34 inches: extremely stony clay
B3t - 34 to 45 inches: extremely stony clay loam
C - 45 to 60 inches: extremely stony sandy loam

Properties and qualities
Slope: 10 to 25 percent
Percent of area covered with surface fragments: 14.0 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C
Ecological site: Mountain Stony Loam (Mountain Big Sagebrush) (R047XA461UT)

Minor Components

Manila
Percent of map unit: 5 percent

Yeates hollow
Percent of map unit: 5 percent

Yeates hollow
Percent of map unit: 5 percent

Wallsburg
Percent of map unit: 3 percent

Broadhead
Percent of map unit: 2 percent

YaE—Yeates Hollow very stony loam, 25 to 40 percent slopes

Map Unit Setting
National map unit symbol: j67c
Elevation: 6,000 to 8,000 feet
Mean annual precipitation: 16 to 22 inches
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Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 70 to 110 days
Farmland classification: Not prime farmland

Map Unit Composition
Yeates hollow and similar soils: 83 percent
Minor components: 17 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Yeates Hollow

Setting
Landform: Hills, mountain slopes
Landform position (three-dimensional): Mountainflank, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and alluvium derived from conglomerate, quartzite, &

sandstone

Typical profile
A11 - 0 to 4 inches: very stony loam
A12 - 4 to 12 inches: very stony loam
A3 - 12 to 17 inches: very stony loam
B21t - 17 to 34 inches: extremely stony clay
B3t - 34 to 45 inches: extremely stony clay loam
C - 45 to 60 inches: extremely stony sandy loam

Properties and qualities
Slope: 25 to 40 percent
Percent of area covered with surface fragments: 14.0 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: C
Ecological site: Mountain Stony Loam (Mountain Big Sagebrush) (R047XA461UT)

Minor Components

Yeates hollow
Percent of map unit: 5 percent

Wallsburg
Percent of map unit: 5 percent

Yeates hollow, north facing
Percent of map unit: 5 percent
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Broadhead
Percent of map unit: 2 percent
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Salt Lake Area, Utah

BDG—Bradshaw gravelly sandy loam, 40 to 70 percent slopes

Map Unit Setting
National map unit symbol: j6gc
Elevation: 6,000 to 8,500 feet
Mean annual precipitation: 18 to 25 inches
Mean annual air temperature: 44 to 46 degrees F
Frost-free period: 80 to 100 days
Farmland classification: Not prime farmland

Map Unit Composition
Bradshaw and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bradshaw

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from limestone, sandstone, and shale

Typical profile
A11 - 0 to 9 inches: gravelly sandy loam
A12 - 9 to 20 inches: very gravelly sandy loam
B2 - 20 to 52 inches: very gravelly sandy loam
C1 - 52 to 72 inches: extremely gravelly sandy loam

Properties and qualities
Slope: 40 to 70 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Mountain Stony Loam (Antelope bitterbrush) (R047XA456UT)

Minor Components

Rock outcrop
Percent of map unit: 5 percent
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BEG—Bradshaw-Agassiz association, steep

Map Unit Setting
National map unit symbol: j6gd
Elevation: 6,000 to 8,500 feet
Mean annual precipitation: 18 to 25 inches
Mean annual air temperature: 44 to 46 degrees F
Frost-free period: 80 to 100 days
Farmland classification: Not prime farmland

Map Unit Composition
Bradshaw and similar soils: 55 percent
Agassiz and similar soils: 35 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bradshaw

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from limestone, sandstone, and shale

Typical profile
A11 - 0 to 9 inches: very cobbly silt loam
A12 - 9 to 20 inches: very cobbly silt loam
B2 - 20 to 52 inches: very cobbly silt loam
C1 - 52 to 72 inches: extremely cobbly silt loam

Properties and qualities
Slope: 40 to 70 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
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: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: Mountain Stony Loam (Antelope bitterbrush) (R047XA456UT)
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Description of Agassiz

Setting
Landform: Ridges on mountain slopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountainflank, interfluve, crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from limestone, sandstone, and shale and/or

residuum weathered from limestone, sandstone, and shale

Typical profile
A1 - 0 to 7 inches: very cobbly silt loam
C1 - 7 to 15 inches: very cobbly silt loam
R - 15 to 25 inches: unweathered bedrock

Properties and qualities
Slope: 40 to 70 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 3 percent
Available water storage in profile: Very low (about 1.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Mountain Shallow Loam (Mountain Big Sagebrush)

(R047XA446UT)

Minor Components

Rock outcrop
Percent of map unit: 5 percent

Daybell
Percent of map unit: 3 percent

Gappmayer
Percent of map unit: 2 percent

BFF—Butterfield extremely stony loam, 5 to 50 percent slopes

Map Unit Setting
National map unit symbol: j6gf
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Elevation: 5,200 to 7,000 feet
Mean annual precipitation: 17 to 20 inches
Mean annual air temperature: 47 to 49 degrees F
Frost-free period: 100 to 120 days
Farmland classification: Not prime farmland

Map Unit Composition
Butterfield and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Butterfield

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and/or residuum

Typical profile
A11 - 0 to 5 inches: extremely stony loam
A12 - 5 to 10 inches: very cobbly loam
B2t - 10 to 22 inches: extremely cobbly clay loam
B3ca - 22 to 30 inches: extremely cobbly clay loam
R - 30 to 40 inches: unweathered bedrock

Properties and qualities
Slope: 5 to 50 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Upland Stony Loam (Wyoming Big Sagebrush) (R028AY334UT)
Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)

(028AY334UT)

Minor Components

Horrocks
Percent of map unit: 5 percent
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BhA—Bingham gravelly loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: j6gk
Elevation: 4,350 to 5,200 feet
Mean annual precipitation: 16 to 18 inches
Mean annual air temperature: 51 to 54 degrees F
Frost-free period: 150 to 180 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Bingham and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bingham

Setting
Landform: Lake terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly alluvium

Typical profile
Ap - 0 to 6 inches: gravelly loam
A1 - 6 to 10 inches: gravelly loam
B1 - 10 to 14 inches: gravelly loam
B2t - 14 to 23 inches: gravelly clay loam
B3ca - 23 to 35 inches: cobbly clay loam
IIC1ca - 35 to 60 inches: very cobbly loamy sand

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 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: 5.0
Available water storage in profile: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Ecological site: Upland Gravelly Loam (Bonneville Big Sagebrush) (R028AY306UT)
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Minor Components

Timpanogos
Percent of map unit: 3 percent

Lakewin
Percent of map unit: 3 percent

Pleasant grove
Percent of map unit: 3 percent

Butterfield
Percent of map unit: 3 percent

Trenton
Percent of map unit: 3 percent

BhB—Bingham gravelly loam, 3 to 6 percent slopes

Map Unit Setting
National map unit symbol: j6gl
Elevation: 4,350 to 5,200 feet
Mean annual precipitation: 16 to 18 inches
Mean annual air temperature: 51 to 54 degrees F
Frost-free period: 150 to 180 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Bingham and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bingham

Setting
Landform: Alluvial fans, lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly alluvium

Typical profile
Ap - 0 to 6 inches: gravelly loam
A1 - 6 to 10 inches: gravelly loam
B1 - 10 to 14 inches: gravelly clay loam
B2t - 14 to 23 inches: gravelly clay loam
B3ca - 23 to 35 inches: cobbly clay loam
IIC1ca - 35 to 60 inches: very cobbly loamy sand

Properties and qualities
Slope: 3 to 6 percent
Depth to restrictive feature: More than 80 inches
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Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 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: 5.0
Available water storage in profile: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Ecological site: Upland Gravelly Loam (Bonneville Big Sagebrush) (R028AY306UT)

Minor Components

Lakewin
Percent of map unit: 5 percent

GEG—Gappmayer very cobbly loam, 30 to 60 percent slopes

Map Unit Setting
National map unit symbol: j6hl
Elevation: 5,500 to 7,500 feet
Mean annual precipitation: 20 to 25 inches
Mean annual air temperature: 44 to 46 degrees F
Frost-free period: 80 to 100 days
Farmland classification: Not prime farmland

Map Unit Composition
Gappmayer and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gappmayer

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from limestone, sandstone, and shale and/or

residuum weathered from limestone, sandstone, and shale

Typical profile
A1 - 0 to 10 inches: very cobbly loam
A12 - 10 to 16 inches: very gravelly silt loam
A2 - 16 to 20 inches: very gravelly silt loam
B21t - 20 to 26 inches: very gravelly silty clay loam
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B22t - 26 to 44 inches: extremely gravelly clay loam
C1 - 44 to 72 inches: very gravelly silt loam

Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: Mountain Gravelly Loam (Oak) (R047XA410UT)

Minor Components

Harkers
Percent of map unit: 5 percent

Gappmayer
Percent of map unit: 5 percent

Wallsburg
Percent of map unit: 5 percent

GGG—Gappmayer-Wallsburg association, very steep

Map Unit Setting
National map unit symbol: j6hm
Elevation: 5,500 to 7,500 feet
Mean annual precipitation: 20 to 25 inches
Mean annual air temperature: 44 to 46 degrees F
Frost-free period: 80 to 120 days
Farmland classification: Not prime farmland

Map Unit Composition
Gappmayer and similar soils: 35 percent
Wallsburg and similar soils: 30 percent
Horrocks and similar soils: 25 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gappmayer

Setting
Landform: Drainageways on mountain slopes
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Landform position (three-dimensional): Mountainflank
Down-slope shape: Linear, convex
Across-slope shape: Concave, convex
Parent material: Colluvium derived from limestone, sandstone, and shale and/or

residuum weathered from limestone, sandstone, and shale

Typical profile
A1 - 0 to 10 inches: very cobbly loam
A12 - 10 to 16 inches: very gravelly silt loam
A2 - 16 to 20 inches: very gravelly silt loam
B21t - 20 to 26 inches: very gravelly silty clay loam
B22t - 26 to 44 inches: extremely gravelly clay loam
C1 - 44 to 72 inches: very gravelly silt loam

Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: Mountain Gravelly Loam (Oak) (R047XA410UT)

Description of Wallsburg

Setting
Landform: Ridges on mountain slopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountainflank, interfluve, crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and/or residuum

Typical profile
A1 - 0 to 5 inches: very cobbly loam
B1t - 5 to 9 inches: extremely cobbly silty clay loam
B2t - 9 to 17 inches: extremely cobbly silty clay
R - 17 to 27 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 70 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.4 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Mountain Shallow Loam (Mountain Big Sagebrush)

(R047XA446UT)

Description of Horrocks

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and/or residuum

Typical profile
A11 - 0 to 10 inches: very cobbly loam
A12 - 10 to 14 inches: very cobbly clay loam
B2t - 14 to 29 inches: extremely cobbly clay loam
C - 29 to 40 inches: extremely cobbly loam
R - 40 to 50 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Mountain Stony Loam (Antelope bitterbrush) (R047XA456UT)

Minor Components

Rock outcrop
Percent of map unit: 5 percent

Harkers
Percent of map unit: 5 percent
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HHF—Harkers soils, 6 to 40 percent slopes

Map Unit Setting
National map unit symbol: j6hs
Elevation: 5,500 to 7,500 feet
Mean annual precipitation: 20 to 25 inches
Mean annual air temperature: 44 to 46 degrees F
Frost-free period: 80 to 100 days
Farmland classification: Not prime farmland

Map Unit Composition
Harkers and similar soils: 45 percent
Harkers and similar soils: 45 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Harkers

Setting
Landform: Alluvial fans, mountain slopes
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Colluvium derived from limestone, sandstone, and shale and/or

residuum weathered from limestone, sandstone, and shale

Typical profile
A1 - 0 to 14 inches: cobbly loam
B1t - 14 to 19 inches: gravelly clay loam
B21t - 19 to 42 inches: gravelly clay
B22t - 42 to 58 inches: very gravelly clay
C1ca - 58 to 80 inches: very gravelly clay loam

Properties and qualities
Slope: 6 to 40 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
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Ecological site: Mountain Loam (Oak) (R047XA432UT)

Description of Harkers

Setting
Landform: Mountain slopes, alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Colluvium derived from limestone, sandstone, and shale and/or

residuum weathered from limestone, sandstone, and shale

Typical profile
A1 - 0 to 14 inches: loam
B12 - 14 to 19 inches: gravelly clay loam
B21t - 19 to 42 inches: gravelly clay
B22t - 42 to 58 inches: very gravelly clay
C1ca - 58 to 80 inches: very gravelly clay loam

Properties and qualities
Slope: 10 to 40 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Mountain Loam (Oak) (R047XA432UT)

Minor Components

Wallsburg
Percent of map unit: 5 percent
Landform: Mountain slopes
Ecological site: Mountain Shallow Loam (Mountain Big Sagebrush)

(R047XA446UT)

HKF—Henefer-Harkers association, moderately steep

Map Unit Setting
National map unit symbol: j6ht
Elevation: 5,500 to 7,500 feet
Mean annual precipitation: 20 to 25 inches
Mean annual air temperature: 44 to 46 degrees F
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Frost-free period: 80 to 100 days
Farmland classification: Not prime farmland

Map Unit Composition
Harkers and similar soils: 30 percent
Henefer and similar soils: 30 percent
Henefer and similar soils: 30 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Henefer

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and/or residuum

Typical profile
A11&A12 - 0 to 10 inches: stony loam
B1 - 10 to 15 inches: clay loam
B21t - 15 to 25 inches: cobbly clay
B22t - 25 to 39 inches: very cobbly clay
B3t - 39 to 45 inches: very cobbly clay loam
C1 - 45 to 55 inches: very cobbly sandy clay loam

Properties and qualities
Slope: 10 to 40 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Mountain Loam (Oak) (R047XA432UT)

Description of Henefer

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and/or residuum

Typical profile
A11&A12 - 0 to 10 inches: loam
B1 - 10 to 15 inches: clay loam
B21t - 15 to 25 inches: cobbly clay
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B22t - 25 to 39 inches: very cobbly clay
B3t - 39 to 45 inches: very cobbly clay loam
C1 - 45 to 55 inches: very cobbly sandy clay loam

Properties and qualities
Slope: 10 to 40 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Mountain Loam (Oak) (R047XA432UT)

Description of Harkers

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from limestone, sandstone, and shale and/or

residuum weathered from limestone, sandstone, and shale

Typical profile
A1 - 0 to 14 inches: cobbly loam
B1t - 14 to 19 inches: gravelly clay loam
B21t - 19 to 42 inches: gravelly clay
B22t - 42 to 58 inches: very gravelly clay
C1ca - 58 to 80 inches: very gravelly clay loam

Properties and qualities
Slope: 6 to 40 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Mountain Loam (Oak) (R047XA432UT)
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Minor Components

Horrocks
Percent of map unit: 5 percent

HNF—Henefer-Horrocks complex, 5 to 50 percent slopes

Map Unit Setting
National map unit symbol: j6hv
Elevation: 5,000 to 7,000 feet
Mean annual precipitation: 20 to 25 inches
Mean annual air temperature: 44 to 46 degrees F
Frost-free period: 80 to 100 days
Farmland classification: Not prime farmland

Map Unit Composition
Horrocks and similar soils: 30 percent
Henefer and similar soils: 30 percent
Henefer and similar soils: 30 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Henefer

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and/or residuum

Typical profile
A11&A12 - 0 to 10 inches: loam
B1 - 10 to 15 inches: clay loam
B21t - 15 to 25 inches: cobbly clay
B22t - 25 to 39 inches: very cobbly clay
B3t - 39 to 45 inches: very cobbly clay loam
C1 - 45 to 55 inches: very cobbly sandy clay loam

Properties and qualities
Slope: 10 to 40 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
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Frequency of ponding: None
Available water storage in profile: Moderate (about 7.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Mountain Loam (Oak) (R047XA432UT)

Description of Henefer

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and/or residuum

Typical profile
A11&A12 - 0 to 10 inches: stony loam
B1 - 10 to 15 inches: clay loam
B21t - 15 to 25 inches: cobbly clay
B22t - 25 to 39 inches: very cobbly clay
B3t - 39 to 45 inches: very cobbly clay loam
C1 - 45 to 55 inches: very cobbly sandy clay loam

Properties and qualities
Slope: 10 to 40 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Mountain Loam (Oak) (R047XA432UT)

Description of Horrocks

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and/or residuum

Typical profile
A11 - 0 to 10 inches: extremely stony loam
A12 - 10 to 14 inches: very cobbly clay loam
B2t - 14 to 29 inches: extremely cobbly clay loam
C - 29 to 40 inches: extremely cobbly loam
R - 40 to 50 inches: unweathered bedrock
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Properties and qualities
Slope: 5 to 50 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Mountain Stony Loam (Antelope bitterbrush) (R047XA456UT)

Minor Components

Little pole
Percent of map unit: 5 percent

HtF2—Hillfield-Taylorsville complex, 6 to 30 percent slopes

Map Unit Setting
National map unit symbol: j6j8
Elevation: 4,400 to 4,800 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 160 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Hillfield and similar soils: 60 percent
Taylorsville and similar soils: 40 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hillfield

Setting
Landform: Escarpments on terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits
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Typical profile
Ap - 0 to 3 inches: loam
A1 - 3 to 10 inches: loam
Ac - 10 to 18 inches: loam
C1ca - 18 to 31 inches: loam
C2ca - 31 to 50 inches: very fine sandy loam
C3 - 50 to 60 inches: sandy loam

Properties and qualities
Slope: 20 to 30 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: High
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: 30 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 20.0
Available water storage in profile: Moderate (about 8.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Description of Taylorsville

Setting
Landform: Escarpments on terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits

Typical profile
Ap - 0 to 7 inches: silty clay loam
AC - 7 to 17 inches: silty clay loam
C1ca - 17 to 27 inches: silty clay loam
C2ca - 27 to 37 inches: silty clay loam
C3 - 37 to 59 inches: silty clay loam

Properties and qualities
Slope: 6 to 20 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
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Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 13.0
Available water storage in profile: High (about 10.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

HWF—Horrocks extremely stony loam, 5 to 50 percent slopes

Map Unit Setting
National map unit symbol: j6hw
Elevation: 5,000 to 7,000 feet
Mean annual precipitation: 20 to 25 inches
Mean annual air temperature: 44 to 46 degrees F
Frost-free period: 80 to 100 days
Farmland classification: Not prime farmland

Map Unit Composition
Horrocks and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Horrocks

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and/or residuum

Typical profile
A11 - 0 to 10 inches: extremely stony loam
A12 - 10 to 14 inches: very cobbly clay loam
B2t - 14 to 29 inches: extremely cobbly clay loam
C - 29 to 40 inches: extremely stony sandy loam
R - 40 to 50 inches: unweathered bedrock

Properties and qualities
Slope: 5 to 50 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.60 in/hr)
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Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Mountain Stony Loam (Antelope bitterbrush) (R047XA456UT)

Minor Components

Henefer
Percent of map unit: 5 percent

Little pole
Percent of map unit: 5 percent

HXF—Horrocks-Little Pole association, steep

Map Unit Setting
National map unit symbol: j6hx
Elevation: 4,300 to 8,000 feet
Mean annual precipitation: 18 to 25 inches
Mean annual air temperature: 44 to 46 degrees F
Frost-free period: 80 to 150 days
Farmland classification: Not prime farmland

Map Unit Composition
Horrocks and similar soils: 55 percent
Little pole and similar soils: 30 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Horrocks

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and/or residuum

Typical profile
A11 - 0 to 10 inches: extremely stony loam
A12 - 10 to 14 inches: very cobbly clay loam
B2t - 14 to 29 inches: extremely cobbly clay loam
C - 29 to 40 inches: extremely stony sandy loam
R - 40 to 50 inches: unweathered bedrock
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Properties and qualities
Slope: 5 to 50 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Mountain Stony Loam (Antelope bitterbrush) (R047XA456UT)

Description of Little Pole

Setting
Landform: Ridges on mountain slopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountainflank, interfluve, crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum

Typical profile
A1 - 0 to 8 inches: very cobbly sandy clay loam
B1 - 8 to 13 inches: very cobbly sandy clay loam
B2 - 13 to 18 inches: very cobbly sandy clay loam
R - 18 to 28 inches: weathered bedrock

Properties and qualities
Slope: 5 to 50 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Mountain Shallow Loam (Mountain Big Sagebrush)

(R047XA446UT)

Minor Components

Butterfield
Percent of map unit: 5 percent
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Henefer
Percent of map unit: 5 percent

Rock ourcrop
Percent of map unit: 5 percent

PeA—Parleys silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: j6k9
Elevation: 4,300 to 5,200 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 130 to 180 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Parleys and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Parleys

Setting
Landform: Lake terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
Ap - 0 to 7 inches: silt loam
B21&B22t - 7 to 17 inches: silty clay loam
B3&C1ca - 17 to 29 inches: silty clay loam
C2ca - 29 to 36 inches: silty clay loam
C3ca - 36 to 46 inches: loam
C4 - 46 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 35 percent
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Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 10.0 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Red rock
Percent of map unit: 5 percent

Bingham
Percent of map unit: 5 percent

PeB—Parleys silt loam, 3 to 6 percent slopes

Map Unit Setting
National map unit symbol: j6kb
Elevation: 4,300 to 5,200 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 130 to 180 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Parleys and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Parleys

Setting
Landform: Alluvial fans, lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
Ap - 0 to 7 inches: silt loam
B21&B22t - 7 to 17 inches: silty clay loam
B3&C1ca - 17 to 29 inches: silty clay loam
C2ca - 29 to 36 inches: silty clay loam
C3ca - 36 to 46 inches: loam
C4 - 46 to 60 inches: silty clay loam
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Properties and qualities
Slope: 3 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 35 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 10.0 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Hillfield
Percent of map unit: 5 percent

Bingham
Percent of map unit: 5 percent

Timpanogos
Percent of map unit: 5 percent

Re—Red Rock silt loam

Map Unit Setting
National map unit symbol: j6kk
Elevation: 4,500 to 5,200 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 53 to 55 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Red rock and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Red Rock

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium

Typical profile
AP - 0 to 4 inches: silt loam
A1 - 4 to 20 inches: silty clay loam
B2 - 20 to 28 inches: silty clay loam
C1CA - 28 to 40 inches: clay loam
C2 - 40 to 45 inches: silt loam
C3 - 45 to 60 inches: silty clay loam

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 13.0
Available water storage in profile: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Kearns
Percent of map unit: 5 percent

Bingham
Percent of map unit: 5 percent

Trenton
Percent of map unit: 5 percent
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SP—Stony terrace escarpments

Map Unit Setting
National map unit symbol: j6kt
Elevation: 4,200 to 5,200 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 49 to 56 degrees F
Frost-free period: 130 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Stony terrace escarpments: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Stony Terrace Escarpments

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

St—Stony alluvial land

Map Unit Setting
National map unit symbol: j6kv
Elevation: 4,200 to 4,400 feet
Mean annual precipitation: 13 to 16 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 150 days
Farmland classification: Not prime farmland

Map Unit Composition
Stony alluvial land: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Stony Alluvial Land

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf, dip
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvium
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Properties and qualities
Slope: 0 to 20 percent
Natural drainage class: Somewhat poorly drained
Frequency of flooding: Frequent

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s

Minor Components

Poorly drained soils
Percent of map unit: 5 percent
Landform: Flood plains
Landform position (three-dimensional): Talf, dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: Wet Saline Meadow (Saltgrass) (R028AY024UT)

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

WAG—Wallsburg very cobbly loam, 30 to 70 percent slopes

Map Unit Setting
National map unit symbol: j6l8
Elevation: 5,500 to 7,500 feet
Mean annual precipitation: 20 to 25 inches
Mean annual air temperature: 44 to 46 degrees F
Frost-free period: 80 to 120 days
Farmland classification: Not prime farmland

Map Unit Composition
Wallsburg and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wallsburg

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium and/or residuum
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Typical profile
A1 - 0 to 5 inches: very cobbly loam
B1t - 5 to 9 inches: extremely cobbly silty clay loam
B2t - 9 to 17 inches: extremely cobbly silty clay
R - 17 to 27 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 70 percent
Depth to restrictive feature: 12 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Mountain Shallow Loam (Mountain Big Sagebrush)

(R047XA446UT)
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Utah County, Utah - Central Part

BkB—Bingham gravelly loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: j6wk
Elevation: 4,700 to 5,200 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Bingham and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bingham

Setting
Landform: Terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
Across-slope shape: Linear, convex
Parent material: Alluvium and/or lacustrine deposits derived from mixed sources

Typical profile
Ap - 0 to 6 inches: gravelly loam
B21t - 6 to 12 inches: gravelly sandy clay loam
B22t - 12 to 18 inches: gravelly fine sandy loam
IIIB3ca - 18 to 27 inches: very gravelly sandy loam
IICca - 27 to 60 inches: very gravelly sand

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
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: 30 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B
Ecological site: Upland Gravelly Loam (Bonneville Big Sagebrush) (R028AY306UT)

Minor Components

Cleverly
Percent of map unit: 5 percent
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DEF—Dry Creek extremely stony loam, stony subsoil variant, 6 to 30
percent slopes

Map Unit Setting
National map unit symbol: j6x3
Elevation: 5,200 to 6,000 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 130 to 150 days
Farmland classification: Not prime farmland

Map Unit Composition
Dry creek variant and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dry Creek Variant

Setting
Landform: Lake terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium and/or slope alluvium derived from mixed sources

Typical profile
A1 - 0 to 4 inches: extremely stony loam
B1 - 4 to 10 inches: very cobbly clay loam
B21t - 10 to 14 inches: extremely cobbly clay loam
B22t - 14 to 20 inches: extremely cobbly clay loam
B3 - 20 to 30 inches: extremely cobbly sandy clay loam
C1ca - 30 to 43 inches: extremely cobbly sandy loam
C2 - 43 to 60 inches: extremely cobbly sandy loam

Properties and qualities
Slope: 6 to 30 percent
Percent of area covered with surface fragments: 20.0 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
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Ecological site: Upland Gravelly Loam (Bonneville Big Sagebrush) (R028AY306UT)

HmE—Hillfield silt loam, 10 to 20 percent slopes

Map Unit Setting
National map unit symbol: j6xg
Elevation: 4,700 to 5,200 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Hillfield and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hillfield

Setting
Landform: Lake terraces, escarpments
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from mixed sources

Typical profile
Ap - 0 to 4 inches: silt loam
AC - 4 to 12 inches: silt loam
C1ca - 12 to 26 inches: silt loam
C2ca - 26 to 35 inches: loam
C3ca - 35 to 40 inches: loam
IIC4 - 40 to 60 inches: sandy loam

Properties and qualities
Slope: 10 to 20 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 50 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 20.0
Available water storage in profile: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
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Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Taylorsville
Percent of map unit: 5 percent

Welby
Percent of map unit: 5 percent

HOF—Hillfield-Sterling complex, 20 to 35 percent slopes

Map Unit Setting
National map unit symbol: j6xf
Elevation: 4,600 to 5,200 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Sterling and similar soils: 50 percent
Hillfield and similar soils: 50 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hillfield

Setting
Landform: Lake terraces, escarpments
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from mixed sources

Typical profile
Ap - 0 to 4 inches: silt loam
AC - 4 to 12 inches: silt loam
C1ca - 12 to 26 inches: silt loam
C2ca - 26 to 35 inches: loam
C3ca - 35 to 40 inches: loam
IIC4 - 40 to 60 inches: sandy loam

Properties and qualities
Slope: 20 to 30 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 50 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 20.0
Available water storage in profile: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Description of Sterling

Setting
Landform: Lake terraces, escarpments
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from mixed sources

Typical profile
Ap - 0 to 5 inches: gravelly fine sandy loam
A1 - 5 to 11 inches: gravelly sandy loam
C1ca - 11 to 16 inches: gravelly sandy loam
C2ca - 16 to 21 inches: very gravelly sandy loam
C3ca - 21 to 60 inches: extremely gravelly sand

Properties and qualities
Slope: 20 to 35 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 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: 10.0
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Ecological site: Upland Stony Loam (Wyoming Big Sagebrush) (R028AY334UT)
Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)

(028AY334UT)
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PaB—Parleys loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: j6yw
Elevation: 4,650 to 5,000 feet
Mean annual precipitation: 15 to 20 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Parleys and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Parleys

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from mixed sources

Typical profile
Ap - 0 to 7 inches: loam
B2t - 7 to 20 inches: silty clay loam
B3ca - 20 to 35 inches: silty clay loam
C1ca&C2 - 35 to 67 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 20 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)
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Minor Components

Timpanogos
Percent of map unit: 5 percent

PaC—Parleys loam, 3 to 6 percent slopes

Map Unit Setting
National map unit symbol: j6yx
Elevation: 4,650 to 5,000 feet
Mean annual precipitation: 15 to 20 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Parleys and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Parleys

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from mixed sources

Typical profile
Ap - 0 to 7 inches: loam
B2t - 7 to 20 inches: silty clay loam
B3ca - 20 to 35 inches: silty clay loam
C1ca&C2 - 35 to 67 inches: silt loam

Properties and qualities
Slope: 3 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 20 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 2e
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Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

Minor Components

Timpanogos
Percent of map unit: 5 percent

PbC—Parleys gravelly loam, overwashed, 3 to 6 percent slopes

Map Unit Setting
National map unit symbol: j6yy
Elevation: 4,650 to 5,000 feet
Mean annual precipitation: 15 to 20 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Parleys and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Parleys

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from mixed sources

Typical profile
Ap - 0 to 10 inches: gravelly loam
B2t - 10 to 20 inches: silty clay loam
B3ca - 20 to 35 inches: silty clay loam
C1ca&C2 - 35 to 67 inches: silt loam

Properties and qualities
Slope: 3 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 20 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
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Available water storage in profile: High (about 9.8 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

PK—Pits and dumps

Map Unit Setting
National map unit symbol: j6ys
Elevation: 4,490 to 4,900 feet
Farmland classification: Not prime farmland

Map Unit Composition
Pits: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

PrD—Pleasant Vale gravelly sandy loam, extended season, 6 to 10 percent
slopes

Map Unit Setting
National map unit symbol: j6zb
Elevation: 4,500 to 5,200 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 130 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Pleasant vale and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pleasant Vale

Setting
Landform: Hills, lake terraces
Landform position (three-dimensional): Side slope, tread
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Alluvium derived from limestone, sandstone, quartzite, and shale

Typical profile
Ap - 0 to 6 inches: gravelly sandy loam
A1 - 6 to 17 inches: gravelly sandy loam
C1 - 17 to 24 inches: very fine sandy loam
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C2 - 24 to 40 inches: very fine sandy loam
C3,C4 - 40 to 60 inches: very fine sandy loam

Properties and qualities
Slope: 6 to 10 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Salinity, maximum in profile: Very slightly saline to slightly saline (2.0 to 4.0 mmhos/

cm)
Sodium adsorption ratio, maximum in profile: 30.0
Available water storage in profile: Moderate (about 7.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

SgD—Sterling gravelly fine sandy loam, 6 to 10 percent slopes

Map Unit Setting
National map unit symbol: j6zx
Elevation: 4,600 to 5,000 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Sterling and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sterling

Setting
Landform: Lake terraces, escarpments
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from mixed sources

Typical profile
Ap - 0 to 5 inches: gravelly fine sandy loam
A1 - 5 to 11 inches: gravelly sandy loam
C1ca - 11 to 16 inches: gravelly sandy loam
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C2ca - 16 to 21 inches: very gravelly sandy loam
C3ca - 21 to 60 inches: extremely gravelly sand

Properties and qualities
Slope: 6 to 10 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 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: 10.0
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Ecological site: Upland Stony Loam (Wyoming Big Sagebrush) (R028AY334UT)
Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)

(028AY334UT)

SNG—Sterling-Terrace escarpments complex, 30 to 70 percent slopes

Map Unit Setting
National map unit symbol: j6zr
Elevation: 4,600 to 5,000 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Sterling and similar soils: 60 percent
Terrace escarpments: 40 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sterling

Setting
Landform: Lake terraces, escarpments
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from mixed sources

Typical profile
Ap - 0 to 5 inches: cobbly fine sandy loam
A1 - 5 to 11 inches: gravelly sandy loam
C1ca - 11 to 16 inches: gravelly sandy loam
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C2ca - 16 to 21 inches: very gravelly sandy loam
C3ca - 21 to 60 inches: extremely gravelly sand

Properties and qualities
Slope: 30 to 70 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 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: 10.0
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Upland Stony Loam (Wyoming Big Sagebrush) (R028AY334UT)
Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)

(028AY334UT)

Description of Terrace Escarpments

Setting
Landform: Lake terraces, escarpments
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from mixed sources

TcC2—Taylorsville silty clay loam, extended season, 3 to 6 percent
slopes, eroded

Map Unit Setting
National map unit symbol: j707
Elevation: 4,530 to 4,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 130 to 150 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Taylorsville and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Taylorsville

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from limestone and shale

Typical profile
Ap - 0 to 7 inches: silty clay loam
AC - 7 to 13 inches: silty clay loam
C,C2 - 13 to 36 inches: silty clay loam
C3ca - 36 to 56 inches: silty clay loam
C4 - 56 to 62 inches: silty clay loam

Properties and qualities
Slope: 3 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 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: Slightly saline to moderately saline (4.0 to 8.0 mmhos/

cm)
Sodium adsorption ratio, maximum in profile: 25.0
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)

WeC—Welby silt loam, extended season, 3 to 6 percent slopes

Map Unit Setting
National map unit symbol: j70l
Elevation: 4,500 to 5,200 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 130 to 170 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Welby and similar soils: 100 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Welby

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from limestone, sandstone, and shale

Typical profile
Ap - 0 to 7 inches: silt loam
A1 - 7 to 12 inches: loam
AC - 12 to 22 inches: silt loam
C1ca,C2ca,C3 - 22 to 65 inches: silt loam

Properties and qualities
Slope: 3 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
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: 13.0
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Upland Loam (Bonneville Big Sagebrush) North (R028AY310UT)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)

(028AY310UT)
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APPENDIX F 

Emission Calculations for the Proposed Action 



ITAM MANEUVER TRAIL AIR EMISSIONS

ANNUAL VEHICLE EMISSIONS

SOURCE INFORMATION EMISSION FACTORS2/3 ANNUAL EMISSIONS

MOBILE SOURCE DESCRIPTION WIEGHT1 

(LBS)
WEIGHT 
(TONS)

FUEL 
TYPE

Annual 
Mileage

Average 
Speed

CO 
(g/VMT)

NOx 

(g/VMT)
PM2.5 

(g/VMT)
PM10 

(g/VMT)
THC 

(g/VMT)
VOC 

(g/VMT)

CO 
Emissions 

(lbs/yr)

NOX 

Emissions 
(lbs/yr)

PM2.5 

Emissions 
(lbs/yr)

PM10 

Emissions 
(lbs/yr)

THC 
Emissions 

(lbs/yr)

VOC 
Emissions 

(lbs/yr)
Bus 26,500 13.25 Diesel 936 15 mph 2.312 10.536 0.556 0.604 0.653 0.642 4.77 21.72 1.15 1.25 1.35 1.32

15-Passenger Van 6,000 3 Gasoline 835 15 mph 27.7 0.693 0.18 1.8 1.077 1.034 50.95 1.27 0.33 3.31 1.98 1.90
Carrier Command Post (M577 Series) 22,582 11.29 Diesel 59 15 mph 1.367 5.99 0.33 3.3 0.37 0.365 0.18 0.78 0.04 0.43 0.05 0.05

HMMWV 5,380 2.69 Diesel 10,234 15 mph 0.839 3.088 0.091 0.099 0.194 0.189 18.91 69.61 2.05 2.23 4.37 4.26
HMMWV (Heavy) 5,900 2.95 Diesel 679 15 mph 0.839 3.088 0.091 0.099 0.194 0.189 1.25 4.62 0.14 0.15 0.29 0.28

Howitzer 56,400 28.2 Diesel 88 15 mph 2.395 9.191 0.215 0.2 0.461 0.455 0.46 1.78 0.04 0.05 0.09 0.09
Pick-up Truck 8,500 4.25 Diesel 548 15 mph 0.839 3.088 0.091 0.099 0.194 0.189 1.01 3.73 0.11 0.12 0.23 0.23

Cargo Truck (2.5 ton) 14,600 7.3 Diesel 78 15 mph 1.163 4.352 0.089 0.096 0.266 0.262 0.20 0.75 0.02 0.02 0.05 0.05
Cargo Truck (5 Ton 6X6) 22,175 11.09 Diesel 144 15 mph 1.367 5.99 0.172 0.192 0.37 0.365 0.43 1.90 0.05 0.06 0.12 0.12

Cargo Truck (5 Ton) 21,020 10.51 Diesel 38 15 mph 1.367 5.99 0.172 0.192 0.37 0.365 0.11 0.50 0.01 0.02 0.03 0.03
Cargo Truck (4X4 LMTV) 20,500 10.25 Diesel 377 15 mph 1.367 5.99 0.172 0.192 0.37 0.365 1.14 4.97 0.14 0.16 0.31 0.30
Cargo Truck MTV W/E 23,213 11.61 Diesel 81 15 mph 1.367 5.99 0.172 0.192 0.37 0.365 0.24 1.07 0.03 0.03 0.07 0.07

Van 4,500 2.25 Gasoline 2,852 15 mph 27.7 0.693 0.16 1.6 1.077 1.034 174.01 4.35 1.01 10.05 6.77 6.50
253.67 117.06 5.12 17.87 15.69 15.19
lbs/yr lbs/yr lbs/yr lbs/yr lbs/yr lbs/yr

ANNUAL PARTICULATE EMISSIONS GENERATED FROM MANEUVER TRAILS USAGE

SOURCE INFORMATION EMISSION FACTORS4 ANNUAL EMISSIONS5

MOBILE SOURCE DESCRIPTION WIEGHT1 

(LBS)
WEIGHT 
(TONS)

FUEL 
TYPE

Annual 
Mileage

Average 
Speed

PM2.5 

(lb/VMT)
PM10 

(lb/VMT)

PM2.5 

Emissions 
(lbs/yr)

PM10 

Emissions 
(lbs/yr)

Bus 26,500 13.25 Diesel 936 15 mph 0.35 3.5 49.14 491.40
15-Passenger Van 6,000 3 Gasoline 835 15 mph 0.18 1.8 22.55 225.45

Carrier Command Post (M577 Series) 22,582 11.29 Diesel 59 15 mph 0.33 3.3 2.92 29.21
HMMWV 5,380 2.69 Diesel 10,234 15 mph 0.17 1.7 260.97 2609.67

HMMWV (Heavy) 5,900 2.95 Diesel 679 15 mph 0.18 1.8 18.33 183.33
Howitzer 56,400 28.2 Diesel 88 15 mph 0.5 5.0 6.60 66.00

Pick-up Truck 8,500 4.25 Diesel 548 15 mph 0.21 2.1 17.26 172.62
Cargo Truck (2.5 ton) 14,600 7.3 Diesel 78 15 mph 0.27 2.7 3.16 31.59

Cargo Truck (5 Ton 6X6) 22,175 11.09 Diesel 144 15 mph 0.33 3.3 7.13 71.28
Cargo Truck (5 Ton) 21,020 10.51 Diesel 38 15 mph 0.32 3.2 1.82 18.24

Cargo Truck (4X4 LMTV) 20,500 10.25 Diesel 377 15 mph 0.31 3.1 17.53 175.31
Cargo Truck MTV W/E 23,213 11.61 Diesel 81 15 mph 0.33 3.3 4.01 40.10

Van 4,500 2.25 Gasoline 2,852 15 mph 0.16 1.6 68.45 684.48
479.87 4798.67
lbs/yr lbs/yr

Total
Particulate 484.99 4816.53
Emissions lbs/yr lbs/yr

Notes:
1. Average weights used for typical buses, 15-passenger vans, cargo trucks (MTV W/E), and vans; otherwise, specific vehicle weights were obtained from military equipment data.



2. CO, NOx, PM2.5, PM10, THC an VOC Emission Factor Sources:  Average In-Use Emissions for Gasoline-Fueled Passenger Cars and Light Trucks (https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P100EVXP.TXT), 
Average In-Use Emissions for Urban Buses and School Buses (https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P100EVY1.TXT), and,
 Average In-Use Emissions from Heavy-Duty Trucks (https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P100EVY6.TXT).
3. HMMWV and HMMWV Heavy emissions factors were not available, so assumed factors to  be the same as a pick-up truck which was closest in weight class and fuel type. 
4. PM2.5 and PM10 Emission factors were computed from AP 42, Chapter 13, section 13.2.2 using equation E = k (s/12)a(w/3)b , where k is an emperical constant for the particulate size (see charts in section 13.2.2-5),
 s is the silt content of the roads (ITAM major unpaved roads silt content of 14.8% was used), and w is the mean vehicle wieght in tons. Https://www3.epa.gov/ttn/chief/ap42/ch13s0202.pdf
5. Annual treatment with magnesium chloride solution (MAG) for dust suppression occurs on the ITAM major unpaved roads. According to data from the Utah Department of Air Quality MAG water is 85% effective
 in reducing PM10/PM2.5 (January 12, 2015 Utah DEQ/DAQ Memo on Emission Factors for Paved and Unpaved Haul Roads). This reduction was included in the facotring the overall annual particulate emissions. 



 

 

APPENDIX G 

General Conformity Analysis and Record of Non-
Applicability 



GENERAL CONFORMITY – RECORD OF NON-APPLICABILITY 
 
Project/Action Name: ITAM Maneuver Trails EA, Camp Williams    
 
Project/Action Identification Number:    
 
Project/Action Point of Contact: Sean Hammond, ITAM Manager    
 
Begin Date: 3/2020    End Date: 12/31/2020  
 
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 (9.07 
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 93.153(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 

27 Aug 2019



 
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 ITAM Maneuver Trails Improvement/Construction 
Location Camp Williams, Salt Lake & Utah County (Bluffdale Trail & 400  

Series) 
Project Number                    
Date   Feb-Dec 2020      
Projected Emissions 18,140.62 lb = 9.07 tons PM  
 
Site Prep Project-Specific Input Variables 
Total Area Cleared (sq. yd.) = AT   72,842 square yards  
Average Cleared Depth (yd.) = Dave   0.3 yards deep (estimate)  
Building Footprint Area (sq. yd.) = AB  NA  
Volume of Soil Excavated (cu. yd.) = VS  25,000   
Soil Moisture Content (wt. %) = Msoil  0.03 (3%)  
Soil Silt Content (wt. %) = s    0.12 (12%) 
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  19,325 tons (12,078 Cu Yds.)  
 
Unpaved Access Road Project-Specific Input Variables 
Unpaved Access Road Silt Content (wt. %) = su  0.12 (12.0%)  
Mean Vehicle Weight (tons) = Wu    16 (tons)  
Surface Moisture Content (wt. %) = Msurf   0.03 (3%)  
Mean Vehicle Speed (mph) = Su    15 mph  
Access Road Miles (miles) = Ru    6  
Number of Vehicle Passes = Nu    3  
 
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 (0.12)1.2 / (0.03)1.3 lb/hr] x  [72,842 x 0.3]/290 CY/hr = _____ 
Y lbs = [5.7 X 0.08 / 0.01 lb/hr] x [72,842 x 0.3]/290 CY/hr =  343.61 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 [72842 x 1.4] x 1.62 ton/CY =  9,581.93 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 0.00341 =    
Y lbs = 0.040 (2) 2.5 lb/VMT x (72842 sq yd / 3 yd) x 0.00341 =  19.04 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 0.00199 =    
Y lb = 20.2 lb/VMT x (72842 sq. yd. / 3 yd) x 0.00199 = 976.03 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 (0.12)1.2 / (.03) 1.3 lb/hr x [72842 x  0.3 yd] / 290 cu. Yd. =  
Y lbs = [5.7 x  0.08 / 0.01 lb/hr] x [72842 x 0.3] / 290 CY/hr = 3436.13 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 0.00199 =    
Y lbs = 0.040 (2)2.5 lb/VMT x (72842 sq. yd. / 3 yd.) x 0.00199 = 11.13 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 

E= 1.5lb/VMT (.12/12)0.9 (16/3)0.5 

E= 1.5lb/VMT (0.02) (2.31) 
E=0.07lb/VMT 
 
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 (1.2-12.0 %) 
Wu = mean vehicle weight (tons) (16 tons) 
Msurf = surface material moisture content (0.03 – 3 %) 
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 =     
Y lb= {1.5 lb/VMT [ (1.2/12)0.9 (20/30)0.5]/(2 X 0.03)0.2} x 6 x 2 = ____________ 
Y lb = {1.5 lb/VMT [(.13 x .82)]/.57} x 6 x 2 =__3.37 lbs______ 
 



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 =    
E = 0.035(0.0032) x (15/5)1.3/(0.03/2)1.4 lb/ton = 0.19 lb/ton 
 
Y lb = E x F =    
Y lb = 0.19 lb/ton x 19325 tons = 3671.75 lbs 
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 =  18,140.62         =  9.07   tons PM 
 
Lbs SOx =  51.4   =  0.03   tons Sox 
 



 

 

 
 

APPENDIX H 

Photo Documentation 
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