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INTRODUCTION
Contact Information
Applicant:

Milford Solar Phase II, LLC
330 Congress Street, 6th Floor
Boston, Massachusetts 02210
(435)-421-9300
bryan.harris@longroadenergy.com

Property owners:

Property 1
Jetta Pearson Robinson
P.O. Box 18
Minersville, Utah 84752
Seth Davie
P.O. Box 18
Minersville, Utah 84752

Property 2
Murphy-Brown LLC
Property 3
Pvre Holdings, LLC

Tammy Pearson
P.O. Box 119
Minersville, Utah 84752
Agent:

SWCA Environmental Consultants
257 East 200 South, Suite 200
Salt Lake City, Utah 84111
(801) 322-4307
Email: joel.moore@swca.com

Background
On February 28, 2019, Milford Solar Phase II, LLC (Milford Solar) submitted an application to the
Beaver County Planning and Zoning Commission (Commission) for a conditional use permit (CUP) to
construct and operate the Milford Solar Phase II Project (Project) in Beaver County, Utah. The Project
involves the construction of a 250-megawatt photovoltaic solar energy generation facility and associated
ancillary facilities, including a substation, battery energy storage system, electrical collection lines, a
generator lead transmission line, a switching station, an operations and maintenance building, and newbuild access roads.
The Commission reviewed the CUP application and required that Milford Solar prepare an environmental
assessment report (EAR). The EAR will be made available to the public and the Commission prior to a
decision on the application. Aquatic resources were identified as potential resources of concern to be
analyzed in the EAR. This delineation will help inform EAR analysis and identifies potentially
jurisdictional aquatic features that may require avoidance, a Clean Water Act Section 404 permit, or a
stream alteration permit.
SWCA Environmental Consultants (SWCA) conducted an aquatic resources delineation of the survey
area on March 16 and 17, 2020. This delineation report describes the extent and location of aquatic
resources surveyed for the Project. Aquatic resources comprise potential waters of the United States
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(WOUS) and State of Utah, including wetlands. The aquatic resources survey area covers approximately
2,453 acres with elevations ranging from 4,900 to 5,300 feet. Three appendices support this delineation
report. Appendix A provides maps showing the prefield and field results (Figures A-1 through A-6).
Appendix B provides descriptions of the soils series recorded in the survey area. Appendix C provides
photographs (Figure C-1 through C-35) of the survey area and its aquatic features.

Survey Area
The survey area is in Beaver County, Utah, 6 miles north of Milford, Utah. The survey area is in Sections
7, 8, 18, 19, 24, 27, 28, 29, 30, 33, 34, and 35, Township 26 South, Range 10 West and in Sections 2, 3, 4,
9, 10, 11, 14, 15, 16, Township 27 South, Range 10 West, and is located on the Read, Utah, U.S.
Geological Survey (USGS) 7.5-minute quadrangle. If requested, Milford Solar will provide land access
for the U.S. Army Corps of Engineers (USACE) to access the three properties within the survey area to
collect samples and data related to this aquatic resource delineation report. To access the survey area from
Milford, Utah, head north for 6 miles on State Route 257, which bisects the survey area and is located
approximately 0.5 mile and 1.3 miles east and west of the Project’s generation facilities.
The survey area is dominated by greasewood (Sarcobatus vermiculatus), clasping pepperweed (Lepidium
perfoliatum), and bur buttercup (Ceratocephala testiculata). The topography of the survey area is
relatively flat with lowland swales and a system of dry historical drainages. The Mineral Mountains are
directly east of the survey area. Railroad tracks run through the middle of the survey area and a windfarm
is adjacent to the northeast.

Landscape Setting
The Project is in a rural area of Beaver County approximately 6 miles northeast of the town of Milford,
Utah. Survey area elevations range from 4,900 to 5,300 feet with dominant salt scrub shrubland
vegetation communities and upland invasive species including cheatgrass (Bromus tectorum) and bur
buttercup. Land uses near the survey area primarily include grazing, agriculture, and solar and wind
energy development. A railroad track and highway run from north to south through the middle of the
survey area. The survey area’s elevation is generally higher on the east and west and lower in the middle.
The Beaver River Bottoms are located in the middle of the survey area and historically received water
from the Beaver River before the creation of Minersville Reservoir. Currently, water from the reservoir is
diverted to Beaver and Milford for agricultural use. Because of a combination of extended drought and
water diversions, water no longer flows to the survey area and to the Beaver River Bottoms (SPK-200702034) (USACE 2012).
SWCA surveyed the 2,453-acre survey area on March 16 and 17, 2020. According to the National
Weather Service, rainfall in the survey area has been 90% to 100% of normal over the past 60 days
(National Weather Service 2020). Precipitation and hydrological condition in the survey area were
average for this time of year during field surveys.
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Regulatory Setting
Waters of the United States
The U.S. Environmental Protection Agency (EPA) (2008) defines jurisdictional WOUS as follows:
1. All waters that are currently used, or were used in the past, or may be susceptible to use in
interstate or foreign commerce, including all waters that are subject to the ebb and flow of the tide
2. Non-navigable tributaries of a traditional navigable water whose water’s flow is “relatively
permanent” (e.g., waters that typically flow year-round except due to drought), or waters that
have a continuous flow at least seasonally (e.g., typically 3 months) into a traditional navigable
water either directly or indirectly by means of other tributaries
3. The following types of waters when they have a significant nexus with a traditional navigable
water:
a. Non-navigable tributaries that are not relatively permanent
b. Wetlands adjacent to non-navigable tributaries that are not relatively permanent
c. Wetlands adjacent to but not directly abutting a relatively permanent tributary
(e.g., separated from it by uplands, a berm, dike, or similar features)
Wetlands are a subset of jurisdictional WOUS and are jointly defined by the USACE and the EPA as
“those areas that are inundated or saturated by surface or groundwater 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. Wetlands generally include swamps, marshes, bogs, and
similar areas” (Environmental Laboratory 1987:9).
Under Section 404 of the Clean Water Act (CWA), dredged and fill material may not be discharged into
jurisdictional WOUS, including wetlands, without a permit.
Regulated activities include
•

fill for development,

•

utility line projects (such as pipelines), and

•

infrastructure development (such as roads).

Waters of the State
Section 73-3-29 of the Utah Code requires any person, governmental agency, or other organization
wishing to alter the bed or banks of a natural stream to obtain written authorization from the Utah
Division of Water Rights’ State Engineer before beginning work. Section 73-3-29 is intended to protect
the natural resource values of Utah’s streams, with special consideration of water rights and recreational
opportunities. The State of Utah asserts jurisdiction over natural streams, which are defined in Rule R65513-4 of the Utah Administrative Code as “any waterway, along with its fluvial system, that receives
sufficient water to sustain an ecosystem (typically identified by changes in vegetation) that distinguishes
it from the surrounding upland environment.” Canals, ditches, and other human-made channels are not
regulated under Rule R655-13-4. Authorization from the State Engineer is required 1) if an activity will
fall within two times the width of the active channel up to a maximum of 30 feet from the water’s edge, 2)
if the activity will take place within continuous riparian areas adjacent to the stream, or 3) if the activity
will take place in areas of the floodplain that have been observed conducting or storing water during highflow events or that show physical evidence of conducting or storing water during high flows.
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METHODOLOGY
Prefield Analysis
Prior to wetland delineation fieldwork, SWCA reviewed the following data sources as they pertain to the
survey area:
•

Aerial photographs and topographic maps to identify potential WOUS in the survey area

•

National Wetlands Inventory (NWI) data and the National Hydrography Dataset (NHD) to
identify potential WOUS in the survey area (U.S. Fish and Wildlife Service [USFWS] 2015; Utah
Automated Geographic Reference Center [AGRC] and USGS 2011)

•

Natural Resources Conservation Service (NRCS) Soil Survey Geographic Database (SSURGO)
to identify potential hydric soils in the survey area (NRCS 2015)

•

Utah Division of Water Resources (DWRe) Water Related Land Use data to identify potential
land uses in the survey area (AGRC and DWRe 2017)

Field Survey
Wetlands
SWCA conducted the delineation fieldwork on March 16 and 17, 2020. Weather conditions were partly
cloudy with a temperature of approximately 50 degrees Fahrenheit. During the fieldwork, all potential
wetland and upland vegetation communities observed were investigated to characterize vegetation and
hydrology. SWCA investigated 35 locations to determine if wetland or OHWM characteristics were
present. SWCA recorded all data using a Trimble GeoExplorer XH global positioning system (GPS) unit
with sub-meter accuracy.
The fieldwork was done in accordance with the U.S. Army Corps of Engineers Wetlands Delineation
Manual (Environmental Laboratory 1987) and the Regional Supplement to the U.S. Army Corps of
Engineers Wetland Delineation Manual: Arid West Region (USACE 2008). Based on these manuals,
jurisdictional wetlands are identified using the following three criteria:
•

Hydrophytic vegetation

•

Wetlands hydrology

•

Hydric soil

All three criteria must be met for an area to be considered a wetland. An explanation of the three wetlands
criteria follows.

HYDROPHYTIC VEGETATION
Hydrophytic plants are plants that are adapted to wet conditions. The National Wetland Plant List
(Lichvar et al. 2016) is used to determine the wetlands indicator status of plant species observed at the
sampling points.
Most plant species are identified on-site during the wetlands delineation. If a plant species cannot be
determined in the field, a sample is identified in SWCA’s laboratory using a hand lens, ruler, and
dichotomous plant key. Plant species are identified using A Utah Flora (Welsh et al. 2003).
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WETLANDS HYDROLOGY
Wetlands hydrology examines the behavior of water in wetlands. Primary hydrologic indicators assessed
in the field include soil saturation, surface water, hydrogen sulfide odor, and presence of reduced iron in
the soil. Secondary indicators are also assessed and can include drainage patterns.

HYDRIC SOILS
The NRCS defines hydric soils as those soils formed under conditions of saturation, flooding, or ponding
long enough during the growing season to develop anaerobic conditions in the upper portion of the soil
column (above 12- to 20-inch soil depth, depending on soil texture [NRCS 2010]). Soils are assessed for
hydric conditions in the field using a spade to excavate a pit and Munsell soil color charts to determine
soil color.

Other Waters of the United States
Potential non-wetland WOUS, including ephemeral, intermittent, and perennial streams, are delineated
based on the location of the ordinary high-water mark (OHWM), which typically occurs at the transition
between the active floodplain and the low terrace. Indicators of OHWM can be physical or vegetative and
include benches, drift lines, changes in sediment size distribution, and transitions in vegetation type and
density. During the delineation process, SWCA uses the Field Guide to the Identification of the Ordinary
High Water Mark (OHWM) in the Arid West Region of the Western United States (Lichvar and McColley
2008); A Guide to Ordinary High Water Mark (OHWM) Delineation for Non-Perennial Streams in the
Western Mountains, Valleys, and Coast Region of the United States (Mersel and Lichvar 2014); and
Regulatory Guidance Letter 05-05 (USACE 2005). Although the OHWM field guide (Lichvar and
McColley 2008) focuses primarily on ephemeral and intermittent streams, the OHWM indicators also
apply to perennial streams and were used to inform identification of these types of systems in the survey
area.

RESULTS
Prefield Analysis
NWI data for the survey area are provided in Table 1 and shown on Figure A-2.
Table 1. National Wetlands Inventory Data for the Survey Area
Wetland Type*

Type Description

PUS

Palustrine Unconsolidated Shore

1.3

R4

Riverine Intermittent

21.1

R5

Riverine Unknown Perennial

Total

Area
(acres)

0.2
22.6

Source: USFWS (2015).
* Wetland types are derived from the Classification of Wetlands and Deepwater Habitats of the United States
(Federal Geographic Data Committee 2013).
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NHD data for the survey area are provided in Table 2 and shown on Figure A-2.
Table 2. National Hydrography Dataset Results for the Survey Area
National Hydrography Dataset Classification

Length
(feet)

Area
(acres)

Connector

10,746.0

Not applicable (N/A)

Stream/River (ephemeral)

36,089.3

N/A

Stream/River (intermittent)

287.2

N/A

N/A

1.4

47,122.5

1.4

Lake/Pond
Total
Source: AGRC and USGS (2011).

NRCS SSURGO soil data for the survey area are provided in Table 3 and shown on Figure A-3.
Descriptions of the soil series are found in Appendix B.
Table 3. Natural Resources Conservation Service Soil Survey Geographic
Soil Data for the Survey Area
Soil Unit Name

Hydric Status
(Yes or No)

Area
(acres)

Crestline, thick surface-Sugarloaf complex

No

533.7

Drum-Taylorsflat

No

128.0

Escalante

No

29.8

Garbo-Biblesprings-Manselo

No

24.3

Harding-Berent association

No

37.8

Heist-Crestline

No

10.8

Hiko Peak-Crestline complex

No

243.4

Pengpong-Playas association

No

1.8

Siltcliffe

No

42.0

Siltcliffe-Theromosprings complex

No

173.4

Thermosprings

No

251.3

Thermosprings-Taylorsflat

No

480.9

Uvada-Playas complex

No

449.4

Woodrow

No

47.1

Total

2,453.7

Source: NRCS (2015).

DWRe water-related land use data (including agricultural land use data) for the survey area are provided
in Table 4 and shown on Figure A-4.
Table 4. Water-Related Land Use for the Survey Area
Land Use Type

Area
(acres)

Non-irrigated Agricultural Lands

50.3

Water

1.4

Total

51.7

Source: AGRC and DWRe (2017).
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Field Survey
SWCA confirmed that there were no wetlands or other WOUS in the survey area. For a spatial overview
of the 35 representative photo points, see Figure A-5.

Wetlands and Other Waters of the United States
SWCA investigated 35 locations to determine if wetland or OHWM indicators were present. Field
surveys strategically focused on areas identified in the prefield analysis as having potential wetland or
other WOUS features. Formal delineation sampling points were not taken in the 35 locations because
wetland hydrology and hydrophytic vegetation were not observed. Photo points were taken at each of the
35 locations to document survey area conditions, and representative photographs can be found in
Appendix C.
There were no OHWM indicators observed at any of the 35 locations. These areas lacked a bed and bank,
a break in slope, change in vegetation, or change in sediment characteristics. There was no evidence of
sediment sorting, scouring, or ponding in the survey area. The features documented in photo points are
upland swales dominated by upland or facultative upland species including greasewood, cheatgrass,
clasping pepperweed, bur buttercup, shadscale (Atriplex confertifolia), and broom snakeweed
(Gutierrezia sarothrae). Heavily used cow paths were frequently observed within these features.

DISCUSSION
SWCA investigated 35 locations in the survey area and no wetland or OHWM indicators were observed.
The observed environments are dominated by upland vegetation communities of greasewood, clasping
pepperweed, and bur buttercup. All 35 locations lacked wetland hydrology, hydrophytic vegetation, and
OHWM indicators. The features documented are discontinuous, historic drainages and swales dominated
by upland or facultative upland vegetation.
The Beaver River Bottoms are located within the survey area. Historically, the Beaver River Bottoms
received water from the Beaver River and Tushar Mountains to the east. Upstream of the survey area, the
Minersville Reservoir and Rocky Ford Dam were constructed to divert water to the towns of Milford and
Beaver for agricultural purposes. Water no longer flows downstream of the Rocky Ford Dam and water
flows do not reach the survey area. In 2011, the Milford Wind Corridor Phase III project received a
jurisdictional determination, and this project area overlaps with most of the 2,453-acre delineation survey
area. The summary of findings in the 2011 determination was that there are no WOUS in the project area
(SPK 2007-02034) (USACE 2012). Additionally, the Beaver River Bottoms eventually terminate at the
Sevier River and Sevier Playa, which were determined to be isolated in 2013 and again in 2018 (SPK
2013-00295).

INTERSTATE COMMERCE
SWCA observed no evidence of interstate or foreign commerce associated with the aquatic resources
identified in this inventory and found no other documentation of any historic commercial activity.

7

Aquatic Resources Delineation Report for the Milford Solar Phase II Project, Beaver County, Utah

LITERATURE CITED
Environmental Laboratory. 1987. Corps of Engineers Wetlands Delineation Manual. Technical Report
Y-87-1. Vicksburg, Mississippi: U.S. Army Corps of Engineers Waterways Experiment Station.
Federal Geographic Data Committee. 2013. Classification of Wetlands and Deepwater Habitats of the
United States. Reston, Virginia: U.S. Geological Survey.
Lichvar, R.W., D.L. Banks, W.N. Kirchner, and N.C. Melvin. 2016. The National Wetland Plant List:
2016 wetland ratings. Phytoneuron 2016-30:1–17. Available at: http://rsgisias.crrel.usace.
army.mil/NWPL/. Accessed March 25, 2020.
Lichvar, R.W., and S.M. McColley. 2008. Field Guide to the Identification of the Ordinary High Water
Mark (OHWM) in the Arid West Region of the Western United States. Hanover, New Hampshire:
Cold Regions Research and Engineering Laboratory, USACE Research and Development Center.
Mersel, M.K., and R.W. Lichvar. 2014. A Guide to Ordinary High Water Mark (OHWM) Delineation for
Non-Perennial Streams in the Western Mountains, Valleys, and Coast Region of the United States.
Hanover, New Hampshire: Cold Regions Research and Engineering Laboratory, USACE Research
and Development Center.
National Weather Service. 2020. Advanced Hydrologic Prediction Service. Available at
https://water.weather.gov/precip/index.php?location_type=wfo&location_name=slc. Accessed
April 1, 2020.
Natural Resources Conservation Service (NRCS). 2010. Field indicators of hydric soils in the United
States, Version 7.0. Edited by G.W. Hurt and L.M. Vasilas. U.S. Department of Agriculture,
NRCS, in cooperation with the National Technical Committee for Hydric Soils.
———. 2015. SSURGO Data. Soil Survey Staff, Natural Resources Conservation Service, United States
Department of Agriculture. Web Soil Survey. Available at: http://websoilsurvey.sc.egov.
usda.gov/App/HomePage.htm. Accessed March 25, 2020.
U.S. Army Corps of Engineers (USACE). 2005. Regulatory Guidance Letter 05-05. Available at:
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits/GuidanceLetters.as
px. Accessed March 25, 2020.
———. 2008. Regional Supplement to the U.S. Army Corps of Engineers Wetland Delineation Manual:
Arid West Version 2.0. Vicksburg, Mississippi: USACE Research and Development Center.
———. 2012. Approved Jurisdictional Determination Form. Milford Flat Wind Corridor Phase IV, SPK2007-02034. Available at:
https://www.spk.usace.army.mil/Portals/12/documents/regulatory/jd/2012/February/SPK-200702034-Non-Waters-Only.pdf. Accessed April 8, 2020.
———. 2018. Approved Jurisdictional Determination Form. Peak Minerals, Sevier Lake JD, SPK-201300295. Available at:
https://www.spk.usace.army.mil/Portals/12/documents/regulatory/jd/2018/September/SPK-201300295_AJD.Form.pdf?ver=2018-09-25-104437-843. Accessed April 8, 2020.
U.S. Environmental Protection Agency (EPA). 2008. Clean Water Act Jurisdiction Following the U.S.
Supreme Court’s Decision in Rapanos v. United States & Carabell v. United States. Washington
D.C. Available at https://www.epa.gov/sites/production/files/2016-02/documents/cwa_
jurisdiction_following_rapanos120208.pdf. Accessed March 25, 2020.

8

Aquatic Resources Delineation Report for the Milford Solar Phase II Project, Beaver County, Utah

U.S. Fish and Wildlife Service. 2015. National Wetlands Inventory. Available at:
http://www.fws.gov/wetlands/Data/Mapper.html. Accessed May 25, 2016.
Utah Automated Geographic Reference Center (AGRC) and U.S. Geological Survey (USGS). 2011.
National Lakes, Rivers, Streams, and Springs. Available at: https://gis.utah.gov/data/water/lakesrivers-dams/. Accessed March 26, 2020.
Utah Automated Geographic Reference Center (AGRC) and Utah Division of Water Resources (DWRe).
2017. Water Related Land Use. Available at: http://gis.utah.gov/data/planning/water-related-land/.
Accessed March 25, 2020.
Welsh, S.L., N.D. Atwood, L.C. Higgins, and S. Goodrich. 2003. A Utah Flora. Great Basin Naturalist
Memoir No. 9. Provo, Utah: Brigham Young University.

9

Aquatic Resources Delineation Report for the Milford Solar Phase II Project, Beaver County, Utah

This page intentionally left blank.

10

Appendix A
Maps

Figure A-1. Survey area location.

A-1

Figure A-2. National Wetland Inventory data and National Hydrography Dataset data for the survey area.
A-2

Figure A-3. Soil Survey Geographic Database soils data for the survey area.
A-3

Figure A-4. Water-related and agricultural land use for the survey area.

A-4

Figure A-5. Aquatic resources photo points overview for the survey area.
A-5
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Appendix B
Soil Series Descriptions
The text in this appendix comes directly from the NRCS website at

https://soilseries.sc.egov.usda.gov/osdname.aspx (NRCS 2017) and has not been edited

Established Series
Rev. RLT/CSW/MJD
12/2007

CRESTLINE SERIES
The Crestline series consists of very deep, well drained, moderately rapidly permeable
soils. These soils formed in alluvium derived from mixed rocks including sandstone,
welded tuff, rhyolite, andesite and basalt. Crestline soils are on alluvial fans, fan
remnants, relict longshore bars, inset fans, fan skirts, and alluvial flats. Slope ranges
from 0 to 5 percent. The average annual precipitation is about 10 inches and mean
annual temperature is about 47 degrees F.
TAXONOMIC CLASS: Coarse-loamy, mixed, superactive, mesic Xeric
Haplocalcids
TYPICAL PEDON: Crestline sandy loam--rangeland. (Colors are for air-dry soil
unless otherwise stated.)
A--0 to 6 inches; light brown (7.5YR 6/4) sandy loam, brown (7.5YR 4/4) moist;
weak very fine granular structure; slightly hard, friable, slightly sticky and nonplastic;
few fine roots; slightly alkaline (pH 7.4); gradual smooth boundary. (4 to 11 inches
thick)
Bw--6 to 12 inches; light brown (7.5YR 6/4) sandy loam, brown (7.5YR 4/4) moist;
weak fine and medium subangular blocky structure; slightly hard, friable, slightly
sticky and nonplastic; few fine roots; slightly alkaline (pH 7.4); abrupt wavy
boundary. (5 to 15 inches thick)
Bk1--12 to 36 inches; pink (7.5YR 7/4) gravelly sandy loam, brown (7.5YR 5/4)
moist; massive; hard to very weakly discontinuously carbonate cemented; firm,
slightly sticky and nonplastic; few fine roots; strongly effervescent; moderately
alkaline (pH 8.0); gradual wavy boundary. (7 to 30 inches thick)
Bk2--36 to 60 inches; pink (7.5YR 7/4) gravelly sandy loam, brown (7.5YR 5/4)
moist; massive; slightly hard, friable; slightly sticky and nonplastic; strongly
effervescent; moderately alkaline (pH 8.1).

B-1

TYPE LOCATION: Iron County Utah; 0.2 miles north of the east 1/4 corner, sec.
16, T. 35 S., R. 17 W.; Yale Crossing USGS Quad; latitude 37 degrees 45 minutes 42
seconds N. and longitude 113 degrees 44 minutes 55 seconds W., NAD 83.
RANGE IN CHARACTERISTICS:
Soil moisture: Usually dry. In more than 7 out of 10 years they are continually moist
in all parts of the moisture control section for 60 to 75 days out of the 120 days
following the winter solstice and are dry for 60 to 80 consecutive days in all parts of
the moisture control section during the summer; aridic bordering on xeric moisture
regime.
Soil temperature: 47 to 52 degrees F.
Mean summer soil temperature: 60 to 70 degrees F.
Depth to calcic horizon: 10 to 20 inches
Particle size control section (weighted average):
Clay content: 8 to 18 percent.
Rock fragments: 15 to 35 percent, mainly gravel.
A horizon:
Hue: 10YR or 7.5YR
Value: 5 to 7 dry, 3 to 6 moist
Chroma: 2 to 4, dry or moist
Calcium carbonate equivalent: 0 to 10 percent
Reaction: Slightly alkaline to strongly alkaline
Bw horizon:
Hue: 10YR to 7.5YR
Value: 5 to 7 dry, and 4 or 5 moist
Chroma: 3 or 4, dry or moist
Texture: Fine sandy loam, sandy loam, or loam
Clay content: 8 to 18 percent.
Calcium carbonate equivalent: 0 to 10 percent
Reaction: Slightly alkaline to strongly alkaline
Bk horizons:
Hue: 10YR or 7.5YR
Value: 6 to 8 dry, 4 to 7 moist
Chroma: 2 to 4, dry or moist
Texture: Stratified, averages sandy loamy or fine sandy loam; individual strata include
gravelly sandy loam, loamy sand and fine sandy loam.
B-2

Clay content: 8 to 18 percent.
Rock fragments: Averages 5 to 35 percent, mainly gravel.
Structure: Subangular blocky or massive.
Consistence: Soft to hard dry, very friable to firm moist, nonsticky to slightly sticky
and nonplastic to slightly plastic wet.
Calcium carbonate equivalent: 10 to 30 percent.
Secondary calcium carbonate: Some pedons have coatings on rock fragments.
Reaction: Moderately alkaline to very strongly alkaline.
Cementation: Discontinuous weakly cemented lenses or masses are in some pedons.
C horizon: (when present)
Hue: 10YR or 7.5YR
Value: 5 or 6 dry
Chroma: 3 to 6, dry or moist.
Texture: Loamy coarse sand or loamy sand.
Rock fragments: 15 to 55 percent, mainly gravel.
Calcium carbonate equivalent: 5 to 20 percent.
Reaction: Moderately alkaline or strongly alkaline.
COMPETING SERIES: These are
the Adkins(WA), Atlanta(NV), Bertelson(UT), Briabbit(ID), Declo(ID), Eoyote(ID),
Escalante(UT), Kecko(ID), Sagehill(WA), Somsen(ID), and Strevell(ID) series.
Adkins soils have carbonates and the calcic horizon at 24 to 40 inches. Atlanta soils
have very gravelly or extremely gravelly horizons within the control section. The
Bertelson, Declo, Escalante, and Strevell soils are calcareous to the surface. Briabbit
soils are moderately deep to soft bedrock. Eoyote soils lack gravel in the control
section. Kecko soils are 20 to 40 inches deep to secondary calcium carbonate and
have 0 to 10 percent gravel in the control section. Sagehill soils are 10 to 30 inches
deep to secondary calcium carbonate and have 0 to 15 percent rock fragments in the
control section. Somsen soils are moderately deep over hard bedrock. Strevell soils
are 4 to 10 inches deep to secondary calcium carbonate and have Bk horizons with silt
loam or loam textures of the fine earth.
GEOGRAPHIC SETTING: Crestline soils are on alluvial fans, relict longshore
bars, inset fans, fan skirts, fan remnants and alluvial flats at elevations of 4,900 to
6,400 feet. Slope ranges form 0 to 8 percent. These soils formed in alluvium derived
from mixed rocks including sandstone, welded tuff, rhyolite, andesite, and basalt. The
climate is semiarid, and the average annual precipitation is 8 to 12 inches. The mean
annual temperature is 45 to 50 degrees F. The mean summer temperature is 62 to 66
degrees F, and the freeze-free period ranges from 100 to 140 days.
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GEOGRAPHICALLY ASSOCIATED SOILS: These are the Antelope
Springs, Biblesprings, Escalante and Sevy soils. Antelope Springs soils have natric
horizons and occur in lower positions on alluvial plains. Biblesprings soils are
calcareous throughout and have a calcic horizon that contains appreciable secondary
silica. Escalante soils are calcareous throughout and do not have a cambic horizon.
Sevy soils have an argillic horizon. These soils are intermixed on the landscape with
the Crestline soils.
DRAINAGE AND PERMEABILITY: Well drained; medium to very slow runoff;
moderately rapid permeability.
USE AND VEGETATION: Crestline soils are used for livestock grazing. Vegetation
is Wyoming big sagebrush, cheatgrass, galleta, and Indian ricegrass. Some small areas
used for irrigated potatoes, small grains, and alfalfa.
DISTRIBUTION AND EXTENT: Southwestern and central Utah, southern Idaho
and eastern Nevada. This series is moderately extensive. MLRA 28A and 47.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona
SERIES ESTABLISHED: Beryl-Enterprise Area, Utah, 1942.
REMARKS: Diagnostic horizons and features recognized in this pedon are:
Ochric epipedon: The zone from the soil surface to 6 inches. (A horizon)
Cambic horizon: The zone of slight soil structural development which is leached of
carbonates, from a depth of 6 to 12 inches. (Bw horizon)
Calcic horizon: The zone of secondary carbonate accumulation from a depth of 12 to
60 inches. (Bk1 and Bk2 horizons)
Particle-size control section: The zone from 10 to 40 inches. (lower part of the Bw,
Bk1 and upper part of the Bk2 horizons)
This soil was reclassified from a Xerollic Camborthids to a Xeric Haplocalcids on
9/94.
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DRUM SERIES
The Drum series consists of very deep, moderately well drained soils that formed in
alluvium derived dominantly from lacustrine deposits. Drum soils are on lake plains,
basin floors, remnant stream terraces, and flood plains. Slopes are 0 to 3 percent. The
mean annual precipitation is about 7 inches and the mean annual temperature is about
50 degrees F.
TAXONOMIC CLASS: Fine-silty, mixed, active, mesic Sodic Haplocalcids
TYPICAL PEDON: Drum loam--rangeland. (Colors are for dry soil unless otherwise
noted.)
A--0 to 6 inches; light gray (10YR 7/2) loam, brown (10YR 4/3) moist; moderate
medium platy structure; soft, friable, slightly sticky and slightly plastic; common fine
and very fine and few coarse roots; many fine and very fine vesicular pores; slightly
effervescent; strongly alkaline (pH 8.8); abrupt smooth boundary. (4 to 7 inches thick)
Bk1--6 to 11 inches; very pale brown (10YR 8/3) loam, dark yellowish brown (10YR
4/4) moist; weak thin platy structure; slightly hard, friable, slightly sticky and slightly
plastic; common fine and very fine and few medium roots; many fine and very fine
random tubular and interstitial pores; strongly effervescent; moderately alkaline (pH
8.4); abrupt smooth boundary. (5 to 13 inches thick)
Bk2--11 to 20 inches; very pale brown (10YR 8/3) silty clay loam, brown (10YR 5/3)
moist; massive; hard, friable, slightly sticky and slightly plastic; few fine and very
fine roots; many fine and very fine random tubular pores; very strongly effervescent,
strongly alkaline (pH 8.6); gradual wavy boundary. (6 to 18 inches thick)
C1--20 to 29 inches; very pale brown (10YR 7/3) light silty clay loam, pale brown
(10YR 6/3) moist; massive; hard, firm, moderately sticky and moderately plastic; few
fine and very fine roots; few random tubular pores; strongly effervescent; strongly
alkaline (pH 8.8); clear smooth boundary, (9 to 25 inches thick)
C2--29 to 60 inches; light gray (10YR 7/2) silty clay loam, pale brown (10YR 6/3)
moist; moderate medium subangular blocky structure; very hard, firm, moderately
sticky and moderately plastic; few very fine roots; few very fine tubular pores; few
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fine distinct yellowish brown (10YR 5/6) masses of iron accumulation; strongly
effervescent; strongly alkaline (pH 8.5)
TYPE LOCATION: Millard County, Delta Area, Utah; approximately 3 1/2 miles
west and 4 miles south of Holden-Meadow junction on U26, IN THE SW OF THE
NE of Section 1, T.20S., R.6W, 39 degrees, 6 minutes 19 seconds north and 112
degrees, 28 minutes, 26 seconds west (39.1053N, 112.4739W), The Sink USGS 7.5
minute quadrangle, NAD83.
RANGE IN CHARACTERISTICS:
Soil moisture: Usually dry; typic aridic soil moisture regime.
Mean annual soil temperature: 51 to 54 degrees F.
Mean summer soil temperature: 69 to 72 degrees F.
A horizon:
Hue: 10YR or 2.5Y.
Value: 6 or 7 dry, 3 or 4 moist.
Chroma: 1 to 3.
Reaction: Moderately alkaline to strongly alkaline.
Bk and C horizons:
Hue: 10YR or 2.5Y.
Value: 7 or 8 dry, 4 to 7 moist.
Chroma: 1 to 4, but dominantly 2 or 3.
Texture: Loam to silty clay loam, with occasional thin lenses of gravel in some
pedons.
Clay content: 18 to 35.
Sand content: Less than 15 percent coarser than very fine sand.
Reaction: Moderately alkaline to strongly alkaline.
Effervescence: strongly effervescent to violently effervescent.
Salinity: EC ranges from 16 to 32 mmhos/cm unless reclaimed.
Sodicity: SAR ranges from 13 to 30 unless reclaimed.
Redoximorphic features: Relict redoximorphic features may be present in the C
horizon and are inherited from lacustrine sediments.
COMPETING SERIES: There are no competing series.
GEOGRAPHIC SETTING: Drum soils are on nearly level or gently sloping old
lake plains, basin floors and bottoms, remnant stream terraces, and flood plains at
elevations 4,200 to 5,220 feet. Slopes range from 0 to 3 percent. Parent materials are
alluvium derived dominantly from lacustrine deposits. The climate is arid, the mean
annual temperature ranges from 48 to 52 degrees F., the mean summer temperature
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ranges from 70 to 73 degrees F., and the frost-free period is 110 to 140 days. Average
annual precipitation is 6 to 8 inches.
GEOGRAPHICALLY ASSOCIATED SOILS: These are the Abbott, Escalante,
and Yuba soils. Abbott soils have distinct or prominent mottles above depth of 20
inches, or have chroma of 1 or less, and have more than 35 percent clay. Escalante
soils have less than 18 percent clay in their control section. Yuba soils have more than
36 percent clay and have salic horizons.
DRAINAGE AND PERMEABILITY: Moderately well drained; low runoff;
moderately slow permeability.
USE AND VEGETATION: Used as rangeland. The native vegetation is mainly
rabbitbrush, greasewood, shadscale, and halogeton.
DISTRIBUTION AND EXTENT: West-central Utah. These series are not
extensive. MLRA 28A.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona.
SERIES ESTABLISHED: Box Elder County (Eastern Part), Utah, 1969.
REMARKS:
Diagnostic horizons and features recognized in this pedon are:
Ochric epipedon: The zone from soil surface to 6 inches. (A horizon)
Calcic horizon: The zone from 6 to 20 inches. (Bk1 and Bk2 horizons)
The active cation exchange activity class was added to the taxonomic classification in
December 2002 based on soil property data.
In Utah this series is correlated with Desert range sites.
The taxonomic classification was changed from Typic Calciorthids to Aquic
Haplocalcids in September 1994. The Aquic Haplocalcids subgroup placement is
based on mottling at 29 inches, the plant list, and being moderately well drained. The
drainage class and saturation need to be verified. This placement should be considered
tentative. This reclassification was rescinded on 10/31/2007 after review of the data
populated in map units of the Drum series throughout its extent.
National Cooperative Soil Survey
U.S.A.
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TAYLORSFLAT SERIES
The Taylorsflat series consists of very deep, well drained, moderate or moderately
slowly permeable soils. These soils formed in alluvium and lacustrine sediments from
igneous and sedimentary rocks on fan remnants, lake terraces, fan skirts, alluvial flats,
and lake plains. Slopes range from 0 to 8 percent. The average annual precipitation is
about 11 inches and the mean annual temperature is about 48 degrees F.
TAXONOMIC CLASS: Fine-loamy, mixed, superactive, mesic Xeric Haplocalcids
TYPICAL PEDON: Taylorsflat loam - rangeland. (Colors are for air-dry soil unless
otherwise stated.)
A--0 to 5 inches; pale brown (10YR 6/3) loam, brown (10YR 4/3) moist; moderate
medium and fine granular structure; hard, friable, slightly sticky and slightly plastic;
few fine and medium roots; strongly effervescent; moderately alkaline; (pH 8.3);
clear, wavy boundary. (3 to 10 inches thick)
Bw--5 to 20 inches; very pale brown (10YR 7/3) loam, brown (10YR 5/3) moist;
weak medium and fine subangular blocky structure; hard, friable, slightly sticky and
slightly plastic; few fine and medium roots; few fine pores; strongly effervescent;
moderately alkaline (pH 8.4); clear wavy boundary. (5 to 17 inches thick)
Bk--20 to 33 inches; very pale brown (10YR 8/3) silty clay loam, light yellowish
brown (10YR 6/4) moist; massive; hard, firm, slightly sticky and slightly plastic; few
fine roots; few fine pores; violently effervescent; strongly alkaline (pH 8.6); clear
smooth boundary. (5 to 42 inches thick)
2C--33 to 72 inches; very pale brown, light gray (10YR 7/2) silty clay loam, light
brownish gray (10YR 6/2) moist; massive; very hard, firm, sticky and plastic; few
gypsum flakes and crystals and few fine yellowish brown (10YR 5/6) mottles below
depth of 48 inches; violently effervescent; strongly alkaline (pH 9.0). (This horizon is
composed of lacustrine deposits.)
TYPE LOCATION: Millard County, Utah, about 3 miles southwest of Lynndyl.
1400 feet east and 1500 feet south of the NW corner of section 35, T15 S, R5 W.; lat.
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39 degrees 27 minutes 41.95 seconds N. and long. 112 degrees 22 minutes 53.04
seconds W., NAD 83.
RANGE IN CHARACTERISTICS:
Soil moisture: Usually dry, moist for brief periods in the winter and spring. Aridic
bordering xeric soil moisture regime.
Soil temperature: 8 to 12 degrees C.
Depth to calcic horizon: 25 to 62 centimeters
Particle-size control section (weighted average):
Clay content: 18 to 35 percent
Rock fragments: 0 to 15 percent
A horizon:
Hue: 10YR or 7.5YR
Value: 5 or 6 dry; 3 to 5 moist
Chroma: 2 to 4
EC (mmhos/cm): 0 to 4
Calcium carbonate equivalent: 3 to 20 percent
Reaction: Slightly alkaline to strongly alkaline
Bw horizon:
Hue: 10YR or 7.5YR
Value: 5 to 7 dry; 3 to 5 moist
Chroma: 3 or 4
Texture: Loam or silt loam with more than 15 percent fine sand or coarser
Clay content: 18 to 27; carbonate clay ranges from 1 to 3 percent
Rock fragments: 0 to 15 percent
EC (mmhos/cm): 0 to 4
Calcium carbonate equivalent: 3 to 25 percent
Reaction: Slightly alkaline to strongly alkaline
Bk horizon:
Hue: 10YR or 7.5YR
Value: 6 to 8 dry; 4 to 7 moist
Chroma: 2 to 4
Texture: Loam, clay loam, silt loam, or silty clay loam with more than 15 percent fine
sand or coarser
Clay content: 20 to 35; carbonate clay ranges from 2 to 10 percent
Rock fragments: 0 to 15 percent
EC (mmhos/cm): 0 to 4; some pedons have EC ranging to 16
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Calcium carbonate equivalent: 15 to 40 percent and is 5 percent or more greater than
the underlying horizons
Visible secondary carbonates: None to many filaments and masses
Stage of carbonate accumulation: Stage 2
Reaction: Moderately alkaline or strongly alkaline; some pedons range to very
strongly alkaline
C horizon:
Hue: 10YR or 7.5YR
Value: 5 to 8 dry; 4 to 6 moist
Chroma: 2 to 4
Texture: Loam, clay loam, silt loam, or silty clay loam with more than 15 percent fine
sand or coarser. Some pedons have horizons below 100cm that are stratified gravelly
sandy loam to very gravelly coarse sand
Clay content: 18 to 35; carbonate clay ranges from 1 to 10 percent
Rock fragments: 0 to 15 percent
EC (mmhos/cm): 0 to 4 mmhos/cm; some pedons have EC ranging to 16
Calcium carbonate equivalent: 10 to 40 percent
Reaction: Moderately alkaline or strongly alkaline; some pedons range to very
strongly alkaline
COMPETING SERIES: These are Firmage(UT), Komo (T UT), and Potratz (ID)
series. Firmage soils have 15 to 35 percent rock fragments in the particle-size control
section. Komo soils have hue of 7.5YR or redder and have 15 to 35 percent rock
fragments. Potratz soils formed in loess and material weathered from basalt.
GEOGRAPHIC SETTING: Taylorsflat soils are on nearly level to undulating fan
skirts, alluvial flats, and lake plains at elevations of 4,300 to 6,000 feet. Slopes range
from 0 to 8 percent. These soils formed in alluvium and lacustrine sediment from a
wide range of rock formations. The climate is semiarid. Average annual precipitation
is 8 to 12 inches. Mean annual air temperature is 45 to 52 degrees F, and the freezefree period is 100 to 140 days.
GEOGRAPHICALLY ASSOCIATED SOILS: These are Birdow, Checkett,
Diveno, Harding, Hiko Peak, Mellor, Oasis, Spager and Wales soils. Checkett and
Divino soils have argillic horizons. Mellor and Harding soils have natric horizons.
Oasis soils are coarse-loamy and lack a calcic horizon. Hiko Peak soils are gravelly
throughout. Spager soils have a carbonate cemented hardpan. Birdow soils are loamy
throughout and have a thick mollic epipedon. Wales soils lack a calcic horizon.
DRAINAGE AND PERMEABILITY: Well drained; slow or medium runoff; slow
to moderate permeability.
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USE AND VEGETATION: Used as range, irrigated cropland and wildlife habitat.
Natural vegetation is mainly sagebrush, yellowbrush, shadscale, sand dropseed,
needleandthread and some juniper.
DISTRIBUTION AND EXTENT: Western Utah. These soils are moderately
extensive. MLRA 28A and 28B.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona
SERIES ESTABLISHED: East Millard Area, Utah, 1949.
REMARKS: Diagnostic horizons and features recognized in this pedon are:
Ochric epipedon: The zone from the soil surface to a depth of 5 inches. (A horizon)
Cambic horizon: The zone from a depth of 5 inches to a depth of 20 inches. (Bw
horizon)
Calcic horizon: The zone of calcium carbonate accumulation from a depth of 20
inches to a depth of 33 inches. (Bk horizon)
Xeric feature: Soil moisture regime is Aridic bordering Xeric.
Particle-size control section: The zone from 10 to 40 inches (part of Bw, Bk, and part
of 2C horizons.)
National Cooperative Soil Survey
U.S.A.
Established Series
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ESCALANTE SERIES
The Escalante series consists of very deep, well drained soils that formed in alluvium
derived from igneous and sedimentary rocks. Escalante soils are on alluvial flats, lake
plains, inset fans, fan aprons, fan skirts, and fan remnants. Slopes are 0 to 15 percent.
The mean annual precipitation is about 250 mm and the mean annual temperature is
about 9 degrees C.
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TAXONOMIC CLASS: Coarse-loamy, mixed, superactive, mesic Xeric
Haplocalcids
TYPICAL PEDON: Escalante sandy loam--rangeland. (Colors are for dry soil unless
otherwise noted.)
A--0 to 13 cm; pale brown (10YR 6/3) sandy loam, brown (10YR 4/3) moist;
moderate medium platy structure; slightly hard, friable, slightly sticky and slightly
plastic; common coarse, medium, and fine roots; common medium, fine and very fine
pores; strongly effervescent; slightly alkaline (pH 7.8); clear smooth boundary. (8 to
40 cm thick)
BA--13 to 28 cm; yellowish brown (10YR 5/4) loam, dark yellowish brown (10YR
4/4) moist; weak medium subangular blocky structure parting to weak fine and very
fine subangular blocky; slightly hard, friable, slightly sticky and slightly plastic;
common coarse, many fine and very fine roots; common medium, fine and very fine
pores; strongly effervescent; moderately alkaline (pH 8.0); clear wavy boundary. (0 to
20 cm thick)
Bk1--28 to 66 cm; pink (7.5YR 7/4) loam, brown (7.5YR 4/4) moist; massive; hard,
firm, slightly sticky and slightly plastic; common medium, fine and very fine roots;
common medium, fine and very fine pores; strongly effervescent, carbonates are
disseminated in matrix, few fine carbonate masses; moderately alkaline (pH 8.4);
clear wavy boundary.
Bk2--66 to 84 cm; light brown (7.5YR 6/4) sandy loam, brown (7.5YR 5/4) moist;
massive; slightly hard, friable, nonsticky and nonplastic; common fine and very fine
roots; many medium, common fine and very fine pores; strongly effervescent,
carbonates are disseminated; moderately alkaline (pH 8.4); clear wavy boundary.
(Combined thickness of the Bk horizons is 30 to 130 cm)
Bk3--84 to 140 cm; light yellowish brown (10YR 6/4) fine sandy loam, dark
yellowish brown (10YR 4/4) moist; massive; soft, very friable, nonsticky and
nonplastic; few fine and very fine roots; common medium, fine and very fine pores;
10 percent gravel; slightly effervescent, carbonate coats on rock fragments;
moderately alkaline (pH 8.2); clear wavy boundary. (0 to 84 cm thick)
2C--140 to 152 cm; brown (10YR 5/3) gravelly coarse sand, brown (10YR 4/3) moist;
single grain; loose, nonsticky and nonplastic; few fine and very fine roots; many
medium, few fine and very fine pores; 20 percent gravel; moderately alkaline (pH
8.4).
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TYPE LOCATION: Iron County, Utah; about 3.5 kilometers (2.2) miles south of
Beryl Junction; located about 50 feet south and 1,600 feet east of the northwest corner
of sec. 9, T. 36 S., R. 16 W.; Beryl Junction USGS quad; latitude 37 degrees 40
minutes 39 seconds N and longitude 113 degrees 39 minutes 21 seconds W; NAD 83
RANGE IN CHARACTERISTICS:
Soil moisture: Usually dry; moist in winter and spring and for brief periods in late
summer due to convection storms; aridic bordering on xeric soil moisture regime.
Mean annual soil temperature: 8.5 to 12 degrees C.
Mean summer soil temperature: 20 to 24 degrees C.
Depth to calcic horizon: 8 to 64 cm.
Depth to the base of the calcic horizon: 64 to more than 152 cm.
Depth to lithologic discontinuity: Gravelly or very gravelly sandy layers are deeper
than 100 cm.
Particle-size control section - Clay content: Averages 8 to 18 percent.
Rock fragments: 0 to 35 percent, mainly gravel.
A horizon
Hue: 7.5YR or 10YR.
Value: 4 or 5 moist.
Chroma: 2 to 6, dry or moist.
Reaction: Slightly alkaline through strongly alkaline.
Bk horizon; and BA horizon (when present):
Hue: 7.5YR or 10YR.
Value: 5 to 8 dry, 4 to 7 moist.
Chroma: 2 to 6, dry or moist.
Texture: Sandy loam, fine sandy loam, loam or very fine sandy loam; some pedons
have thin subhorizons of sandy clay loam, loamy sand or silt loam.
Rock fragments: 0 to 35 percent gravel.
Structure: Massive or subangular blocky.
Consistence: Soft to hard dry, friable to firm moist, nonsticky to moderately sticky,
nonplastic or slightly plastic.
Calcium carbonate equivalent: 15 to 40 percent in some part of the calcic horizon.
Deeper subhorizons range from 3 to 30 percent.
Reaction: Moderately alkaline or very strongly alkaline; slightly alkaline in the BA
horizon in some pedons.
Salinity: Non-saline or very slightly saline.
Other features: Lower Bk horizons have too little carbonate to be part of the calcic
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horizon in some pedons.
C horizon (when present):
Hue: 7.5YR, 10YR, or 2.5Y.
Value: 5 to 8 dry, 3 to 6 moist.
Chroma: 2 to 6, dry or moist.
Texture: Loam, Sandy loam, fine sandy loam, loamy sand, loamy fine sand, are most
typical; some pedons have subhorizons of very fine sandy loam, silt loam, or sandy
clay loam.
Rock fragments: 0 to 35 percent gravel.
Calcium carbonate equivalent: 3 to 30 percent.
Reaction: Moderately alkaline through very strongly alkaline.
2C horizon (when present):
Value: 5 to 7 dry, 4 or 5 moist.
Chroma: 2 to 4, dry or moist.
Texture: coarse sand, sand, or fine sand.
Rock fragments: 5 to 60 percent gravel.
Calcium carbonate equivalent: 1 to 10 percent.
Reaction: Moderately alkaline or strongly alkaline.
COMPETING SERIES: These are
the Adkins, Atlanta, Bertelson, Briabbit, Crestline, Declo, Eoyote, Kecko, Sagehill, S
omsen, and Strevell series.
Adkins soils have 5 to 15 percent calcium carbonate in the calcic horizon
Atlanta soils have very gravelly or extremely gravelly horizons within the particlesize control section.
Briabbit soils are moderately deep to paralithic contacts.
Bertelson soils are influenced by volcanic tuff and have estimated bulk density less
than 1.2.
Crestline soils have cambic horizons and the particle-size control section averages
gravelly sandy loam.
Declo soils are dominantly loam, silt loam, and very fine sandy loam in the particlesize control section and do not receive intermittent summer precipitation that affects
the moisture control section.
Eoyote soils do not receive intermittent summer precipitation that affects the moisture
control section.
Kecko soils have cambic horizons and are not effervescent above 52 cm.
Sagehill soils have cambic horizons, are stratified in the lower part of the Bk horizon,
and contain 2 to 8 percent clay in the particle-size control section.
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Somsen soils are moderately deep to lithic contacts.
Strevell soils are moderately deep to a lithologic discontinuity with loamy-skeletal
horizons.
GEOGRAPHIC SETTING:
Parent material: Alluvium derived from igneous and sedimentary rocks
Landform: Alluvial flats, lake plains, inset fans, fan aprons, fan skirts, and fan
remnants
Slopes: 0 to 15 percent
Elevation: 700 to 2,140 meters
Mean annual temperature: 7 to 11 degrees C.
Mean annual precipitation: 200 to 360 mm
Climate: The climate is semiarid-continental with cool, moist winters and warm, dry
summers with brief periods of summer convection storms in late summer.
Frost-free period: 100 to 150 days
GEOGRAPHICALLY ASSOCIATED SOILS: These are the Antelope
Springs, Beryl, Heist, Taylorsflat, and Uvada soils. Antelope Springs and Uvada soils
have natric horizons. Antelope Springs soils have more than 18 percent clay and
Uvada soils have more than 35 percent clay in their natric horizons and occur at
slightly lower positions on the landscape. Beryl soils do not have calcic horizons and
have some silica cementation. Heist soils do not have calcic horizons and are gravelly
in the particle-size control section. Taylorsflat soils are fine-loamy in the particle-size
control section. Beryl, Heist, and Taylorsflat soils are intermixed with the Escalante
soils on the landscape.
DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Well
drained; very low to medium surface runoff; moderately high saturated hydraulic
conductivity.
USE AND VEGETATION: Escalante soils are used mainly for livestock grazing,
but small areas are cultivated. Present vegetation is Douglas rabbitbrush, Wyoming
big sagebrush, broom snakeweed, Indian ricegrass, sand dropseed, and bottlebrush
squirreltail. These soils are correlated to Semidesert ecological sites in Utah.
DISTRIBUTION AND EXTENT: Southwestern Utah and Southern Idaho. This
series is extensive. MLRAs 11, 25, 28A.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona
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SERIES ESTABLISHED: Iron County (Beryl-Enterprise Survey Area), Utah, 1942.
REMARKS:
Areas mapped in the MLRA 11 and 25 areas may not the have brief periods of
moisture during the late summer due to convection storms which is characteristic of
the series.
Diagnostic horizons and features recognized in this pedon are:
Ochric epipedon - The zone from the surface to 18 cm. (A horizon and part of the BA
horizon)
Calcic horizon - The zone from 28 to 84 cm. (Bk1 and Bk2 horizons)
Particle-size control section - The zone from 25 to 100 cm. (Bk1, Bk2, and parts of
the BA and Bk3 horizons)
ADDITIONAL DATA: NSSL pedons sampled as Escalante include 77UT021003,
68UT027060, 90UT027003, and S07UT027001.
Previous authors and editors include RLT/RSJ/MJD.
National Cooperative Soil Survey
U.S.A.
Established Series
Rev. GCC/RSJ/MJD-JVC
07/2008

GARBO SERIES
The Garbo series consists of very deep, well drained soils that formed in alluvium
derived dominantly from igneous rock. Garbo soils are on alluvial fans, relict stream
terraces, beach plains, inset fans, and fan remnants. Slopes are 2 to 8 percent. The
mean annual precipitation is about 250 mm and the mean annual temperature is about
9 degrees C.
TAXONOMIC CLASS: Fine-loamy, mixed, superactive, mesic Durinodic Xeric
Calciargids
TYPICAL PEDON: Garbo gravelly sandy loam--rangeland. (Colors are for dry soil
unless otherwise noted.) The soil surface is partially covered by 10 percent fine
gravel.
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A--0 to 10 cm; light yellowish brown (10YR 6/4) gravelly sandy loam, dark brown
(10YR 3/3) moist; weak thick platy structure parting to weak fine and very fine
granular; soft, friable, slightly sticky and slightly plastic; few medium and fine,
common very fine roots; many fine and very fine pores; 20 percent fine gravel;
slightly alkaline (pH 7.8); abrupt smooth boundary. (8 to 13 cm thick)
AB--10 to 18 cm; brown (7.5YR 5/4) sandy loam, dark brown (7.5YR 3/4) moist;
weak medium granular structure parting to moderate fine granular; soft, friable,
slightly sticky and slightly plastic; few medium and fine and common very fine roots;
few fine and many very fine pores; 10 percent fine gravel; moderately alkaline (pH
8.0); clear smooth boundary. (8 to 13 cm thick)
Bt--18 to 28 cm; brown (7.5YR 5/4) gravelly sandy clay loam, brown (7.5YR 4/4)
moist; moderate medium subangular blocky structure parting to moderate fine
subangular blocky; hard, firm, moderately sticky and moderately plastic; few medium
and fine common very fine roots; few fine, many very fine pores; few faint clay films
lining pores and bridging sand grains; 25 percent fine gravel; moderately alkaline (pH
8.4); abrupt smooth boundary. (10 to 20 cm thick)
Btk--28 to 61 cm; light brown (7.5YR 6/4) gravelly sandy clay loam, brown (7.5YR
4/4) moist; weak medium subangular blocky structure; hard, firm, moderately sticky
and moderately plastic; few very fine roots; common very fine pores; few faint clay
films on faces of peds; 25 percent fine gravel; strongly effervescent; secondary
carbonates segregated in veins; strongly alkaline (pH 8.8); gradual wavy boundary.
(10 to 33 cm thick)
Bkq1--61 to 86 cm; pinkish gray (7.5YR 7/2) gravelly sandy clay loam, light brown
(7.5YR 6/4) moist; massive; hard and very hard, firm, moderately sticky and slightly
plastic; common very fine pores; 20 percent fine gravel; nodules of strong
discontinuous cementation with carbonates and silica; strongly effervescent;
secondary carbonates segregated in pockets; strongly alkaline (pH 8.6); abrupt wavy
boundary. (25 to 33 cm thick)
Bkq2--86 to 99 cm; pinkish gray (7.5YR 7/2) very gravelly sandy loam, light brown
(7.5YR 6/4) moist; massive; hard and very hard, friable, slightly sticky and slightly
plastic; many very fine pores; 40 percent fine gravel; nodules of weak and strong
discontinuous cementation with carbonates and silica; strongly effervescent;
secondary carbonates are disseminated in the matrix; strongly alkaline (pH 8.6); clear
wavy boundary. (13 to 23 cm thick)
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2C--99 to 152 cm; light brown (7.5YR 6/4) very gravelly loamy coarse sand, brown
(7.5YR 5/4) moist; single grain; loose, nonsticky and nonplastic; 45 percent fine
gravel; strongly alkaline (pH 8.8).
TYPE LOCATION: Beaver County, Utah; about 4 miles east-southeast of Milford
and 1 mile north of the lower Ranch Canyon Road in the Escalante Desert;
approximately 1,100 feet north and 900 feet west of the southeast corner of section 11,
T. 28 S., R. 10 W.; USGS Ranch Canyon 7.5 minute topographic quadrangle; latitude
38 degrees 23 minutes 8.88 seconds N. and longitude 112 degrees 56 minutes 19.83
seconds W., NAD83.
RANGE IN CHARACTERISTICS:
Soil moisture - The soil moisture regime is aridic bordering on xeric.
Mean annual soil temperature - 8 to 11 degrees C.
Mean summer soil temperature - 18 to 21 degrees C.
Depth to calcic horizon - 28 to 74 cm.
Calcic horizon thickness - 38 to 61 cm.
Duric feature thickness - 38 to 56 cm.
Particle-size control section - Clay content: Averages 20 to 35 percent;
Rock fragments: Averages 15 to 35 percent, mainly gravel.
A horizon
Hue: 7.5YR or 10YR.
Value: 4 to 6 dry, 3 or 4 moist.
Chroma 2 or 4, dry or moist.
Texture: Sandy loam and loam.
Rock fragments: 5 to 35 percent, mainly fine gravel.
Reaction: Slightly alkaline or moderately alkaline.
Bt and Btk horizons
Value: 5 or 6 dry, 3 or 4 moist.
Chroma: 3 to 6, dry or moist.
Texture: Gravelly sandy clay loam, gravelly loam, or gravelly clay loam.
Rock fragments: 15 to 35 percent, mainly gravel.
Reaction: Slightly alkaline to strongly alkaline.
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Bkq horizons
Hue: 10YR or 7.5YR.
Value: 5 to 7 dry and 4 to 5 moist.
Chroma: 2 to 4, dry or moist.
Texture: Gravelly loam, gravelly sandy clay loam, gravelly sandy loam, very gravelly
sandy loam, or coarse sandy loam.
Clay content: 5 to 27 percent.
Rock fragments: 15 to 60 percent, mainly gravel.
Secondary silica: 20 percent or more by volume of durinodes or other silica-cemented
nodules in a nonbrittle matrix; horizon may also be brittle and have a firm rupture
resistance when moist.
2C horizon (when present)
Hue: 7.5YR or 10YR
Value: 5 to 8 dry, 3 to 6 moist.
Chroma: 2 to 4, dry or moist.
Texture: Gravelly sandy loam, very gravelly sandy loam, very gravelly coarse sandy
loam, or very gravelly loamy coarse sand that generally becomes coarser with
increasing depth.
Rock fragments: 20 to 60 percent.
Reaction: Slightly alkaline to strongly alkaline.
COMPETING SERIES: These are the Bedke and Cath series. Bedke soils have less
than 15 percent rock fragments in the particle-size control section and have a frostfree period of 100 to 120 days. Cath soils average 0 to 15 percent rock fragments in
the particle-size control section.
GEOGRAPHIC SETTING: Garbo soils are on fan remnants, alluvial fans, relict
stream terraces, beach plains, and inset fans. These soils formed in alluvium derived
dominantly from mixed igneous rock. Slopes are 2 to 8 percent. Elevations range from
1524 to 1768 meters. The mean annual precipitation is 200 to 300 mm, the mean
annual air temperature is 7 to 10 degrees C., and the frost-free period is 100 to 140
days.
GEOGRAPHICALLY ASSOCIATED SOILS: These
are Biblesprings, Deerlodge, Denmark, and Sevy soils. Biblesprings soils have calcic
horizons. Deerlodge soils are moderately deep to duripans. Denmark soils are shallow
to petrocalcic horizons. Sevy soils have nongravelly argillic horizons.
DRAINAGE AND PERMEABILITY: Well drained; moderate or moderately slow
permeability (moderately high saturated hydraulic conductivity) in the upper part and
moderately rapid or rapid permeability below (high saturated hydraulic conductivity).
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USE AND VEGETATION: Garbo soils are used for rangeland, wildlife habitat, and
recreation. The principal vegetation is Wyoming big sagebrush, bottlebrush
squirreltail, Indian ricegrass, and cheatgrass.
DISTRIBUTION AND EXTENT: Southwestern Utah. These soils are moderately
extensive. MLRA 28A.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona.
SERIES ESTABLISHED: Iron-Washington Area, Utah, 1997. The name is from a
geographical location in the area.
REMARKS: Diagnostic horizons and features recognized in this pedon are:
Ochric epipedon - The zone from the soil surface to 10 cm (A horizon).
Argillic horizon - The zone from 18 to 61 cm (Bt and Btk horizons).
Calcic horizon - The zone from 28 to 86 cm (Btk, Bkq1, and Bkq2 horizons).
Duric feature - The zone from 61 to 99 cm (Bkq1 and Bkq2 horizons).
Particle-size control section - The zone from 18 to 61 cm (Bt and Btk horizons).
The cation exchange activity class is an estimate based on NASIS component data.
National Cooperative Soil Survey
U.S.A.
Established Series
Rev. RSJ/RLT/MJD
12/2007

BIBLESPRINGS SERIES
The Biblesprings series consists of very deep, well drained, moderately permeable
soils that formed in alluvium from igneous and sedimentary rocks. These soils are on
relict stream terraces, beach plains, and fan remnants and have slopes of 0 to 5
percent. The mean annual temperature is about 48 degrees F., and the average annual
precipitation is about 9 inches.
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TAXONOMIC CLASS: Coarse-loamy, mixed, superactive, mesic Durinodic Xeric
Haplocalcids
TYPICAL PEDON: Biblesprings sandy loam - on a 2 percent south facing slopes-rangeland. (Colors are for air-dry soil unless otherwise stated).The soil surface is
covered with 25 percent gravel.
A--0 to 3 inches; pale brown (10YR 6/3) sandy loam, brown (10YR 4/3) moist; weak
thick platy structure parting to weak fine subangular blocky; soft, very friable,
nonsticky and nonplastic; common fine and many very fine roots; common fine and
many very fine vesicular pores; moderately calcareous (8 percent carbonates),
carbonates are disseminated; moderately alkaline (pH 8.4); abrupt smooth boundary.
(3 to 12 inches thick)
Bw--3 to 21 inches; pale brown (10YR 6/3) sandy loam, brown (7.5YR 4/4) moist;
weak medium subangular blocky structure; soft, friable, slightly sticky and nonplastic;
few fine and many very fine roots; few fine and common very fine tubular pores; 5
percent gravel; moderately calcareous (8 percent calcium carbonate), carbonates are
disseminated and in few fine soft accumulations; strongly alkaline (pH 8.6); clear
wavy boundary. (0 to 19 inches thick)
Bkq1--21 to 38 inches; pink (7.5YR 7/4) sandy loam, brown (7.5YR 5/4) moist;
moderate medium and fine subangular blocky structure; hard, firm, brittle, slightly
sticky and slightly plastic; few fine and many very fine roots; common fine and many
very fine tubular pores; 10 percent gravel; moderately calcareous (13 percent calcium
carbonate), carbonates are disseminated and in many medium and large irregular
cemented masses; discontinuously moderately cemented by lime and silica; strongly
alkaline (pH 8.8); clear wavy boundary. (10 to 22 inches thick)
Bkq2--38 to 51 inches; light brown (7.5YR 6/4) gravelly sandy clay loam, brown
(7.5YR 4/4) moist; massive; very hard, brittle, slightly sticky and slightly plastic; few
fine and common very fine roots; common fine and many very fine tubular and
interstitial pores; 15 percent gravel; 10 percent of horizon is lenses of gravelly sandy
loam; moderately calcareous (4 percent calcium carbonate), carbonates are
disseminated and in common medium irregular cemented masses; discontinuously
strongly cemented by lime and silica; strongly alkaline (pH 8.8); abrupt wavy
boundary. (0 to 24 inches thick)
Bkq3--51 to 60 inches; light brown (7.5YR 6/4) gravelly sandy loam, brown (7.5YR
4/4) moist; massive; slightly hard, firm, brittle, nonsticky and nonplastic; common
very fine roots; common fine and many very fine tubular and interstitial pores; 25
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percent gravel; soil matrix is noncalcareous, few lime coatings on the bottom of the
fragments; discontinuously weakly cemented by silica; strongly alkaline (pH 8.8).
TYPE LOCATION: Iron County, Utah; about 4.5 miles north of northeast of Zane;
200 feet south and 2,400 feet east of the northwest corner of sec. 32, T. 32 S., R. 15
W.; Latitude is 37 degrees 58 minutes 58 seconds N. and longitude is 113 degrees 13
minutes 13 seconds W.
RANGE IN CHARACTERISTICS:
Soil moisture: Dry for 50 to 60 percent of the time the soil temperature at a depth of
20 inches is above 41 degrees F. They are usually dry in some part of the moisture
control section for 55 to 70 days during the 120 days following June 21. Aridic
bordering xeric soil moisture regime.
Soil temperature: 47 to 52 degrees F.
Mean summer soil temperature: 66 to 72 degrees F.
Effervescence: slightly to strongly effervescent throughout
Depth to carbonates and discontinuous silica cemented material: 12 to 29 inches
Particle-size control section (weighted average):
Clay content: averages less than 18 percent clay
Rock fragments: 0 to 15 percent gravel
A horizon:
Hue: 10YR or 7.5YR
Value: 5 to 7 dry and 4 or 5 moist
Chroma: 2 to 4
Reaction: Moderately alkaline to very strongly alkaline
Salinity: Nonsaline to very slightly saline.
Bw horizon:
Hue: 10YR or 7.5YR
Value: 6 or 7 dry and 4 to 6 moist
Chroma: 3 to 6
Texture: Loam, fine sandy loam or sandy loam
Rock fragments: 0 to 12 percent gravel
Reaction: Moderately alkaline or strongly alkaline
Salinity: Nonsaline to moderately saline.
Bkq horizon:
Hue: 10YR or 7.5YR
Value: 6 to 8 dry and 4 to 7 moist
Chroma: 1 to 4
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Texture: Loam, sandy clay loam, fine sandy loam, or sandy loam
Rock fragments: 0 to 25 percent gravel
Reaction: Moderately alkaline to strongly alkaline
Salinity: Nonsaline to strongly saline
Consistence: Slightly hard to very hard, when dry and firm and brittle when moist
The horizon is discontinuously cemented and does not contain durinodes
C horizon (when present):
Chroma: 3 or 4
Texture: sandy clay loam, sandy loam or loamy sand
Rock Fragments: 0 to 34 percent gravel
Reaction: Moderately alkaline or strongly alkaline
COMPETING SERIES: These are the Ardep (CA), Ilton (NV), Kunzler (UT),
and Triplen (NV) soils.
Ardep (T CA) soils formed in lacustrine sediments or beach deposits and have hue of
2.5Y or 5Y in the B and C horizons.
Ilton (NV) soils are moderately deep to sandstone.
Kunzler (UT) soils have durinodes in the Bkq horizons.
Triplen (NV) soils have a lithologic discontinuity and are formed in alluvium from
tuff with a component of loess high in volcanic ash.
GEOGRAPHIC SETTING: Biblesprings soils are on relict stream terraces, beach
plains, and fan remnants at elevations of 5,000 to 5,600 feet. Slopes range from 0 to 5
percent. These soils formed in alluvium derived dominantly from basic and
intermediate igneous and sedimentary rocks. The mean annual air temperature is 45 to
50 degrees F. Average annual precipitation is 8 to 12 inches. The freeze-free period is
100 to 140 days.
GEOGRAPHICALLY ASSOCIATED SOILS: These are the Antelope
Springs, Bannion, Beryl, Escalante, Garbo and Manselo series. Antelope Springs and
Garbo soils have argillic horizons and usually occur at slightly lower elevations on the
landscape. Bannion soils have an indurated duripan between a depth of 20 to 40
inches, are loamy-skeletal in the particle-size control section and occur on fan terraces
upslope from the Biblesprings soils. Beryl soils do not have a calcic horizon. Manselo
soils are fine-loamy in the particle-size control section. Escalante soils do not have
silica cementation in the subsoil. Beryl, Manselo, and Escalante soils are intermixed
on the landscape with the Biblesprings soils.
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DRAINAGE AND PERMEABILITY: Well drained; low runoff; moderate
permeability.
USE AND VEGETATION: Used for rangeland and irrigated cropland. The native
vegetation is Wyoming big sagebrush, Douglas rabbitbrush, winterfat, bottlebrush
squirreltail, and globemallow. Principal crops grown include alfalfa hay and barley.
DISTRIBUTION AND EXTENT: Southwestern Utah. These soils are moderately
extensive. MLRA 28A.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona
SERIES ESTABLISHED: Iron County (Iron-Washington Area), Utah, 1997. The
series is named after the historic name of the town of Beryl Junction, Utah.
REMARKS: The diagnostic horizons and features recognized in this pedon are:
Ochric epipedon: The zone from the soil surface to a depth of about 7 inches. (A
horizon and part of the Bw horizon.)
Calcic horizon: A zone of carbonate accumulation from a depth of about 21 to 51
inches. (Bkq horizons)
Durinodic feature: The soil has a subhorizon that is greater than 15 cm thick within 1
m of the surface that is brittle and has a firm consistency when moist. (Bkq horizons)
Xeric feature: the moisture regime is aridic bordering on xeric.
The classification is based on the "Keys to Soil Taxonomy, Tenth Edition, 2006". The
cation exchange activity class is an estimate based on NASIS data.
National Cooperative Soil Survey
U.S.A.
Established Series
Rev. RSJ/MJD
12/2007

MANSELO SERIES
The Manselo series consists of very deep, well drained, moderately or moderately
slowly permeable soils. These soils formed in alluvium derived from igneous and
sedimentary rocks. These soils are on stream and lake terraces, inset fans, beach
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plains, and fan remnants. Slopes are 0 to 15 percent. The mean annual precipitation is
8 to 12 inches and the mean annual temperature is about 48 degrees F.
TAXONOMIC CLASS: Fine-loamy, mixed, superactive, mesic Durinodic Xeric
Haplocalcids
TYPICAL PEDON: Manselo loam on a 1 percent northeast facing slope - rangeland.
(Colors are for air dry soil unless otherwise noted.)
A--0 to 4 inches; pale brown (10YR 6/3) loam, brown (7.5YR 4/4) moist; moderate
thick platy structure parting to weak medium platy; soft, friable, nonsticky and
nonplastic; few medium, common fine and very fine roots; few coarse, common fine
and very fine pores; 5 percent gravel; strongly effervescent; carbonates are
disseminated, 8 percent calcium carbonate equivalent; strongly alkaline (pH 8.6);
clear smooth boundary.
Bw--4 to 13 inches; brown (7.5YR 5/4) loam, brown (7.5YR 4/4) moist; weak
medium subangular blocky structure parting to moderate fine subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic; few medium, coarse common
fine and very fine roots; common fine and very fine pores; 5 percent gravel; strongly
effervescent; carbonates are disseminated, 8 percent calcium carbonate equivalent;
very strongly alkaline (pH 9.2); clear wavy boundary.
Bkq1--13 to 30 inches; pink (7.5YR 7/4) loam, light brown (7.5YR 6/4) moist;
moderate coarse subangular blocky structure parting to moderate medium subangular
blocky; hard, firm and brittle, moderately sticky and moderately plastic; common
medium, fine and few very fine roots; common fine and many very fine pores;
moderately cemented by silica and carbonates in places; 5 percent gravel; violently
effervescent; carbonates are disseminated, 19 percent calcium carbonate equivalent;
very strongly alkaline (pH 9.2); clear wavy boundary.
Bkq2--30 to 38 inches; pink (7.5YR 7/4) sandy clay loam, brown (7.5YR 5/4) moist;
massive; hard, firm and brittle, slightly sticky and slightly plastic; common fine and
very fine roots; few fine and common very fine pores; 5 percent gravel; moderately
saline; moderately cemented by silica and carbonates in places; strongly effervescent;
carbonates are disseminated, 20 percent calcium carbonate equivalent; strongly
alkaline (pH 8.8); clear wavy boundary.
Bkq3--38 to 60 inches; light brown (7.5YR 6/4) sandy clay loam, brown (7.5YR 5/4)
moist; massive; hard, firm and brittle, slightly sticky and slightly plastic; few fine
roots; common fine and many very fine pores; 5 percent gravel; moderately saline;
strongly cemented by silica and carbonates in places; strongly effervescent;
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carbonates are disseminated and in common fine flecks and filaments, 13 percent
calcium carbonate equivalent; strongly alkaline (pH 8.8).
TYPE LOCATION: Iron County, Utah; about 8.7 miles southeast of Beryl, about
1,800 feet north and 2,550 feet west of the southeast corner of sec. 22, T. 4 S., R 15
W. Latitude 37 degrees 49 minutes 43 seconds N. and longitude 113 degrees 31
minutes 04 seconds W.
RANGE IN CHARACTERISTICS:
Soil moisture: These soils are dry for 50 to 60 percent of the time that the soil
temperature at a depth of 20 inches is above 41 degrees F. They are usually dry in
some part of the moisture control section for 55 to 70 days during the 120 days
following the summer solstice. The moisture regime is aridic bordering on xeric.
Mean annual soil temperature: 47 to 52 degrees F.
Mean summer soil temperature: 66 to 72 degrees F.
Depth to firm and brittle layers: 10 to 22 inches, the thickness of the A and B
horizons.
Particle-size control section (weighted average):
Clay content: 18 to 27 percent when mixed.
Rock fragments: 0 to 15 percent
A horizon:
Hue: 10YR or 7.5YR.
Value: 5 or 6 dry, 3 or 4 moist.
Chroma: 3 or 4.
Reaction: Slightly alkaline to strongly alkaline.
Bw horizon:
Hue: 10YR or 7.5YR.
Value: 5 to 7 dry, 4 or 5 moist.
Chroma: 3 or 4.
Texture: Loam, silt loam, and sandy loam; sandy clay loam subhorizons are in some
pedons.
Clay content: 18 to 27 percent.
Reaction: Slightly alkaline to very strongly alkaline.
Carbonates: 1 to 25 percent calcium carbonate equivalent.
Bk or Bkq horizon:
Hue: 10YR or 7.5Y.
Value: 6 to 8 dry, 5 to 7 moist.
Chroma: 2 to 4.
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Texture: Loam, sandy loam or sandy clay loam.
Clay content: 18 to 30 percent.
Reaction: Moderately alkaline to very strongly alkaline.
Salinity: Nonsaline to strongly saline.
SAR: 0 to 13.
Effervescence: Moderately effervescent or violently effervescent.
Carbonates: 15 to 30 percent calcium carbonate equivalent.
Cementation: Some pedons contain up to 80 percent durinodes. Silica is the dominant
cementing agent.
Other features: Weakly cemented to strongly cemented in discontinuous lenses; and
matrix is brittle and firm when moist.
2C horizon (when present):
Hue: 10YR or 7.5Y.
Value: 4 or 5 moist.
Chroma: 2 to 4.
Texture: Sandy loam or sandy clay loam.
Rock fragments: 5 to 45 percent gravel.
Carbonates: 5 to 10 percent calcium carbonate equivalent.
Reaction: Moderately alkaline to strongly alkaline.
Salinity: Nonsaline to moderately saline.
COMPETING SERIES: There are no competing series.
GEOGRAPHIC SETTING: Manselo soils are on fan remnants, inset fans, beach
plains, and relict stream and lake terraces. Elevations range from 4,900 to 6,100 feet.
Slopes are 0 to 15 percent. The soils formed in alluvium derived mainly from basic
and intermediate igneous rocks but partly from sedimentary rocks including
limestone. The mean annual air temperature is about 45 to 50 F., and the average
annual precipitation is 8 to 12 inches. The average frost-free period is 100 to 140
days.
GEOGRAPHICALLY ASSOCIATED SOILS: These are
the Ashdown, Berent and Biblesprings soils. Ashdown and Berent soils do not have
cemented calcic horizons. Berent soils also have a sandy particle-size control section.
Biblesprings soils are in a coarse-loamy family.
DRAINAGE AND PERMEABILITY: Well drained, low runoff and moderately
slow permeability.
USE AND VEGETATION: Used mainly for rangeland and wildlife habitat. Some
areas are used for irrigated alfalfa and small grain. The native vegetation is Indian
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ricegrass, yellowbrush, snakeweed, winterfat, Wyoming bug sagebrush, fourwing
saltbush, galleta, cheatgrass and bottlebrush squirreltail. In saline-alkali areas,
vegetation includes black greasewood and shadscale.
DISTRIBUTION AND EXTENT: Southwest Utah. Manselo soils are of moderate
extent. MLRA 28A.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona
SERIES ESTABLISHED: Iron County, Utah, Iron-Washington Area, 1997.
REMARKS: The diagnostic horizons and features recognized in this pedon are:
Ochric epipedon: The zone from the soil surface to a depth of about 4 inches. (A
horizon)
Calcic horizon: The zone of carbonate accumulation from a depth of about 13 to 60
inches. (Bkq horizons)
Durinodic feature: The soil has a subhorizon that is greater than 15 cm thick within 1
m of the surface that is brittle and has a firm consistency when moist.
The classification is based on the "Keys to Soil Taxonomy, Tenth Edition, 2006". The
cation exchange activity class is an estimate based on NASIS data.
National Cooperative Soil Survey
U.S.A.
Established Series
Rev. JMW-AJE-MJD
12/2007

HARDING SERIES
The Harding series consists of very deep, well and moderately well drained soils that
formed in alluvium and lacustrine deposits from sandstone, limestone and shale. The
Harding soils are on lake plains, lake terraces, and flood plains. Slope ranges from 0
to 5 percent. The mean annual precipitation is about 10 inches and the mean annual
temperature is 48 degrees F.
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TAXONOMIC CLASS: Fine, mixed, active, mesic Xeric Natrargids
TYPICAL PEDON: Harding silt loam, rangeland. (Colors are for air dry soils unless
otherwise noted.)
A--0 to 4 inches; pale brown (10YR 6/3) silt loam, brown (10YR 4/3) moist; moderate
thin platy structure; soft, friable, sticky and slightly plastic; common very fine roots;
few very fine pores; moderately calcareous, disseminated carbonates; strongly
alkaline (pH 8.8); abrupt smooth boundary. (2 to 4 inches thick.)
AB--4 to 10 inches; pale brown (10YR 6/3) silty clay, brown (10YR 5/3) moist;
moderate medium subangular blocky structure; hard, firm, very sticky and very
plastic; few very fine and fine roots; few very fine and fine pores; strongly calcareous
disseminated carbonates; strongly alkaline (pH 8.6); clear smooth boundary. (0 to 6
inches thick.)
Btkn1--10 to 23 inches; very pale brown (10YR 7/3) silty clay; brown (10YR 5/3)
moist; strong coarse prismatic structure that parts to strong fine angular blocky; very
hard, extremely firm, very sticky and very plastic; few fine roots between peds; many
moderately thick clay films on faces of peds; strongly calcareous, carbonates in soft
rounded masses in peds mainly at the top of prisms; very strongly alkaline (pH 9.2);
clear smooth boundary.
Btkn2--23 to 30 inches; pale brown (10YR 6/3) silty clay, brown (10YR 5/3) moist;
moderate coarse prismatic structure that parts to strong fine angular blocky; hard,
extremely firm, very sticky and very plastic; few very fine roots; common thick clay
films on faces of peds; strongly calcareous, carbonates disseminated and in veins and
rounded masses; very strongly alkaline (pH 9.6); gradual wavy boundary. (Combined
thickness of the Btkn horizons is 12 to 28 inches thick.)
Btky--30 to 54 inches; pale brown (10YR 6/3) silty clay, brown (10YR 5/3) moist;
strong coarse angular blocky rock structure; very hard, extremely firm, very sticky
and very plastic; common fine gypsum veins; strongly calcareous, disseminated
carbonates; moderately alkaline (pH 8.4); clear smooth boundary. (0 to 26 inches
thick.)
C--54 to 60 inches; light gray (10YR 7/2) silt loam, grayish brown (10YR 5/2) moist;
platy rock structure; slightly hard, friable, slightly sticky and slightly plastic;
moderately calcareous, disseminated carbonates; strongly alkaline (pH 9.0).
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TYPE LOCATION: Juab County, Utah; about 2.5 miles west and 1 mile south of
Mills; 1,300 feet west and 800 feet north of the southeast corner of sec. 33, T.15 S.,
R.2 W.
RANGE IN CHARACTERISTICS:
Soil moisture: Usually dry, moist in winter and spring and for brief periods in summer
due to convection storms. Aridic bordering xeric soil moisture regime.
Mean annual soil temperature: More than 47 degrees F.
Control section:
Texture: Silty clay loam, silty clay, or clay.
Clay content: 35 to 55 percent.
A horizon:
Hue: 10YR or 7.5YR.
Value: 6 or 7 dry, and 4 or 5 moist.
Chroma: 2 or 3, dry or moist.
Structure: Weak to moderate, thin to thick platy.
AB horizon:
Hue: 10YR or 7.5YR.
Value: 6 to 8 dry.
Btn horizon:
Hue: 10YR or 7.5YR.
Value: 6 or 7 dry, and 4 or 5 moist.
Chroma: 3 or 4, dry or moist.
Texture: Silty clay loam, silty clay, or clay.
Clay content: 35 to 55 percent.
Calcium carbonate equivalent: 15 to 40 percent.
Reaction: Strongly alkaline to very strongly alkaline.
Structure: Moderate to strong prismatic or columnar and breaks to moderate or strong
blocky.
Other features: Organic staining is evident on the ped faces in most pedons. Some
pedons have Btky horizons with 1 to 3 percent secondary gypsum masses and
filaments.
Bky horizon: (when present)
Value: 6 to 8 dry, and 5 to 7 moist.
Chroma: 2 or 3, dry or moist.
Gypsum: 1 to 10 percent.
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COMPETING SERIES: There are no competing series.
GEOGRAPHIC SETTING: Harding soils are on nearly level to gently sloping lake
terraces, lake plains, and flood plains at elevations of 4,200 to 5,600 feet. Slopes are 0
to 5 percent. These soils formed in alluvium and lacustrine deposits from sandstone,
limestone, and shale. Mean annual temperature ranges from 45 to 52 degrees F., mean
summer temperature is about 67 F. The freeze-free period is 100 to 140 days. The
average annual precipitation is 8 to 12 inches.
GEOGRAPHICALLY ASSOCIATED SOILS: These are
the Manassa, Taylorsville, and Woodrow series. Manassa, Taylorsville, and Woodrow
soils lack Bt horizons and Taylorsville and Woodrow soils are not strongly sodium
affected.
DRAINAGE AND PERMEABILITY: Well and moderately well drained. Runoff is
medium and high. Permeability is slow and very slow.
USE AND VEGETATION: Principally winter rangeland. Present vegetation is
dominantly greasewood, bottlebrush squirreltail and shadscale.
DISTRIBUTION AND EXTENT: Central and western Utah. The soil is of moderate
extent.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona.
SERIES ESTABLISHED: East Millard Area, Utah, 1944.
REMARKS:
Diagnostic horizons and features recognized in this pedon are:
Ochric epipedon: The zone from 0 to 4 inches. (A horizons)
Natric horizon: The zone from 10 to 30 inches. (Btn1 and Btn2 horizons)
The type location was changed to the Fairfield-Nephi Soil Survey in April 2003.
National Cooperative Soil Survey
U.S.A.
Established Series
Rev. TAD/TER/MJD
11/2007
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BERENT SERIES
The Berent series consists of very deep, somewhat excessively drained, rapidly or
very rapidly permeable soils. These soils formed in eolian sands derived from
lacustrine deposits on stabilized sand dunes. Slopes range from 0 to 30 percent. The
average annual precipitation is about 10 inches and the mean annual air temperature is
about 48 degrees F.
TAXONOMIC CLASS: Mixed, mesic Xeric Torripsamments
TYPICAL PEDON: Berent loamy fine sand - rangeland. (Colors are for air dry soil
unless otherwise stated.)
A--0 to 6 inches; pale brown (10YR 6/3) loamy fine sand, dark grayish brown (10YR
4/2) moist; single grain; loose; many very fine and few fine roots; slight
effervescence, carbonates are disseminated; moderately alkaline (pH 8.0); clear
smooth boundary. (0 to 10 inches thick)
C1--6 to 16 inches; pale brown (10YR 6/3) fine sand, brown (10YR 4/3) moist; single
grain; loose; common very fine and few fine and medium roots; slight effervescence,
carbonates are disseminated; moderately alkaline (pH 8.2); gradual wavy boundary. (2
to 20 inches thick)
C2--16 to 39 inches; light yellowish brown (10YR 6/4) fine sand, dark yellowish
brown (10YR 4/4) moist; single grain; loose; few very fine and fine roots; slight
effervescence, carbonates are disseminated; strongly alkaline (pH 8.8); gradual wavy
boundary. (5 to 30 inches thick)
C3--39 to 60 inches; light yellowish brown (10YR 6/4) fine sand, brown (10YR 5/3)
moist; single grain; loose; few very fine roots; slight effervescence, carbonates are
disseminated; strongly alkaline (pH 9.0).
TYPE LOCATION: Tooele County, Utah, about 10 miles west and 9 miles south of
Delle, Utah; about 2,200 feet south and 500 feet west of the northeast corner, sec. 20,
T. 2 S., R. 10 W.
RANGE IN CHARACTERISTICS:
Soil moisture: The soils are usually dry, but are moist during winter and early spring
and are moist from 10 to 20 days cumulative from July through October due to
convection storms. Aridic bordering on xeric moisture regime.
Soil temperature: 47 to 53 degrees F.
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Particle size control section (weighted average)
Clay content: 0 to 5 percent clay
Calcium carbonate equivalent: 1 to 15 percent
A horizon:
Hue: 7.5YR or 10YR
Value: 5 to 7 dry, 3 to 5 moist
Chroma: 2 or 3
Reaction: Slightly alkaline or moderately alkaline
C horizon:
Hue: 7.5YR or 10YR
Value: 6 or 7 dry, 4 to 6 moist
Chroma: 2 to 6
Reaction: Slightly alkaline to strongly alkaline
Effervescence: Slightly effervescent to strongly effervescent.
COMPETING SERIES: These are
the Goldrun (NV), Grandora (CA), Hotsprings (NV), Incy (NV), Lachim (CA), Painte
r (ID), Quincy (WA), Quinton (OR), Rinquin (WA), Toll (NV), Walco (ID), Winchest
er (WA) and Zorravista (NV) series. Quinton, Lachim, Painter, and Walco soils have
bedrock at a depth of 20 to 40 inches. Goldrun soils are noncalcareous to a depth of 17
to 35 inches. Grandora soils are noncalcareous throughout the profile and have clay
films. Hotsprings soils have 20 to 35 percent gravel in the particle size control section.
Incy soils are noncalcareous throughout the profile. Quincy soils are noncalcareous to
a depth of 15 inches. Rinquin soils have a paralithic contact at a depth of 20 to 40
inches. Toll soils are noncalcareous and are slightly acid or neutral throughout.
Winchester soils are noncalcareous to a depth of 20 to 30 inches and have more than
75 percent medium sand or coarser in the particle size control section. Zorravista soils
have appreciable amounts of vitric pyroclastic material throughout the profile.
GEOGRAPHIC SETTING: Berent soils are on hummocky stabilized sand dunes.
They formed in eolian material derived from sandy lacustrine deposits or igneous and
sedimentary rocks. Slopes are 0 to 30 percent. Elevation is 4,500 to 5,800 feet. The
mean annual precipitation is 8 to 12 inches and the mean annual air temperature is 45
to 51 degrees F. The freeze-free period is 100 to 150 days.
GEOGRAPHICALLY ASSOCIATED SOILS: These are the Amtoft, Hiko
Peak and Medburn soils. Amtoft soils are shallow to bedrock and are on adjacent
hillsides. Hiko Peak soils are loamy-skeletal and are on high fan terraces. Medburn
soils are coarse-loamy and are on lower fan terraces.
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DRAINAGE AND PERMEABILITY: Somewhat excessively drained; slow runoff;
rapid or very rapid permeability.
USE AND VEGETATION: Berent soils are used for rangeland and wildlife habitat.
The potential vegetation is an overstory of Utah juniper and an understory of
needleandthread, Indian ricegrass, scurfpea and bottlebrush squirreltail. In southwest
Utah the present vegetation includes rubber rabbitbrush, squawbush and fourwing
saltbush.
DISTRIBUTION AND EXTENT: Western Utah. These soils are moderately
extensive. MLRA 28A.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona
SERIES ESTABLISHED: Iron County, Utah, (Beryl-Enterprise Soil Survey Area)
1958.
REMARKS: The type location was moved to Tooele County, Utah in 1990.
Diagnostic horizons and features recognized in this pedon are:
Ochric epipedon: the zone from the surface to 6 inches. (A horizon)
Particle size control section: The zone from 10 to 40 inches. (Parts of the C1, C2 and
C3 horizons)
National Cooperative Soil Survey
U.S.A.
Established Series
Rev. AJE/TER/MJD/JBF
05/2012

HEIST SERIES
The Heist series consists of very deep, well drained, soils that formed in alluvium
derived from mixed rocks. Heist soils are on alluvial fans, lake plains, lake terraces,
fan terraces, inset fans, fan skirts, beach plains, and bars. Slopes are 0 to 15 percent.
The mean annual precipitation is about 250 mm and the mean annual temperature is
about 8 degrees C.
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TAXONOMIC CLASS: Coarse-loamy, mixed, superactive, mesic Xeric
Haplocambids
TYPICAL PEDON: Heist fine sandy loam - rangeland. (Colors are for dry soil
unless otherwise noted.)
A--0 to 36 cm; yellowish brown (10YR 5/4) fine sandy loam, brown (10YR 4/3)
moist; weak medium subangular blocky structure; soft, very friable, nonsticky and
nonplastic; many very fine roots; few very fine tubular pores; slightly effervescent;
slightly alkaline (pH 7.8); gradual smooth boundary. (20 to 44 cm thick)
Bw--36 to 66 cm; light yellowish brown (10YR 6/4) fine sandy loam, yellowish
brown (10YR 5/4) moist; weak fine subangular blocky structure to massive; soft, very
friable, nonsticky, nonplastic; common very fine roots; few very fine and fine tubular
pores; very slightly effervescent; 4 percent calcium carbonate equivalent; 1 percent
gravel; moderately alkaline (pH 8.4); gradual smooth boundary. (25 to 40 cm thick)
C--66 to 152 cm; light yellowish brown (10YR 6/4) fine sandy loam, yellowish brown
(10YR 5/4) moist; massive; slightly hard, very friable, nonsticky, nonplastic; few very
fine roots; few very fine and fine tubular pores; moderately effervescent; 15 percent
calcium carbonate equivalent; 1 percent gravel; strongly alkaline (pH 8.8).
TYPE LOCATION: Millard County, Utah; 400 feet east and 1,300 feet north of the
southwest corner of section 30, T18S, R4W.; latitude 39 degrees 13 minutes 2 seconds
N and longitude 112 degrees 21 minutes 7 seconds W; NAD 83.
RANGE IN CHARACTERISTICS:
Soil moisture: Dry 55 to 70 percent of the time when the soil temperature is above 5
degrees C; aridic soil moisture regime bordering on xeric.
Mean annual soil temperature: 9 to 11 degrees C.
Particle-size control section - Clay content: Average 8 to 18 percent.
Rock fragments: 0 to 15 percent.
A horizon
Hue: 7.5YR or 10YR.
Value: 5 to 7 dry, 3 to 5 moist, 5 dry and 3 moist occurs only in the upper 10 cm.
Chroma: 2 to 4, dry or moist.
Texture: Fine sandy loam, sandy loam, or loamy sand.
Rock fragments: 0 to 15 percent.
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Reaction: Neutral to moderately alkaline.
Effervescence: Slightly effervescent through violently effervescent, some pedons lack
effervescence in the upper 3 to 8 cm.
Bw and C horizons
Hue: 7.5YR or 10YR.
Value: 6 or 7 dry, 4 to 6 moist.
Chroma: 2 to 4, dry or moist.
Texture: Fine sandy loam or sandy loam above 100 cm; some pedons have loamy
sand below 100 cm.
Rock fragments: 35 percent below 100 cm, 0 to 60 percent in any subhorizon.
Calcium carbonate equivalent: 1 to 15 percent of the less than 20 mm fraction.
Reaction: Slightly alkaline to strongly alkaline.
Secondary carbonates: Present as weak cementation or other visible forms in some
part of the horizon.
Consistence: Soft to hard, dry, and very friable or friable moist, slightly plastic or
nonplastic wet.
COMPETING SERIES: These are
the Bijorja, Chedehap, Clems, Drewsey, Haybourne, Irrigon,
McClenden, Prosser, Rebel, Royal, Scooteney, Vining, and Wiehl series.
Bijorja soils are moderately deep, and have a MAST of 12 to 14 degrees C.
Chedehap soils lack C horizons and have 2Bk horizons of loamy sand, loamy coarse
sand, or coarse sand.
Clems soils are noncalcareous to a depth of 114 cm or more.
Drewsey soils lack carbonates to a depth of 50 to 89 cm and lack C horizons.
Haybourne soils do not have sandy textures within a depth of 100 cm, and are not
calcareous in a major part of the particle-size control section.
Irrigon soils have 160 to 200 frost free days.
McClenden soils lack C horizons and have carbonates at a depth of 25 to 60 cm.
Prosser soils have bedrock at a depth of 50 to 100 cm.
Rebel soils contain mica flakes in the particle-size control section and usually lack
effervescence in the upper 38 cm.
Royal soils have Bk horizons.
Scooteney soils average 20 to 35 percent rock fragments in the particle-size control
section.
Vining soils have bedrock at a depth of 50 to 100 cm.
Wiehl soils have a paralithic contact at a depth of 50 to 100 cm.
GEOGRAPHIC SETTING: Heist soils are on alluvial fans, lake plains, lake
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terraces, fan terraces, fan skirts, inset fans, beach plains, and bars. Slopes range from 0
to 15 percent. Elevation ranges 1,370 to 2,155 meters. These soils formed in alluvium
derived from mixed rocks. The climate is semi-arid with dry summers. The average
annual precipitation ranges 200 to 300 mm. Mean annual temperature ranges 8 to 11
degrees C and the frost-free period is 100 to 150 days.
GEOGRAPHICALLY ASSOCIATED SOILS: These are the Antelope
Springs, Escalante, Geer, Patter, Sierocliff, and Uvada soils. Antelope Springs and
Uvada soils have a natric horizon. Escalante soils have a calcic horizon. Geer soils
have a typic aridic soil moisture regime. Patter soils have a cambic horizon and have
durinodes. Sierocliff soils have a petrocalcic horizon.
DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Well
drained; very slow to medium runoff; high saturated hydraulic conductivity.
USE AND VEGETATION: These soils are used mainly for livestock grazing and
wildlife habitat. Some areas are irrigated cropland. Native vegetation is dominantly
rabbitbrush, big sagebrush, winterfat, Indian ricegrass, fourwing saltbush, galleta and
scattered Utah Juniper.
DISTRIBUTION AND EXTENT: Southwestern and central Utah and southeastern
Nevada. These soils are moderately extensive. MLRA 28A and 28B.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona
SERIES ESTABLISHED: Iron County, (Beryl-Enterprise Area), Utah; 1942.
REMARKS: Diagnostic horizons and features recognized in this pedon are:
Ochric epipedon: The zone from the soil surface to 18 cm. (part of the A horizon).
Cambic horizon: The zone from 36 to 65 cm. (Bw horizons).
Particle-size control section: The zone from 25 to 100 cm (The lower part of the A,
Bw, and upper part of the C horizons).
In July 1995 the type location was moved from Iron County to Millard County. The
location in Iron County was correlated to a map unit without a Heist component.
National Cooperative Soil Survey
U.S.A.
Established Series
Rev. VLP-MJD-JVC-JBF
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HIKO PEAK SERIES
The Hiko Peak series consists of very deep, well drained soils that formed in alluvium
and colluvium derived dominantly from basic igneous rocks, limestone, and quartzite.
Hiko Peak soils are on alluvial fans, fan remnants, and hills. Slopes are 0 to 60
percent. The mean annual precipitation is about 250 mm and the mean annual
temperature is about 9 degrees C.
TAXONOMIC CLASS: Loamy-skeletal, mixed, active, mesic Xeric Haplocalcids
TYPICAL PEDON: Hiko Peak cobbly loam--rangeland. (Colors are for dry soil
unless otherwise noted.)
A--0 to 5 cm; light brownish gray (10YR 6/2) cobbly loam, dark brown (10YR 3/3)
moist; weak thin platy structure; slightly hard, friable, slightly sticky and slightly
plastic; few fine roots; common fine vesicular pores; 10 percent gravel and 10 percent
cobbles; strongly effervescent; moderately alkaline (pH 8.4); abrupt smooth boundary.
(5 to 10 cm thick)
Bw--5 to 23 cm; pale brown (10YR 6/3) loam, dark yellowish brown (10YR 3/4)
moist; weak medium prismatic structure parting to weak fine subangular blocky;
slightly hard, friable, slightly sticky and slightly plastic; common fine, medium and
few large roots; few fine tubular pores; 5 percent gravel and 5 percent cobbles;
strongly effervescent; moderately alkaline (pH 8.2); abrupt smooth boundary. (13 to
20 cm thick)
Bk1--23 to 50 cm; light gray (10YR 7/2) very gravelly loam, grayish brown (10YR
5/2) moist; massive; extremely hard, friable, slightly sticky and slightly plastic;
common fine and few medium roots; common fine tubular pores; 35 percent gravel
and 5 percent cobbles; violently effervescent; discontinuous weakly cemented
secondary calcium carbonate; strongly alkaline (pH 8.5); clear smooth boundary. (20
to 50 cm thick)
Bk2--50 to 85 cm; pale brown (10YR 6/3) very gravelly sandy loam, brown (10YR
5/3) moist; massive; hard, very friable, slightly sticky and nonplastic; common fine
and few medium roots; few fine tubular pores; 35 percent gravel and 5 percent
cobbles; violently effervescent; strongly alkaline (pH 8.6); abrupt smooth
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boundary.(33 to 83 cm thick)
2C--85 to 150 cm; gray (10YR 5/1) very gravelly loamy coarse sand, dark gray
(10YR 4/1) moist; single grain; loose; few fine roots; interstitial pores; 45 percent
gravel and 5 percent cobbles; moderately alkaline (pH 8.4).
TYPE LOCATION: Beaver County, Utah; 1 mile south of Rocky Ford Dam, east of
road; section 12, T. 30 S., R. 9 W.; USGS Minersville Reservoir 7.5 minute
quadrangle; latitude 38 degrees 13 minutes 6 seconds N and longitude 112 degrees 49
minutes 13 seconds W; NAD 83.
RANGE IN CHARACTERISTICS:
Soil moisture: Usually dry; moist in winter and spring and for brief periods in late
summer due to convection storms; aridic bordering on xeric soil moisture regime.
Mean annual soil temperature: 8.5 to 12 degrees C.
Mean summer soil temperature: 19 to 21.5 degrees C.
Depth to calcic horizon: 18 to 50 cm.
Calcic horizon thickness: 50 to 125 cm.
Particle-size control section - Clay content: Averages 5 to 18 percent
Rock fragments: 35 to 70 percent, dominantly gravel
A horizon
Hue: 10YR or 7.5YR.
Value: 5 to 7 dry, 3 to 5 moist.
Chroma: 2 to 4, dry or moist.
Calcium carbonate equivalent: 3 to 30 percent.
Bw horizon
Hue: 10YR or 7.5YR.
Value: 5 to 7 dry, 3 to 5 moist.
Chroma: 2 to 4, dry or moist.
Reaction: Slightly alkaline through strongly alkaline.
Calcium carbonate equivalent: 3 to 30 percent.
Bk horizons
Hue: 10YR or 7.5YR.
Value: 6 to 8 dry, 4 to 7 moist.
Chroma: 2 to 6, dry or moist.
Texture: Loam or sandy loam.
Rock fragments: 35 to 70 percent, mainly gravel and cobbles.
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Reaction: Moderately alkaline or strongly alkaline.
Calcium carbonate equivalent: 15 to 40 percent.
C horizon: (when present)
Texture: Loam or sandy loam.
Rock fragments: 35 to 70 percent, mainly gravel and cobbles.
Calcium carbonate equivalent: 3 to 30 percent.
2C horizon: (when present)
Texture: Loamy sand or loamy coarse sand.
Rock fragments: 35 to 75 percent, mainly gravel and cobbles.
COMPETING SERIES: There are no competing series.
GEOGRAPHIC SETTING: Hiko Peak soils occur on alluvial fans, fan remnants,
and hills. These soils formed in alluvium and colluvium derived dominantly from
basic igneous rocks, limestone, quartzite, sandstone and conglomerate. Slopes are 0 to
60 percent. Elevations range from 1,341 to 2,286 meters. The climate is semiarid and
the mean annual precipitation is 200 to 350 mm. June is usually the driest month. The
mean annual temperature is 7 to 10.5 degrees C and the mean summer temperature is
about 18 to 20.5 degrees C. The frost-free period is 100 to 150 days.
GEOGRAPHICALLY ASSOCIATED SOILS: These are the Annabella, Dixie,
Red Butte, and Taylorsflat soils. Annabella soils do not have calcic horizons. Dixie
and Red Butte soils have argillic horizons with more than 18 percent clay. Taylorsflat
soils have less than 15 percent gravel.
DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Well
drained; low to high surface runoff; moderately high saturated hydraulic conductivity.
USE AND VEGETATION: Hiko Peak soils are used mainly for livestock grazing
and wildlife habitat. The potential vegetation is Wyoming big sagebrush and Indian
ricegrass. These soils are correlated to Semidesert ecological sites in Utah.
DISTRIBUTION AND EXTENT: Western Utah. These soils are extensive with
about 450,000 acres of the series mapped to date. MLRA 28A.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona.
SERIES ESTABLISHED: Beaver County (Beaver-Cove Fort Area), Utah, 1977.
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REMARKS:
Diagnostic horizons and features recognized in this pedon are:
Ochric epipedon: The zone from the soil surface to 18 cm. (A and part of the Bw
horizons)
Calcic horizon: The zone from 23 to 85 cm. (Bk1 and Bk2 horizons)
Particle-size control section: The zone from 25 to 100 cm. (Bk2, parts of the Bk1 and
2C horizons)
The active cation exchange activity class was added to the taxonomic classification in
January 2003 based in part on soil property data.
The taxonomic classification was changed from Xerollic Calciorthids to Xeric
Haplocalcids in September of 1994.
ADDITIONAL DATA: A pedon of Hiko Peak from Iron County, Utah has full
characterization by the Soil Survey Laboratory (SSL), Lincoln, NE, as soil survey
sample number S85UT-021-001 (pedon # 85P0932).
National Cooperative Soil Survey
U.S.A.
Established Series
Rev. TM/JBF
03/2012

PENGPONG SERIES
The Pengpong series consists of very deep, somewhat excessively drained soils that
formed in eolian material derived from mixed rocks. Pengpong soils are on stabilized
parna dunes. Slopes are 8 to 30 percent. The mean annual precipitation is about 250
mm and the mean annual temperature is about 8 degrees C.
TAXONOMIC CLASS: Coarse-loamy, mixed, superactive, calcareous, mesic Xeric
Torriorthents
TYPICAL PEDON: Pengpong silt loam--rangeland. (Colors are for dry soil unless
otherwise noted.)
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A1--0 to 5 cm; light brownish gray (10YR 6/2) silt loam, grayish brown (10YR 5/2)
moist; moderate fine granular structure; soft, very friable, nonsticky and nonplastic;
few very fine and fine roots; many very fine interstitial pores; violently effervescent;
slightly alkaline (pH 7.8); clear smooth boundary. (3 to 8 cm thick)
A2--5 to 18 cm; light brownish gray (10YR 6/2) silt loam, grayish brown (10YR 5/2)
moist; moderate fine granular structure; soft, very friable, slightly sticky and
nonplastic; many very fine and fine, and few medium roots; many very fine interstitial
and few very fine and fine tubular pores; violently effervescent; slightly alkaline (pH
7.8); clear wavy boundary. (10 to 15 cm thick)
C1--18 to 69 cm; light brownish gray (10YR 6/2) silt loam, grayish brown (10YR 5/2)
moist; weak coarse subangular blocky structure; soft, very friable, slightly sticky and
nonplastic; many very fine and fine, common medium and coarse roots; many very
fine interstitial and few very fine, fine and medium tubular pores; violently
effervescent; moderately alkaline (pH 8.0); clear smooth boundary. (40 to 56 cm
thick)
C2--69 to 117 cm; very pale brown (10YR 7/3) silt loam, pale brown (10YR 6/3)
moist; weak coarse subangular blocky structure; soft, very friable, slightly sticky and
nonplastic; common very fine and fine, and few medium and coarse roots; many very
fine interstitial and many very fine, fine and medium tubular pores; violently
effervescent; moderately alkaline (pH 8.2); clear wavy boundary. (46 to 60 cm thick)
C3--117 to 152 cm; light gray (10YR 7/2) silt loam, light brownish gray (10YR 6/2)
moist; massive; soft, very friable, slightly sticky and slightly plastic; few very fine and
fine roots; few very fine, fine and medium interstitial pores; violently effervescent;
moderately alkaline (pH 8.2).
TYPE LOCATION: White Pine County, Nevada; about 1 mile northeast of Scottys
Meadow; about 1,000 feet north and 100 feet west of the southeast corner of section
22, T. 12 N; R. 67 E.; USGS Baking Powder Flat, 7.5 minute topographic quadrangle;
latitude 38 degrees 53 minutes 05 seconds N and longitude 114 degrees 25 minutes 47
seconds W; NAD 83.
RANGE IN CHARACTERISTICS:
Soil moisture: Intermittently moist in the moisture control section during late fall,
winter, and early spring; usually moist for 10 to 20 days cumulative from July through
early October due to summer convection storms; aridic bordering on xeric soil
moisture regime.
Mean annual soil temperature: 8 to 11 degrees C.
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Other features: The fine earth fraction is made up dominantly of spheroidal aggregates
of eolian origin and contains broken sand-sized shell fragments. Spheroidal
aggregates break down to finer particles when rubbed.
Calcium carbonate equivalent: 10 to 14 percent.
Particle-size control section - Clay content: Averages 10 to 18 percent
A horizons
Value: 6 or 7 dry, 4 or 5 moist.
Chroma: 2 or 3, dry or moist.
Reaction: Slightly alkaline or moderately alkaline.
C horizons
Hue: 10YR or 2.5Y.
Value: 6 or 7 dry, 5 or 6 moist.
Chroma: 2 or 3, dry or moist.
Texture: Silt loam, with more than 15 percent sand greater than very fine.
Clay content: 10 to 18 percent.
Reaction: Moderately alkaline or strongly alkaline.
COMPETING SERIES: These are the Medburn, Perwick and Turbyfill series.
Medburn soils lack silt loam textures in the particle-size control section and the sand
sized fraction is not dominated by spheroidal lime nodules. Perwick soils are
moderately deep to bedrock. Turbyfill soils lack silt loam textures in the particle-size
control section and the sand-sized fraction is not dominated by spheroidal lime
nodules.
GEOGRAPHIC SETTING: Pengpong soils are on stabilized parna dunes. They
formed in eolian material derived from lacustrine sediments. Slopes are 8 to 30
percent. Elevations range from 1,495 to 1,770 meters. The climate is semiarid with
cool, moist winters and warm, dry summers. The mean annual precipitation is 200 to
250 mm, mean annual temperature is 7 to 10 degrees C, and the frost-free period is 90
to 120 days.
GEOGRAPHICALLY ASSOCIATED SOILS: These are the Ewelac and Biji soils.
Ewelac and Biji soils have more than 35 percent clay in the particle-size control
section.
DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Somewhat
excessively drained; low runoff; high saturated hydraulic conductivity.
USE AND VEGETATION: Pengpong soils are used for rangeland, and wildlife
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habitat. The native vegetation is mainly Wyoming big sagebrush, black greasewood,
basin big sagebrush, rabbitbrush, and basin wildrye.
DISTRIBUTION AND EXTENT: Eastern Nevada, in Spring Valley and western
Utah. These soils are not extensive. MLRA 28A.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona.
SERIES ESTABLISHED: White Pine County, Nevada, East Part, 2004.
REMARKS: Diagnostic horizons and features recognized in this pedon are:
Ochric epipedon: The zone from the soil surface to 18 cm (A1 and A2 horizons).
Particle-size control section: The zone from 25 to 100 cm. (part of the C1 and C2
horizons).
ADDITIONAL DATA: Previous authors and editors include: PWB/CWL/KS.
National Cooperative Soil Survey
U.S.A.
Tentative Series
Rev. AJE/RLM/MJD
12/2007

ROBOZO SERIES
The Robozo series consists of moderately deep, well drained moderately slowly
permeable soils that formed in alluvium and lacustrine deposits derived dominantly
from mixed igneous and sedimentary rocks. Robozo soils occur on gently sloping
alluvial fans and lake terraces and have slopes of 0 to 3 percent. The mean annual
temperature is about 50 degrees F., and the average annual precipitation is about 7
inches.
TAXONOMIC CLASS: Fine-silty, mixed, active, mesic Typic Petrocalcids
TYPICAL PEDON: Robozo silt loam, rangeland. (Colors are for dry soils unless
otherwise noted.)
A1--0 to 2 inches; very pale brown (10YR 7/3) silt loam, brown (10YR 5/3) moist;
moderate medium platy structure that parts to moderate thin platy; slightly hard,
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friable, plastic; few very fine and common fine roots; many fine and common medium
vesicular pores; 10 percent gravel, 5 percent cobbles within horizon and on surface,
strongly effervescent; very strongly alkaline (pH 9.2); clear smooth boundary. (2 to 4
inches thick)
A2--2 to 5 inches; pale brown (10YR 6/3) silty clay loam, brown (10YR 5/3) moist;
weak thick platy structure that parts to weak fine granular; slightly hard, firm,
moderately sticky and moderately plastic; few very fine and common fine roots; many
very fine irregular pores; 5 percent gravel; strongly effervescent; very strongly
alkaline (pH 9.2); clear smooth boundary. (3 to 7 inches thick)
Bk1--5 to l4 inches; very pale brown (10YR 7/3) silt loam, brown (10YR 5/3) moist;
moderate medium subangular blocky structure that parts to moderate fine subangular
blocky; slightly hard, friable, slightly sticky and moderately plastic; few very fine and
common fine roots; few very fine tubular pores; 5 percent gravel, strongly
effervescent, carbonates are disseminated; strongly alkaline, strongly saline (pH 9.0);
clear smooth boundary. (4 to 9 inches thick)
Bk2--l4 to 28 inches; very pale brown (10YR 8/2) silt loam, pale brown (10YR 6/3)
moist; massive; slightly hard, friable, moderately sticky and moderately plastic;
common very fine and fine roots; common very fine and few fine tubular pores; 5
percent gravel, strongly effervescent, carbonates are disseminated; strongly alkaline,
strongly saline (pH 8.7); gradual irregular boundary. (12 to 14 inches thick)
Bk3--28 to 38 inches; very pale brown (10YR 8/2) silt loam, pale brown (10YR 6/3)
moist; massive; slightly hard, firm, moderately sticky and moderately plastic; few
very fine and fine roots; common very fine tubular and irregular pores; 5 percent
gravel size hardpan fragments, strongly effervescent, carbonates are disseminated;
strongly alkaline, strongly saline (pH 8.7); gradual wavy boundary. (8 to 10 inches
thick)
Bkm--38 inches; degrading indurated petrocalcic hardpan.
TYPE LOCATION: Beaver County, Utah; about 1.5 miles south of the BeaverMillard County line and 2.5 miles east of Utah Highway 257, .3 miles south and .3
miles west of the NE corner of Section 14, T. 26 S., R. 10 W.; Read USGS Quad;
latitude 38 degrees 33 minutes 10.00 seconds North and longitude 112 degrees 56
minutes 27.00 seconds West, NAD 27
RANGE IN CHARACTERISTICS:
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Soil Moisture: The soils are dry for more than 75 percent of the time that the soil
temperature is above 41 degrees F. Typic aridic soil moisture regime.
Mean annual soil temperature: 50 to 52 degrees F
Depth to the petrocalcic: 20 to 40 inches.
Particle-size control section (weighted average):
Clay content: 18 to 35 percent.
Rock fragments: 0 to 10 percent.
A horizons:
Hue: 10YR or 7.5YR.
Value: 6 or 7 dry, 4 or 5 moist.
Chroma: 2 or 3.
Reaction: Strongly alkaline or very strongly alkaline.
Bk horizons:
Hue: 10YR or 7.5YR.
Value: 6 to 8 dry, 4 to 8 moist.
Chroma: 1 to 4.
Texture: Silt loam or silty clay loam.
Clay content: 18 to 35 percent.
EC (mmhos/cm): 16 to 32.
Reaction: Strongly alkaline or very strongly alkaline.
COMPETING SERIES: There are no competing series.
GEOGRAPHIC SETTING: Robozo soils occur on gently sloping alluvial fans and
lake terraces at elevations of 4,900 to 5,100 feet. Slope ranges from 0 to 3 percent.
These soils in alluvium and lacustrine deposits derived dominantly from mixed
igneous and sedimentary rocks. The average annual precipitation ranges from 7 to 8
inches and the mean annual air temperature ranges from 48 to 50 degrees F. The
freeze-free period is 110 to 130 days.
GEOGRAPHICALLY ASSOCIATED SOILS: These are
the Bandag, Drum, Turley, Saltair and Uvada soils. All of these soils lack a
petrocalcic horizon and are very deep to bedrock. Bandag soils have a moisture
regime that borders xeric. Saltair soils have a high water table and salic horizons.
Uvada soils have a natric horizon.
DRAINAGE AND PERMEABILITY: Well drained; low runoff; moderately slow
permeability.
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USE AND VEGETATION: Used mainly for rangeland and wildlife habitat.
Vegetation is dominantly shadscale, cheatgrass, squirreltail and budsage.
DISTRIBUTION AND EXTENT: Southwestern Utah. These soils are not extensive.
The name is coined.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona
SERIES PROPOSED: Beaver County, (Beaver County Western Part Area), Utah.
REMARKS:
Diagnostic horizons and features recognized in this pedon are:
Ochric epipedon: The zone from the surface to 5 inches. (A1 and A2 horizons)
Petrocalcic horizon: Indurated hardpan beginning at 38 inches. (Bkm horizon)
The classification is based on the "Keys to Soil Taxonomy, Tenth Edition, 2006".
National Cooperative Soil Survey
U.S.A.
Tentative Series
CGM/KDS/TM
12/2007

SILTCLIFFE SERIES
The Siltcliffe series consists of very deep, well drained soils that formed in
alluvium and lacustrine deposits derived from mixed sedimentary and igneous rocks.
Siltcliffe soils are on alluvial flats and beach plains. Slopes range from 0 to 3 percent.
The mean annual precipitation is about 7 inches and the mean annual air temperature
is about 52 degrees F.
TAXONOMIC CLASS: Fine-loamy, mixed, superactive, mesic Typic Haplocalcids
TYPICAL PEDON: Siltcliffe very fine sandy loam--rangeland. (Colors are for dry
soil unless otherwise noted.) The soil surface is covered with about 15 percent gravel.
A--0 to 4 inches; light brownish gray (10YR 6/2) very fine sandy loam, dark grayish
brown (10YR 4/2), moist; weak fine granular structure; soft, very friable, slightly
sticky and slightly plastic; many fine and very fine, few medium roots; many fine and
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very fine vesicular and few medium tubular pores; very slightly effervescent;
moderately alkaline (pH 8.0); abrupt smooth boundary. (2 to 5 inches thick)
Bw--4 to 10 inches; light yellowish brown (10YR 6/4) very fine sandy loam, dark
yellowish brown (10YR 4/4), moist; weak medium subangular blocky structure;
slightly hard, very friable, slightly sticky, slightly plastic; many fine, very fine and
few medium roots; common fine and few medium tubular pores; few very thin (< 1
mm) carbonate coats on rock fragments; 2 percent fine prominent irregular carbonate
masses in matrix and 1 percent medium prominent irregular carbonate masses in
matrix; 5 percent gravel; strongly effervescent; moderately alkaline (pH 8.4); clear
wavy boundary. (0 to 8 inches thick)
Bk1--10 to 31 inches; light yellowish brown (10YR 6/4)paragravelly sandy clay loam,
dark yellowish brown (10YR 4/4), moist; moderate medium subangular blocky
structure; moderately hard, friable, slightly sticky, slightly plastic; common fine, few
medium and very fine roots; few fine and medium tubular pores; few very thin (< 1
mm) carbonate coats on rock fragments; 5 percent fine prominent irregular carbonate
nodules in matrix; 10 percent gravel; violently effervescent; strongly alkaline (pH
8.6); clear wavy boundary.
Bk2--31 to 52 inches; light yellowish brown (10YR 6/4) gravelly sandy clay loam,
dark yellowish brown (10YR 4/4), moist; moderate medium subangular blocky
structure; moderately hard, very friable, slightly sticky, slightly plastic; few fine and
medium roots; few fine and medium tubular pores; few very thin (< 1 mm) carbonate
coats on rock fragments; 15 percent fine prominent irregular carbonate nodules in
matrix; 15 percent gravel; violently effervescent; strongly alkaline (pH 8.6); abrupt
wavy boundary.
2C--52 to 60 inches; light yellowish brown (10YR 6/4) extremely gravelly coarse
sandy loam, dark yellowish brown (10YR 4/4), moist; massive parting to single grain;
loose, nonsticky, nonplastic; 75 percent gravel; strongly effervescent; strongly
alkaline (pH 8.6).
TYPE LOCATION: Beaver County, Utah; Frisco USGS quadrangle; latitude 38
degrees 25 minutes 57.30 seconds N. and longitude 113 degrees 21 minutes 56.10
seconds W., Datum: NAD 83.
RANGE IN CHARACTERISTICS:
Soil moisture: Usually dry, moist in some part for 10 to 20 days (cumulative) in
summer due to convection storms and during winter and spring.
Soil temperature: 53 to 59 degrees F.

B-48

Depth to calcic horizon: 4 to 12 inches.
Thickness of the calcic horizon: 30 to 50 inches.
Particle-size control section (weighted average):
Clay content: 18 to 25 percent.
Rock fragments: 0 to 15 percent, mainly gravel.
A horizon - Value: 4 or 5 moist
Chroma: 2 to 4, dry or moist
Calcium carbonate equivalent: 1 to 5 percent of the less than 2 mm fraction
Reaction: Moderately alkaline or strongly alkaline.
Bw horizon (when present) - Texture: Very fine sandy loam or sandy clay loam.
Clay content: 15 to 25 percent.
Structure: weak or moderate, medium subangular blocky.
Calcium carbonate equivalent: 5 to 15 percent of the less than 2 mm fraction.
Rock fragments: 0 to 5 percent gravel
Bk horizons - Value: 5 to 8 dry, 4 or 5 moist.
Chroma: 3 or 4, dry or moist
Texture: Sandy clay loam or silt loam, thin subhorizons of silty clay loam or clay
loam are in some pedons.
Sand content: Sand ranges from 25 to 60 percent, 15 to 25 percent is fine sand or
coarser.
Clay content: 20 to 27 percent, some pedons have subhorizons with up to 35 percent.
Rock fragments: 0 to 25 percent gravel and 5 to 15 percent paragravel consisting
mainly of carbonate nodules.
Durinodes: 0 to 5 percent moderately cemented durinodes.
Structure: Strong or moderate, medium subangular blocky.
Calcium carbonate equivalent: 15 to 40 percent of the less than 2 mm fraction.
Identifiable secondary carbonate: Carbonate as nodules, coatings and masses ranges
from 5 to 15 percent by volume.
Reaction: Strongly alkaline or very strongly alkaline.
2C horizon - Value: 5 or 6 dry, 3 or 4 moist.
Chroma: 2 to 4, dry or moist.
Texture: Loamy coarse sand, loamy sand or coarse sandy loam.
Clay content: 5 to 18 percent.
Rock fragments: 35 to 75 percent, mainly gravel.
Structure: Massive or single grain.
Calcium carbonate equivalent: 15 to 30 percent of the less than 2 mm fraction.
Reaction: Strongly alkaline.
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COMPETING SERIES: These are the Avalon(CO), Kilroy(UT), Pariette(UT), and
Redhouse(UT) series.
The Avalon soils are not intermittently moist for 10 to 20 days cumulative from July
to September due to convection storms. Kilroy soils have 15 to 35 percent sandstone
or quartzite rock fragments in the particle-size control section and are not
intermittently moist for 10 to 20 days cumulative from July to September due to
convection storms. Pariette soils have a paralithic contact at depths of 20 to 40 inches
and are not intermittently moist for 10 to 20 days cumulative from July to September
due to convection storms. Redhouse soils have hues of 5YR or redder and are not
intermittently moist for 10 to 20 days cumulative from July to September due to
convection storms redder and have 15 to 35 percent rock fragments in the particle-size
control section that have sandstone or shale lithology.
GEOGRAPHIC SETTING: Siltcliffe soils are on alluvial flats and beach plains.
These soils formed in alluvium and lacustrine deposits derived from mixed
sedimentary and igneous rocks. Slopes range from 0 to 3 percent. Elevations range
from 4,550 to 5,200 feet.
The mean annual precipitation is 6 to 8 inches, the mean annual air temperature is 50
to 55 degrees F and the frost-free period is 100 to
155 days.
GEOGRAPHICALLY ASSOCIATED SOILS: These are
the Saltydog, Thermosprings, Hiko Springs and Dera soils. Saltydog series has less
than 18 percent clay in the control section. Thermosprings soils have a natric horizon.
Hiko Springs series has less than 18 percent clay in the control section and is gravelly.
Dera soils are skeletal and occur on relict longshore bars.
DRAINAGE AND PERMEABILITY: Well drained; runoff is low; permeability is
moderate.
USE AND VEGETATION: Livestock grazing and wildlife habitat. The potential
native
vegetation includes Indian ricegrass and winterfat. This pedon is correlated to
Ecological Site 028AY140UT, Desert Silt Flat (Winterfat).
DISTRIBUTION AND EXTENT: Southwest Utah. These soils are not extensive.
MLRA 28A.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona.
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SERIES PROPOSED: Beaver County, Utah, Western Part, 2007.
REMARKS: Diagnostic horizons and features recognized in this pedon are:
Ochric epipedon - The zone from 0 to 4 inches (A horizon).
Cambic horizon - The zone from 4 to 10 inches (Bw horizon).
Calcic horizon - The zone from 10 to 52 inches (Bk1 and Bk2 horizons).
Particle size control section - The zone from 10 to 40 inches (the
Bk1 and the upper part of the Bk2 horizon).
National Cooperative Soil Survey
U.S.A.
Tentative Series
Rev. KDS/TM
12/2007

THERMOSPRINGS SERIES
The Thermosprings series consists of very deep, well drained, slowly permeable soils
that formed in alluvium and lacustrine deposits derived from mixed igneous and
sedimentary rocks. These soils are on alluvial flats, lake terraces, and alluvial plains.
Slopes range from 0 to 5 percent. The mean annual temperature is about 49 degrees
F., and the average annual precipitation is about 7 inches.
TAXONOMIC CLASS: Fine-loamy, mixed, superactive, mesic Typic Natrargids
TYPICAL PEDON: Thermosprings loam, 1 percent slope--rangeland. (Colors are
for air-dry soils unless otherwise stated.)
A--0 to 4 inches; pale brown (10YR 6/3) silt loam, brown (10YR 4/3) moist; strong
thick platy structure; slightly hard, friable, moderately sticky and slightly plastic; few
fine and common very fine roots; many medium, fine and very fine vesicular pores;
strongly effervescent; moderately alkaline (pH 8.2); clear smooth boundary.
Btkn1--4 to 13 inches; pink (7.5YR 7/4) silty clay loam, brown (7.5YR 5/4) moist;
moderate fine prismatic structure parting to strong fine angular blocky; slightly hard,
friable, moderately sticky and moderately plastic; many fine and few very fine and
medium roots; few very fine and fine tubular pores; 40 percent distinct clay films on
all faces of peds and lining pores; 10 percent distinct carbonate coats on all faces of
peds; 3 percent irregular carbonate masses in matrix; strongly effervescent; very
strongly alkaline (pH 9.2); clear smooth boundary.
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Btkn2--13 to 31 inches; pink (7.5YR 7/4) loam, brown (7.5YR 5/4) moist; strong
medium angular blocky structure; hard, firm, moderately sticky and moderately
plastic; few fine and medium roots; few very fine and fine tubular pores; 40 percent
distinct clay films on all faces of peds and lining pores; 3 percent distinct carbonate
coats on all faces of peds; strongly effervescent; very strongly alkaline (pH 9.2); clear
wavy boundary.
C--31 to 60 inches; pink (7.5YR 7/4) loam, brown (7.5YR 5/4) moist; massive; soft,
very friable, moderately sticky and slightly plastic; strongly effervescent; strongly
alkaline (pH 9.0)
TYPE LOCATION: Beaver County, Utah; about 8.3 miles southwest of the Thermo
Hot Springs; about 550 feet west and 160 north of the southeast corner of sec. 31, T.
30 S., R. 13 W; USGS Burns Knoll 7.5 minute topographic quadrangle; 38 degrees 8
minutes 56.76 seconds north latitude and 113 degrees 20 minutes 41.28 seconds west
longitude, NAD 83.
RANGE IN CHARACTERISTICS:
Soil moisture: Usually dry, moist in some part in winter and spring and for 10 to 20
days cumulative in summer due to convection storms. These soils are dry for 50 to 60
percent of the time the soil temperature at a depth of 20 inches is above 41 degrees F.
Typic aridic soil moisture regime.
Mean annual soil temperature: 47 to 57 degrees F.
Other features: Buried A and Bt horizons occur in some pedons
Particle-size control section (weighted average):
Clay content: 25 to 35 percent
Rock fragments: 0 to 2 percent, mainly gravel
Reaction: Moderately alkaline in areas of reclaimed irrigated cropland; strongly
alkaline or very strongly alkaline in undisturbed rangeland
A horizon:
Value: 4 or 5 moist
Chroma: 3 or 4
Texture: Silt loam, clay loam, loamy coarse sand or a very fine sandy loam
Carbonates: Non-effervescent through strongly effervescent
Reaction: Moderately alkaline to very strongly alkaline
Btkn horizons and Btn horizons (when present):
Hue: 10YR or 7.5YR
Value: 6 to 8 dry, 4 to 7 moist
Chroma: 2 to 4, dry or moist
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Texture: Loam, sandy clay loam, silty clay loam or silt loam
Carbonates: Slightly effervescent to strongly effervescent. Btn horizons are noneffervescent in some pedons.
C horizon:
Value: 6 or 7 dry, 4 or 5 moist
Rock fragments: 0 to 10 percent, mainly gravel
COMPETING SERIES: These are the Azabache (T NM), Fajada (T
NM), Hadden (T UT), Highrock (T CA), Homko (T
CA), Leebench (UT), Leeko (UT), Muff (WY), Pizene (NV), Recapture (UT), Rusty (
NV), Swasey (UT), Terlco (NV), and Uffens (UT) series.
Azabache soils contain sodium sulfate crystals and have horizons with more than 35
percent rock fragments between 15 and 40 inches. Fajada, Hadden, and Muff soils are
moderately deep to paralithic contacts. Highrock soils lack prismatic structure in the
natric horizons and have a SAR in excess of 40. Homko soils have horizons with
secondary gypsum below the natric horizon. Leebench soils have more than 15
percent rock fragments between the base of the natric horizon and 40 inches. Leeko
soils have horizons with more than 35 percent rock fragments between 40 and 60
inches. Pizene soils are 12 to 18 inches to free carbonates and have a C horizon with
sandy loam or fine sandy loam textures and lacks silty lacustrine deposits in the lower
profile. Recapture soils lack a calic horizon and have hue of 2.5YR or 5YR. Rusty
soils lack a calcic horizon and have C horizons within 40 inches that are stratified
lacustrine sand to silt loam. Swasey soils lack a calcic horizon and are moderately
deep to lithic contacts. Terlco soils have horizons with more than 35 percent rock
fragments. Uffens soils do not have horizons with identifiable secondary carbonates.
GEOGRAPHIC SETTING: Thermosprings soils are on alluvial flats, lake terraces,
and alluvial plains at elevations of 4,600 to 5,150 feet. Slopes range from 0 to 5
percent. These soils formed in alluvium and lacustrine deposits derived dominantly
from mixed igneous and sedimentary rocks. In some areas, recent wind- or waterdeposited sediments overlie the sodium affected material. The mean annual air
temperature is 45 to 55 degrees F. and the average summer air temperature is 65 to 70
degrees F. Average annual precipitation is 6 to 8 inches. The freeze-free period is 100
to 140 days.
GEOGRAPHICALLY ASSOCIATED SOILS: These are
the Manselo, Sevy, Taylorsflat, the competing Uvada, and Woodrow soils. Manselo,
Sevy and Taylorsflat soils do not have a natric horizon and usually occur at slightly
higher elevations on the landscape. Uvada soils occur at slightly lower elevations
and/or in concave positions. Woodrow soils do not have a natric horizon, are fine-silty
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in the particle-size control section, and have an irregular decrease in organic matter
content with depth. Woodrow soils occur in flood plains.
DRAINAGE AND PERMEABILITY: Well drained; slow or very low to low
runoff; moderately slow permeability.
USE AND VEGETATION: Used for rangeland. Small areas are irrigated and
cropped to alfalfa. The native vegetation is black greasewood, shadscale, and
bottlebrush squirreltail. In Utah, these soils are correlated to the Alkali Flat (Black
Greasewood) R028AY004UT ecological site.
DISTRIBUTION AND EXTENT: Southwestern Utah. These soils are not extensive.
MLRA 28A.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona
SERIES PROPOSED: Beaver County, Utah (Beaver County, Utah, Western Part,
UT626), 2006.
REMARKS:
The diagnostic horizons and features recognized in this pedon are:
Ochric epipedon: The zone from the soil surface to a depth of about 4 inches. (A
horizon)
Natric horizon: The zone of clay and sodium accumulation from a depth of about. 4 to
31 inches (Btkn horizon)
Particle-size control section: The zone from 4 to 31 inches. (Btkn1 and Btkn2
horizons)
National Cooperative Soil Survey
U.S.A.
Established Series
Rev. AJE/VLP/MJD
11/2007

UVADA SERIES
The Uvada series consists of very deep, well or moderately well drained soils formed
in lake sediments and deltaic sediments derived from mixed sedimentary and igneous
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rocks. Uvada soils are on lake plains. The mean annual precipitation is about 7 inches
and the mean annual temperature is about 50 degrees F.
TAXONOMIC CLASS: Fine, smectitic, mesic Typic Natrargids
TYPICAL PEDON: Uvada loam - rangeland (Colors are for dry soils unless
otherwise noted.)
A1--0 to 2 inches; pinkish white (7.5YR 8/2) loam, light brown (7.5YR 6/4) moist;
weak medium platy structure; soft, very friable, slightly sticky, slightly plastic; many
very fine and coarse vesicular pores; moderately calcareous; strongly alkaline (pH
8.5); abrupt smooth boundary. (1 to 3 inches thick)
A2--2 to 5 inches; pink (7.5YR 7/4) loam, brown (7.5YR 5/4) moist; weak very thin
platy structure that parts to weak fine granular structure; slightly hard, friable, slightly
sticky, slightly plastic; common fine vesicular pores; moderately calcareous; strongly
alkaline (pH 8.5); abrupt smooth boundary. (2 to 6 inches thick)
Btn1--5 to 10 inches; strong brown (7.5YR 5/6) silty clay loam, brown (7.5YR 4/4)
moist; strong medium prismatic structure; hard, sticky, plastic; surface of peds
covered with thin, nearly continuous clay films and stained with organic coatings;
slightly calcareous and moderately alkaline on the outside of prisms but strongly
calcareous and strongly alkaline on the inside (pH 8.5); clear wavy boundary. (3 to 8
inches thick)
Btn2--10 to 18 inches light brown (7.5YR 6/4) silty clay loam, yellowish brown
(10YR 5/4) moist; medium subangular blocky structure; hard, firm, sticky, plastic;
strongly calcareous; few thin clay films; strongly alkaline (pH 8.6); clear wavy
boundary. (5 to 12 inches thick)
C--18 to 60 inches; pink (7.5YR 8/4) clay loam, pink (7.5YR 7/4) moist; massive;
hard, friable, sticky, plastic; very strongly calcareous; moderately alkaline (pH 8.2).
TYPE LOCATION: Iron County, Utah; E 1/4 corner of sec. 9, T.35S., and R.15W. .;
Clark Farm USGS quad; lat. 37 degrees 51 minutes 39 seconds N. and long. 113
degrees 31 minutes 54 seconds W. NAD 83.
RANGE IN CHARACTERISTICS:
Soil moisture: These soils are dry in all parts of the moisture control section for 75 to
80 percent of the time the soil temperature is above 41 F. Typic aridic soil moisture
regime.
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Mean annual soil temperature: 49 to 56 F.
Mean summer soil temperature: 67 to 74 F.
Depth to natric horizon: 13 to 43 inches.
Particle-size control section (weighted average):
Clay content: 35 to 60 percent.
Salts: 0.3 to more than 2 percent.
A horizon:
Hue: 10YR or 7.5YR.
Value: 6 to 8 dry and 4 to 6 moist.
Chroma: 2 to 4.
SAR: 5 to 40.
Reaction: Moderately alkaline to very strongly alkaline.
Btn horizon:
Hue: 10YR or 7.5YR.
Value: 5 to 7 dry, and 4 to 6 moist.
Chroma: 2 to 6.
Texture: Silty clay loam or silty clay.
Structure: Moderate or strong, medium or coarse columnar or weak through strong
prismatic or is angular blocky.
Calcium carbonate equivalent: 15 to 40 percent.
SAR: 13 to 90.
Reaction: Strongly alkaline or very strongly alkaline.
The C horizon:
Hue: 7.5YR to 2.5Y.
Value:6 to 8 dry, and 5 to 7 moist.
Chroma: 2 to 4.
Texture: Silt loam, silty clay loam or clay loam.
Clay content: 20 to 40 percent.
Structure: Massive or is weak to moderate prismatic parting to angular blocky.
Calcium carbonate equivalent: 10 to 40 percent.
SAR: 30 to 90.
Reaction: Moderately alkaline to very strongly alkaline. Some pedons have stratified
silty clay loam and silty clay. Sand and gravelly materials occur below 40 inches in
some pedons.
In Nevada the sodium adsorption ratio may range to as high as 300.
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COMPETING SERIES: These are the Buckaroo (NV), Calneva (T
CA), Effington (WY), Kleinbush (NV), Meeteetse (WY), and Ultra (NV)series.
Buckaroo soils have Bk or Bqk horizons with 25 to 60 percent rock fragments.
Calneva soils have calcium carbonate equivalent of 2 to 5 percent in the Btnk and Bk
horizons. Effington soils have calcium carbonate equivalent less than 15 percent and
have secondary gypsum below the natric horizon. Kleinbush soils have a depth to
secondary carbonates of 10 to 20 inches, clay or clay loam texture with calcium
carbonate equivalent of 5 or less in the natric horizon, and have Bk horizons with 10
to 50 percent rock fragments. Meeteetse soils have Less than 12 percent calcium
carbonate equivalent in the Bky and Bnky horizons.Ultra soils have a depth to the
base of the natric horizon that ranges from 7 to 13 inches and are not calcareous
throughout.
GEOGRAPHIC SETTING: Uvada soils are on nearly level old lake plains at
elevations of 4,500 to 6,000 feet. Slope gradients are 0 to 2 percent. The soils formed
in lake sediment and deltaic sediments from mixed sedimentary and igneous rocks.
The climate is arid. The average annual precipitation ranges from 6 to 9 inches, the
mean annual temperature is 47 to 54 F., the mean summer temperature is 67 to 74 F.,
and the frost-free period ranges from 100 to 140 days.
GEOGRAPHICALLY ASSOCIATED SOILS: These are the Antelope
Springs and Goshute soils. Antelope Springs soils have less than 35 percent clay in
the control section. Goshute soils are underlain by fine gravel and sand at depths of
about 20 inches.
DRAINAGE AND PERMEABILITY: Well or moderately well drained; very slow
or low runoff; slow or very slow permeability.
USE AND VEGETATION: Used for range by cattle and sheep. The native
vegetation is shadscale greasewood, kochia, seepweed, pickleweed, and halogeton.
DISTRIBUTION AND EXTENT: Desert areas of south and central western Utah
and Nevada. This series is extensive. MLRA 28A and 24.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona
SERIES ESTABLISHED: Beryl-Enterprise Area Utah, 1942.
REMARKS:
Diagnostic horizons and features recognized in this pedon are:
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Ochric epipedon: The zone from 0 to 5 inches. (A1 and A2 horizons)
Natric horizon: The zone from 5 to 18 inches. (Btn1 and Btn2 horizons)
Particle-size control section - The zone from 5 to 18 inches (the Btn1 and Btn2
horizon).
The classification is based on the "Keys to Soil Taxonomy, Tenth Edition, 2006".
National Cooperative Soil Survey
U.S.A.
Established Series
Rev. TAD/VLP/MJD/JBF
02/2012

WOODROW SERIES
The Woodrow series consists of very deep, well drained soils formed in alluvium and
lacustrine deposits derived from sedimentary and igneous rocks. Woodrow soils are
on lake terraces, alluvial fans, alluvial flats, floodplains and in narrow alluvial valleys.
Slopes are 0 to 8 percent. The mean annual precipitation is about 230 mm and the
mean annual air temperature is about 9 degrees C.
TAXONOMIC CLASS: Fine-silty, mixed, superactive, calcareous, mesic Xeric
Torrifluvents
TYPICAL PEDON: Woodrow silty clay loam - rangeland. (Colors are for dry soil
unless otherwise stated.)
A1--0 to 8 cm; pale brown (10YR 6/3) silty clay loam, dark grayish brown (10YR
4/2) moist; thin platy structure; soft, friable, slightly sticky and moderately plastic;
few fine and medium roots; few fine pores; strongly effervescent; moderately alkaline
(pH 8.3); clear smooth boundary. (3 to 10 cm thick)
A2--8 to 33 cm; pale brown (10YR 6/3) stratified silty clay loam and clay loam,
brown (10YR 4/3) moist; weak fine and medium subangular blocky structure; hard,
firm, slightly sticky and moderately plastic; few fine roots; few fine pores; strongly
effervescent; moderately alkaline (pH 8.3); clear wavy boundary. (8 to 25 cm thick)
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C--33 to 69 cm; light gray (10YR 7/2) stratified silty clay loam and clay loam, pale
brown (10YR 6/3) moist; massive; hard, firm, moderately sticky and moderately
plastic; few fine roots; few fine pores; strongly effervescent; moderately alkaline (pH
8.4) diffuse irregular boundary. (25 to 66 cm thick)
Ck--69 to 183 cm; light gray (10YR 7/2) silty clay loam laminated with thin lenses of
clay loam or silt loam, light brownish gray (10YR 6/2) moist; massive; hard, firm,
moderately sticky and moderately plastic; strongly effervescent, carbonates are
disseminated and segregated as fine flakes or mottles; strongly alkaline (pH 8.5)
TYPE LOCATION: Millard County, Utah; about 1 mile west of Flowell. 150 feet
east and 2000 feet north of the southwest corner of section 11, T. 15 S., R. 4 W.;
USGS Baker Hot Springs, Utah 7.5 minute quadrangle; latitude 39 degrees 31 minutes
49 seconds N and longitude 112 degrees 16 minutes 23 seconds W; NAD 83.
RANGE IN CHARACTERISTICS:
Soil moisture: Usually dry; moist in winter and spring and for brief periods in late
summer due to convection storms; aridic bordering on xeric soil moisture regime.
Mean annual soil temperature: 8 to 12 degrees C.
Other features: Fine stratification generally occurs throughout the profile. Calcium
carbonate equivalent: 10 to 40 percent but is most commonly 15 to 25 percent; slight
accumulations of carbonates occur in some pedons.
Particle-size control section - Clay content: Average 27 to 35 percent
Sand content: Less than 15 percent fine sand or coarser
A horizon
Hue: 10YR or 7.5YR.
Value: 5 to 7 dry, 4 to 6 moist.
Chroma: 2 or 3 .
Reaction: Slightly alkaline through strongly alkaline.
Calcium carbonate equivalent: Commonly 15 to 25 percent, but can range from 10 to
40 percent.
C horizon and Ck horizon present in some pedons
Hue: 10YR or 7.5YR.
Value: 6 to 8 dry, 4 to 7 moist.
Chroma: 2 to 4.
Texture: Dominantly silty clay loam but thin lenses of silt loam, silty clay, clay loam,
or clay are common in most pedons. Sandy loam lenses occur in some pedons.
Calcium carbonate equivalent: Commonly 15 to 25 percent, but can range from 10 to
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40 percent.
Exchangeable sodium percentage (ESP): 0 to 40 percent.
Reaction: Moderately alkaline through very strongly alkaline.
COMPETING SERIES: These are the Alovar and Genola series.
Alovar soils have hue of 2.5Y or 5Y. Genola soils have silt loam particle-size control
sections with 18 to 27 percent clay.
GEOGRAPHIC SETTING: These soils are on lake terraces, alluvial fans, alluvial
flats, flood plains, and in narrow alluvial valleys. Slopes range from 0 to 8 percent.
They formed in alluvium and lacustrine deposits derived from sedimentary and
igneous rocks. Elevation ranges from 1,400 to 1,840 meters. The climate is semiarid.
The mean annual temperature ranges from 7 to 11 degrees C. and the mean summer
temperature ranges from 18 to 23 degrees C. The frost free period ranges from 100 to
160 days. The average annual precipitation ranges from 200 to 300 mm.
GEOGRAPHICALLY ASSOCIATED SOILS: These are the Deseret, Mellor,
McCornick, and Palisade soils and the competing Genola and Oasis soils. Deseret
soils have horizons of gypsum accumulation and are saturated within 100 cm for more
than 90 days. Mellor soils have natric horizons. McCornick soils have calcic horizons
and more than 40 percent calcium carbonate equivalent. Palisade soils have a coarseloamy particle-size control section.
DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Welldrained; slow to medium runoff; moderately low saturated hydraulic conductivity.
USE AND VEGETATION: Used for irrigated crops and livestock grazing. Crops are
mainly alfalfa, small grains, corn, and pasture. Vegetation in the non-cultivated areas
is big sagebrush, rabbitbrush, shadscale, snakeweed, and some greasewood. These
soils are correlated to semidesert ecological sites in Utah.
DISTRIBUTION AND EXTENT: West-central Utah and parts of Nevada. MLRA
28A, and 29. This series is moderately extensive.
MLRA SOIL SURVEY REGIONAL OFFICE (MO) RESPONSIBLE: Phoenix,
Arizona
SERIES ESTABLISHED: Delta Area, Utah, 1919.
REMARKS: Diagnostic horizons and features recognized in this pedon are:
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Ochric epipedon - The zone from the soil surface to 18 cm (A1 and part of the A2
horizons).
Particle-size control section - The zone from 25 to 100 cm (C1 and part of A2 and C2
horizons).
National Cooperative Soil Survey
U.S.A.
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Appendix C
Photographs

Figure C-1. Photo point 01, view facing north. Depressional area adjacent to
train tracks. No ordinary high-water mark (OHWM).

Figure C-2. Photo point 02, view facing northeast. Large ditch lacking
OHWM.

C-1

Figure C-3. Photo point 03, view facing southeast. Depressional area. May
have had historic flows. No OHWM.

Figure C-4. Photo point 04, view facing northeast. No OHWM or drainage.
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Figure C-5. Photo point 05, view facing east. No OHWM or drainage.

Figure C-6. Photo point 06, view facing east. No OHWM. No break in
vegetation.
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Figure C-7. Photo point 07, view facing southeast. No OHWM or drainage.

Figure C-8. Photo point 08, view facing south. No OHWM. Two-track road.
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Figure C-9. Photo point 09, view facing south. No OHWM. May be historic
drainage.

Figure C-10. Photo point 10, view facing east. No OHWM. May be historic
drainage.
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Figure C-11. Photo point 11, view facing northeast. No OHWM. Filled with
upland, perennial, and invasive vegetation.

Figure C-12. Photo point 12, view facing west. May be historic pond. No
OHWM.
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Figure C-13. Photo point 13, view facing east. No OHWM. No break in
vegetation. May be historic drainage.

Figure C-14. Photo point 14, view facing north. Discontinuous channelized
feature with no OHWM. Vegetation dominated by greasewood and bur
buttercup.
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Figure C-15. Photo point 15, view facing east. No OHWM. Large dry ditch. No
break in vegetation.

Figure C-16. Photo point 16, view facing south. Historic Beaver River. No
OHWM. No break in vegetation or evidence of flow.
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Figure C-17. Photo point 17, view facing south. No OHWM or drainage.

Figure C-18. Photo point 18, view facing southwest. No OHWM or drainage.
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Figure C-19. Photo point 19, view facing east. No OHWM or drainage. Culvert
under road.

Figure C-20. Photo point 20, view facing east. No OHWM or drainage. Culvert
under road.
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Figure C-22. Photo point 21, view facing east. No OHWM or drainage.

Figure C-22. Photo point 22, view facing west. No OHWM or drainage.
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Figure C-23. Photo point 23, view facing north. No OHWM or drainage.

Figure C-24. Photo point 24, view facing east. No OHWM or drainage.
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Figure C-25. Photo point 25, view facing east. No OHWM or drainage.

Figure C-26. Photo point 26, view facing south. No OHWM or drainage.
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Figure C-27. Photo point 27, view facing northwest. No OHWM or drainage.

Figure C-28. Photo point 28, view facing southeast. No OHWM or drainage.

C-14

Figure C-29. Photo point 29, view facing southeast. No OHWM or drainage.

Figure C-30. Photo point 30, view facing east. No OHWM or drainage.
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Figure C-31. Photo point 31, view facing southwest. No OHWM or drainage.

Figure C-32. Photo point 32, view facing south. No OHWM or drainage.
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Figure C-33. Photo point 33, view facing south. Shallow dry drainage. No
OHWM. May be historic river channel.

Figure C-34. Photo point 34, view facing west. Larger depressional area.
Dominated by Bromus tectorum and Sarcobatus vermiculatus. May be
historic channel. Heavily used cow path. No OHWM.
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Figure C-35. Photo point 35, view facing south. Historic river channel
dominated with Bromus tectorum and other upland invasive plant species.
No OHWM. Heavily trafficked cow path.
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