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1.0

APPENDIX D-7 SOIL, ASSESSMENT

INTRODUCTION

This section describes the soils within the proposed Power Resources Gas Hills Project,
which is located approximately 50 miles southeast of Riverton, Wyoming. The 1996 and
1997 fieldwork and report was completed by BKS Environmental Associates, Inc. of Gillette,
Wyoming; the 1996 and 1997 laboratory analyses were completed by Energy Labs in Casper,
Wyoming; and the acreage determinations were completed by BRS, Inc. for the December
1996 submittal, with minor revisions by BKS for the 1997 report.

This area has been previously surveyed on a large scale by the U.S. Department of
Agriculture (USDA), Natural Resource Conservation Service (NRCS), formerly the SCS.
The major objective of the 1996-97 assessments was to define the existing topsoil resource
within the proposed permit area by:

1. Verifying the existing NRCS Order 3 mapping and making changes where

appropriate;

2) Identifying suitable stripping depths for each map unit within the proposed permit
area; and,

3) Providing chemical data to ensure that the outlined suitable stripping depths are
appropriate.

The mapping of the soil units and ISL mine units (potential disturbed lands), within the
proposed permit area, are shown on Plates D7-1E and D7-1W (East and West). The base
mapping used for the presentation of data is an approximate 1"=500' rectified aerial photo
taken on August 24, 1996. Field mapping of soil units was completed on this base map.
Total and potential disturbed acreages were measured on Plates D7-1E and D-1W and
compared to total permit acreage determined from topographic mapping at the same scale.
Distortion of the rectified photo due to the relief in the area created an approximate 3% error
in the photo base and the acreages reported in Table 1 were adjusted accordingly.
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2.0

2.1

2.2

METHODS
Review of Existing Literature

The soils in this portion of Fremont County and Natrona County were studied and mapped
to an Order 3 scale by the USDA, NRCS, in Riverton and Casper, respectively. The recently
published Eastern Fremont County survey was reviewed for the 1996 and 1997 fieldwork,
and forms the basis for the mapping throughout appropriate portions of the proposed permit
area. Natrona County mapping is generally in a loose-leaf format; appropriate sections of
the extreme eastern portion of the permit area were covered by this mapping. NRCS
mapping unit descriptions and series descriptions were reviewed for concurrence with
designated units within the proposed permit area.

Of the NRCS typical profile locations within the Eastern Fremont County mapping, two are
near the project area, i.e., Cragosen and Milren. The Cragosen typical profile location is in
Section 16 T33 N R89W near Umetco.

The NRCS map unit descriptions and the NRCS soils series descriptions, are included as
Addenda D7-4 and D7-5, respectively.

Soil Survey

Development of the proposed permit area soil map followed techniques and procedures of
the National Cooperative Soil Survey. Guideline No. 1 (November 1984) of the Wyoming
Department of Environmental Quality, Land Quality Division was followed wherever
applicable during the fieldwork.

An initial reconnaissance of the proposed permit area in 1996 was used to familiarize field
personnel with the soils in the general area and the existing Order 3 mapping. Soil profiles
were examined on a widely scattered basis according to physiographic forms to determine
which soils were likely to occur on specific landscape positions.

Following the general reconnaissance survey, approximate boundaries between the existing
Order 3 map units were verified in 1996 and during additional sampling in 1997. Refer to
the attached soil maps, Plates D7-1E and D7-1W. Actual soil boundaries were delineated
in the field by exposing soil profiles to determine the nature and extent of soil series present
on the proposed permit area. Soil map unit boundaries were delineated and/or verified in the
field on a 1"=500' photographic map. Refer to Plates D7-1E and D7-1W for 1996/1997
verification points, as well as 1996/1997 soil sampling locations (for analysis). Refer to
Addendum 2 for the field notes associated with these point and sample locations.
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2.3.

24.

Field Sampli

No formal field sheets were compiled in 1996 for existing series verification points. The
locations were recorded on the attached Plates D7-1E and D7-1W. Field sheets were
compiled for those areas where samples were collected for analysis in 1996 and 1997. Soils
were visually assessed by viewing backhoe pits in 1996 where the material was excavated
to the paralithic contact or a visually estimated cutoff limit. Samples were gathered from an
exposed wall after photographs were taken of the profile. In 1997, a truck-mounted Giddings
or hand auger was used to view profiles. The physical, and when possible, the chemical
natures of each horizon within the profile were noted in the field. No permanent markings
of series verification or sampling points were placed.

Laboratory Analysis

Laboratory analysis was conducted on samples collected within the various map units that
comprise the major portion of the disturbed area. In selected locations, full profiles were
sampled, e.g., Site S. In 1996, samples were collected below the visually estimated cutoff
limits for suitable topsoil. Visual characteristics denoting the probable bottom of suitable
material included: paralithic contact; excess lime content; and questionable salts. Analyses
generally followed WDEQ Guideline 1 Topsoil Suitability, Table I-2. Lime estimate analysis
was also included in 1996 based on field results. In 1997, some surface samples were also
included in similar analysis to verify suitability. Also, additional samples were collected in
1997 for reduced parameter analysis that included lime and neutralization potential, as well
as texture including very fine sand percentages.
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3.1

3.2.

RESULTS AND DISCUSSION
Soil Survey - General

The soils that occur within the Permit Area are typical of the semiarid areas of the western
United States. The greatest proportion of the upland soils are residual (i.e., developed in
place) and are formed from weathered sedimentary bedrock. Most developed soils reflect
the character of the bedrock. The areas of sandy and medium-textured friable soils are
underlain by sandstone and loamstone, while the heavy clay soils are underlain by shale.
These soils vary widely in both depth and the suitability of the material for topsoil, which
depends primarily on the parent material from which the soils have formed.

The ephemeral stream channels of the permit area are characterized by alluvial soils. These
soils are developed from a variety of material washed from the uplands and then redeposited
along the stream courses. The soils formed in alluvium reflect the character of the
weathered, transported material.

The soils are generally shallow near the Beaver Rim and deep within the wide valleys, which
is characteristic of the northern portion of the proposed permit area. Generally, the depth of
suitable material can be estimated from the landscape position, e.g., ridge vs. alluvial
drainage. However, sometimes extensive suitable topsoil appears on an atypical landscape
position, i.e., the south facing slope of the ridge within the southern half of Section 21. A
more highly dissected landscape was evident in the southwestern portion of the permit area.
The percent of finer material, clay or silt, was generally greater within this portion of the
proposed permit area, as is the potential for runoff and subsequent erosion.

in i i

The map unit "M" was added to Plates D7-1E and D7-1W as an Unnamed Torrifluvent. It
is located in surface areas that have been impounded and/or wet areas that were designated
possible wetland vegetation types. Oftentimes, the impoundments were created from past
road construction activity, where the culverts are nonexisting or dysfunctional. In these
areas, the soil profile has been modified and the quality of the topsoil depends upon the
amount of salinization. Due to the nature of these areas, disturbance from construction
activity is unlikely. This map unit was sampled in 1997 as sample locations 130 and 131.
Topsoil quality varies in these soils, as shown by the laboratory analyses, summarized on
Table 2b.

The 1996 or 1997 mapping resulted in no additional mapping units within the Permit Area,
however, the boundaries did change within and between mapping units. Numerous pedons
were exposed during the mapping verification of the entire Permit Area. The 1996 and 1997
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verification series locations and the sample locations, are noted on the attached soil survey
map. The map unit acreages, which are based on the 1996-97 fieldwork, are provided in
Table 1. The estimates of the potential disturbed acreage are also included in that table.

f Soil Suitabili Plant Growth ium

Within the Permit Area, the suitability of soil as a plant growth medium is generally limited
by physical factors. These include; sandy or high clay textures, and chemical factors such
as high electrical conductivity (EC), sodium adsorption ratio (SAR), or pH. The marginal
material is likely found in steep, shale sloped areas near the Beaver Rim, in its immediate
outwash area or in lowland flats where salt accumulation may be a problem. Higher
percentages of fine sands in designated areas would make them more susceptible to erosion
or surface pavement production.

The most common visual characteristic that limits potential use as a plant growth medium
appears to be lime content. Often there were strong to violent reactions with diluted
hydrochloric acid noted in the field, especially at depths greater than approximately 18
inches. The shallower soils are often limited by the amount of cobble at or near the surface,
high lime, and high clay or silt percentages. The deeper soils found within or near either
current or prehistoric drainages contain large amounts of alluvial sand or cobble.

Three sample locations displayed particularly poor characteristics for a plant growth medium.
Sample Point T contained high amounts of sodium (reflected in the high SAR's) and a large
amount of fine material. Birdsfoot sagebrush was common at the surface near this sample
location, which indicates a general high presence of salts in the profile. Sample Point 130
indicated relatively high saturation percentages, lime content, and neutralization potential.
Sample Point 119 indicated high lime and a relatively high percentage of very fine sands.
The overall series limitations are presented in Table 4.

Within Mine Unit No.3, the percentage of Rock Outcrop outlined in Table 5 is approximately
40%. Not every soil series within the Permit Area was sampled for suitability, depending
on the extent of proposed disturbance and its extent within the entire area. The samples were
concentrated within those series that were anticipated to be disturbed to the greatest degree.

Table 2 is a summary table denoting the laboratory analysis. The taxonomic classification
of each of the sampled series is provided in Table 3. The actual laboratory sheets from
Energy Laboratories in Casper are attached as Addendum D7-3.
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3.4.

Topsoil .

During the delineation drilling, the wellfield installation, and the monitor ring installation,
the topsoil will be segregated and replaced contemporaneously. Following the delineation
drilling phase, wellfield designs will be prepared which define the extraction or economic
limits of the ore body. The wellfield design will include injection, recovery, monitor well
locations and surface facilities (e.g. header houses, pipelines and power lines). The topsoil
resource management during the wellfield installation and operation is further discussed in
Section 3.1.9 of the Operations Plan. :

Since ISL mining does not require the removal of topsoil and overburden for mining,
calculation of topsoil volumes is not appropriate for all disturbed areas. Estimates of
salvageable topsoil volumes required for the development of Mine Unit No.1, including
facilities and roads is presented on Table OP 6-1 of the Operations Plan.

The topsoil removal will be directed by qualified personnel utilizing soils mapping and other
data provided herein. The estimated suitability ranges for the dominant soil series within the
Permit Area are found in Table 4. The percent of each series within the corresponding
mapping units is found in Table 5.
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TABLE 1
ACREAGES OF SOIL MAPPING UNITS

—/
Proposed Proposed
Soil Mapping Unit Permit Area Disturbed Area
ACRES ACRES %
116 Blackhall-Rock Outcrop Complex, Steep 2427 371 343
131 Coalmont-Milren-Cragosen Complex, Rolling 1605 129 11.9
136 Cragosen-Carmody-Blazon Complex, Hilly 245 57 5.2
137 Brownsto-Lupinto Complex, 6-40%* 492 93 8.6
142 Diamondyville-Forelle Association, Rolling 266 0
148 Forelle-Poposhia Association, 2-12% 73 47 43
157 Havre-Absher-Forelle Loams, 0-6% 0! 0
158 Havre-Forelle-Glendive Complex, 0-3% 1168 240 23.8
174 Milren-Bosler-Rock River Sandy Loams, 1-12% 808 0
186 Poposhia-Blazon-Carmody Complex, Hilly 216 0
208 Sinkson-Almy-Thermopolis Association, Rolling o' 0
229(D) Disturbed Area 318 41 3.8
229(R) Reclaimed Area 837 94 8.7
256 Rock Outcrop-Ustic Torriorthents, shallow- o' 0
\_/ Rubble Land Complex, 30-100%*
M Unnamed Torrifluvent 28 10 1.0
R  Water Surface (Reservoir) 17 0
TOTAL 8500 1081

*Natrona County Mapping Unit

1 - Not included within Permit Area
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TABLE 2a
1996 ANALYZED SOIL INFORMATION AT SAMPLE LOCATIONS
FOR THE PRI GAS HILLS PROJECT.

Site Depth SAR Coarse EC pH  Sat. Texture B Se

(in.) Frag.% %
C 54-66 1.9 226 054 85 32 SCL 0.01
E 3648 62 113 06 88 285 SCL 0.04
I 24-36 58 334 075 87 372 L 0.01
K 36-44 54 345 217 84 472 CL 0.02
L 16-24 1.83 4.62 1.339 838 468 SCL 0.005
N 0-8 222 675 .649 8.63 402 SCL 0.042
0 0-18 033 313 .732 854 495 CL 0.019
8-18 043 267 .563 853 429 L 0.028
18-30 121 1.71 457 850 394 L 0.017
R 0-6 014 246 .625 843 405 SCL 0.011
S 0-18 1.67 437 569 850 560 CL 0.013
18-27 6.72 3.10 .561 886 536 CL 0.015
27-40 10.05 441 242 853 663 CL 0.035
40-52 10.25 2.30 5.312 827 508 CL 0.046
T 0-14 26.55 930 2.837 885 668 C 0.058
14-26 33.93 5.27 10.601838 682 C 0.190
U 0-6 084 145 .83 850 49.1 SCL 0.035
v 0-12 112 272 535 862 571 CL 0.017
1222 381 7.79 463 871 508 CL 0.023
22-34 962 121 .769 853 372 CL 0.016
Y 0-18 957 523 .583 889 532 CL 0.009
BB 0-18 055 411 .521 845 303 SCL 0.010
18-25 2.58 6.17 450 820 343 SCL 0.005
25-37 5.10 837 .595 8.72 323 SCL 0.003
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TABLE 2b
1997 ANALYZED SOIL INFORMATION AT SAMPLE LOCATIONS
FOR THE PRI GAS HILLS PROJECT.

Site Depth SAR Coarse EC pH Sat. Texture B Se Lime
(in.) Frag.% %

110 15-33 032 N/A 0653 7.71 496 SCL 0.02 <0.002 2.86
110 33-51 129 N/A 0.890 7.76 448 SCL 030 <0.002 3.00
119 6-18 028 N/A 0454 7.78 41.0 SCL 040 0.002 226
131 0-12 040 N/A 0.804 787 545 SCL 040 0.033 1.72
131  12-24 051 N/A 0.755 7.88 521 L 040 0015 233
132 0-12 034 N/A 0318 788 546 SCL 040 0.010 0.14
137 36-48 587 N/A 0460 833 384 SCL 050 <0.002 291
130 0-14 3.13 N/A 0848 8.10 719 C 0.60 <0.002 7.19
130 14-28 2.72 N/A 0523 826 624 CL 040 <0.002 5.67

101 0-12 NA NA NA NA NA SL NA NA 0.57
101 1221 NJA N/A NA NA NA SL NA NA 1.76
101 2136 NNA N/A NA NA NA L N/A  N/A 3.14
102 03 NA NA NA NA NA SCL NA NA 0.48
102 3-13 N/A NA NA NA NA SCL NA NA 0.38
103 03 NA NA NA NA NA CL NA NA 0.48
103 37 NA NA NA NA NA CL NA NA 0.53
103 7-18 N/A N/A NA NA NA SCL NA NA 0.48
104 03 NA NA NA NA NA CL NA NA 0.53
104 3-15 NA NA NA NA NA C N/A  N/A 0.53
104 1524 NJA N/A NA NA NA CL NA NA 0.86
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LEGEND FOR TABLE 2a and 2b

Soil Mapoing Uni

136 Cragosen-Carmody-Blazon Complex, Hilly
186 Poposhia-Blazon-Carmody Complex, Hilly
158 Havre-Forelle-Glendive Complex, 0-3%
158 Havre-Forelle-Glendive Complex, 0-3%
116 Blackhall-Rock Outcrop Complex, Steep

Sampled Soil Seri

Rock River (inclusion)
Cushool (inclusion)
Forelle

Forelle
Coalmont (inclusion)

131 Coalmont-Milren-Cragosen Complex, Rolling Cragosen
131 Coalmont-Milren-Cragosen Complex, Rolling Carmody (inclusion)

116 Blackhall-Rock Outcrop Complex, Steep
158 Havre-Forelle-Glendive Complex, 0-3%
186 Poposhia-Blazon-Carmody Complex, Hilly
186 Poposhia-Blazon-Carmody Complex, Hilly
158 Havre-Forelle-Glendive Complex, 0-3%
116 Blackhall-Rock Outcrop Complex, Steep
136 Cragosen-Carmody-Blazon Complex, Hilly

158 Havre-Forelle-Glendive Complex, 0-3%

158 Havre-Forelle-Glendive Complex, 0-3%

158 Havre-Forelle-Glendive Complex, 0-3%

137 Brownsto-Lupinto, 6-40%

158 Havre-Forelle-Glendive Complex, 0-3%

131 Coalmont-Milren-Cragosen Complex, Rolling
"Mll

116 Blackhall-Rock Outcrop Complex, Steep

116 Blackhall-Rock Outcrop Complex, Steep

Cragosen (inclusion)

Poposhia (inclusion)

Poposhia Sodic Phase (inclusion)
Blazon

Havre

Diamondville (inclusion)
Carmody

Havre

Glendive

Blazon

Coalmont

Forelle

Cragosen

Unnamed Torrifluvent
Unnamed Torrifluvent
Blazon

Havre
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TABLE 3

TAXONOMIC CLASSIFICATION OF THE PREDOMINANT SOIL SERIES

WITHIN THE PERMIT AREA

Series Name Taxonomic Classification

Blackhall Loamy, mixed (calcareous), frigid, shallow Ustic Torriorthent
Blazon Loamy, mixed (calcareous), frigid, shallow Ustic Torriorthent
Carmody Coarse-loamy, mixed (calcareous), frigid, Ustic Torriorthent
Coalmont Fine, montmorillonitic Borollic Paleargid

Cragosen Loamy-skeletal, mixed (calcareous), frigid, shallow Ustic Torriorthent
Diamondville Fine-loamy, mixed Borollic Haplargid

Forelle Fine-loamy, mixed Borollic Haplargid

Glendive Coarse-loamy, mixed (calcareous), frigid Ustic Torrifluvent
Havre Fine-loamy, mixed (calcareous), frigid Ustic Torrifluvent
Milren Fine, montmorillonitic Borollic Paleargid

Poposhia Fine-loamy, mixed (calcareous), frigid Ustic Torriorthent
Rock River Fine-loamy, mixed Borollic Haplargid
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TABLE 4
ESTIMATED SUITABILITY RANGES FOR THE DOMINANT SOIL SERIES

WITHIN THE PERMIT AREA

Soil Series Depth of Suitable Material Limiting Factors

(inches)

Range Median
Blazon 6-12 9 strong alkalinity, high pH
Carmody 18-24 21 strong alkalinity, high pH
Cragosen 0-6 3 cobbles/gravels near surface
Coalmont 12-18 15 alkalinity, high pH
Diamondville 12-18 15 alkalinity, high pH
Forelle 36-48 42 alkalinity, high pH
Glendive* 24-30 27 alluviated material
Havre 24-36 30 alkalinity, high pH
Milren* 24-36 30 alkalinity, high pH
Poposhia 18-24 21 sodium hazard
Poposhia Sodic Phase 0-6 3 sodium hazard
Rock River 42-60 51 alkalinity, high pH
Blackhall* 0-6 3 alkalinity, high pH
Brownsto** 9 alkalinity, high pH, cobbles/gravel
Lupinto** 9 alkalinity, high pH, gravel
Inclusions 20

*Not included in laboratory analysis
** Maximum suitable depth from NRCS description

NOTES: 1. For minor inclusions an average suitable depth of 12 inches was assumed.
2. For map unit M, Unnamed Torrifluvent, a suitable depth of 24 inches was assumed.
3. For reclaimed lands, 229(R), an average suitable depth of 8 inches was assumed.
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TABLE §
PERCENT OF SOIL SERIES WITHIN EACH SOIL MAPPING UNIT

Soil Mapping Unit/Soil Series Percent of Series Suitable Depth
(Feet)
116 Blackhall-Rock Outcrop Complex, Steep 0.3*
Blackhall loam, 25-45% 60
Rock Outcrop 25
Inclusions 15
131 Coalmont-Milren-Cragosen Complex, Rolling 1.3
Coalmont loam, 2-20% 45
Milren loam, 1-8% 20
Cragosen gravelly loam, 5-30% 15
Inclusions 20
136 Cragosen-Carmody-Blazon Complex, Hilly 0.7
Cragosen gravelly loam, 6-40% 50
Carmody gravelly sandy loam, 6-40% 20
Blazon sandy clay loam, 6-40% 15
Inclusions 15
137 Brownsto-Lupinto Complex, 6-40%%* 0.8
Brownsto cobbly loam, 15-40% 60
Lupinto gravelly loam, 6-20% 25
Inclusions 15
142 Diamondville-Forelle Association, Rolling Not Disturbed
Diamondyville loam, 2-15% 50
Forelle loam, 2-15% 30
Inclusions 20
148 Forelle-Poposhia Association, 2-12% 24
Forelle loam, 2-8% 45
Poposhia loam, 2-12% 40
Inclusions 15
157 Havre-Absher-Forelle Loams, 0-6% Not Disturbed
Havre loam, 0-3% 40
Absher loam, 1-6% 20
Forelle loam, 1-6% 20
Inclusions 20
158 Havre-Forelle-Glendive Complex, 0-3% 24
Havre loam, 0-3% 45
Forelle loam, 1-3% 20
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Glendive sandy loam, 0-3%
Inclusions

TABLE 5

15
20

PERCENT OF SOIL SERIES WITHIN EACH SOIL MAPPING UNIT (CONT.)

Soil Mapping Unit/Soil Series Percent of Series Suitable Depth
(Feet)
174 Milren-Bosler-Rock River Sandy Loams,1-12% Not Disturbed
Milren sandy loam, 1-8% 45
Bosler sandy loam, 1-8% 20
Rock River sandy loam, 1-12% 15
Inclusions 20
186 Poposhia-Blazon-Carmody Complex, Hilly Not Disturbed
Poposhia loam, 3-20% 35
Blazon clay loam, 6-40% 30
Carmody fine sandy loam, 3-25% 15
Inclusions 20
208 Sinkson-Almy-Thermopolis Association, Rolling Not Disturbed
Sinkson loam, 2-15% 45
Almy loam, 2-10% 20
Thermopolis loam, 10-30% 20
Inclusions 15
229 Disturbed Area 0
229(R) Reclaimed Area 0.7
256 Rock Outcrop-Ustic Torriorthents- Not Disturbed
Rubble Land Complex, 30-100%*
Rock Outcrop, 30-100% 40
Ustic Torriorthents, shallow, 30-100% 25
Rubble Land 15
Inclusions 20
M  Unnamed Torrifluvent 2.0

*Natrona County Mapping Unit
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ADDENDUM D7-1
CORRESPONDENCE
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JIM GERINGER

GOVERNOR
Department of Environmental Quality
250 Lincoln Street @ Lander, Wyoming 82520-2848 ® Fax (307) 332-7726
ABANDONED MINES AIR QUALITY LAND QUALITY SOLID & HAZARDOUS WASTE WATER QUALITY
{307) 332-5085 {307) 332-6755 {307) 332-3047 {307) 332-6924 - {307) 332-3144

—/

June 26, 1997

Ms. Brenda Schladweiler

BKS Environmental Assoc., Inc.
P.O. Box 6021

Laramice, WY 82070-6021

RE: Topsoil Baseline, PRI Gas Hills ISL Project. TFN 3 §/93.

Dear Brenda,

I reviewed your June 9, 1997 letter concerning soils baseline information nccessary at the PRI
Gas Hill ISL project. 1 regret to say I am somewhat confused about the content of that letter.
The following comments reflect what | expressed to you in reviews and over the phone:

1. I feel my October 28, 1997 letter to you (attached) and the Soils Completeness comments
adequately outline what is necessary for a functional soils baseline study.

2. The major function of requiring the additional “affected area” soils data was to enable
PRI to formulate the most accurate affected area topsoil balance as possible. This
information is critical in the formulation of a functional reclamation plan. This concept
should be the driving force behind your baseline soils data collection program.

3. Remapping of the soils is not necessary as long as your field efforts show that it wasn’t
grossly mis-mapped originally. 1 do not want you to delincate out each soils series
contained within an association mapping unit. However, your field data collection can be

" used to fine-tune the NRCS" soils serics percentages for that association or complex
within the affected arca. Again, the finc-tuning work you do is dirccted toward the most
accurate topsoil stripping balance as possiblc for that mapping unit.

4. I believe you have some confusion over what you term the “10 acre limit.” Soils, unlike
vegetation communitics, do not have a 10-acre break off where data are not necessary. 1
continue to believe a minimum of three soil depth determinations would be necessary to
formulate an accurate topsoil salvage depth for a small (10 acres was my example),
uniform soil depth map unit. If a small map unit (Map Unit “M™ for example)



\\/'

PRI Gas Hills ISL, TFN 3 5/93
Page 2

encompasses only 5 acres of aflected land but exhibits a high degree of soil depth
variabilily, some additional depth detecrminations or possiblec mapping boundary
adjustments may be in order to arrive at an accurate estimate of the soil resource
available. Also, if you take three soil depth measurements on a large mapping unit and
those data are fairly uniform and correspond to the NRCS descriptions for soil depths,
those three data points can be uscd o accurately formulate a soil balance for that map
unit. Again, as stated in the vegetation comments, the ficld data will direct you to an
acceptable sample size.

Hopelully, these comments will assist you in your bascline data collection. As you have
probably heard, | will be transferring to the Water Quality Division in the immediate future. I
you have any questions concerning this letter, please contact Mark at (307) 332-3047.

IS:js
attachment
Sincerely, P
Joe G0 !
(‘L( Frve \
Jeee
' Jack Smith,.
Sr. Environmental Specialist
Xc: Rick Chancellor
Paul Hildenbrand - PRI, 800 Werner Court. Suite 230, Casper, WY 82601
Mark Moxley
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ASSOCIATES, INC.

P.O. Box 3467 P.0. Box 6021 (’
Glllette, WY 82717-3467 Laramle, WY 82070-6021 @0
(307) 682-3810 (307) 721-5179 //
Fax (307) 682-0126 Fax (307) 721-5179

June 9, 1997

Mr. Jack Smith
WDLEQ-LQD

250 Lincoln
Lander, WY 82520

Dear Jack:

Per our phone conversation today regarding the WDEQ Initial Completeness Review (dated
February 21, 1997) for the PRI Gas Hills ISL Application, the purpose of this letter is to finalize
proposed additional soil sampling needs for 1997 based on your discussion with BRS/PRI
personnel. According to Table 1 in the December 1996 permit submittal, the majority of listed
map units exceed 10 acres which is the acreage limit for requiring a minimum of three
samples/map unit which is what you had requested. The legend for Table 2 in the permit
submittal describes the soil series samipled for laboratory analysis; eight of thirteen were series
inclusions within the larger map units, a problem that is ofien associated with such large scale
Order 3 mapping. For your general information and review, attached is a table that summarizes
the information from both of these from the permit application.

The major question pertaining to additional sampling needs regards the clarification of the 10 acre
limit discussed with BRS/PRI. Based on our phone conversation today, the 10 acre limit refers to
the map unit itself not the individual soil series within the map unit. In order to quantify the
topsoil resource within the proposed disturbed area, two primary concerns must be addressed.

1) What is the percentage of the major soil series within the map unit, i.e., do the individual
percentages reflect original NRCS estimates for Eastern Fremont County?

2) What is the variability of the major series within the map unit in regards to the typical
profile location for that series described by the NRCS for Eastern Fremont County?
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As you stated, your intention is not to have PRI remap their existing D7 map or rename series
found within the disturbed area, if they should vary from the original NRCS series descriptions.
Field observations to address the two issues above will be suflicient. Sampling for additional
analysis should only be done if designated stripping depths in the permit vary substantially from
that described in the original NRCS survey. Existing soils information gathered in the fall 1996
from the "permit area” and "outside the permit area” (known at that time) will be used to reinforce
depth findings for the soil mapping within the proposed disturbed area.

Jack, I would appreciate any comunents you may have as soon as possible since we are
formulating summer fieldwork plans. Thank you for your inpul. I’ you have any questions,
please fcel free to contact me in Gillette at (307)682-3810.

Sincerely,

Bty DAt ccnle O

Brenda K. Schladweiler
BKS ENVIRONMENTAL ASSOCIATES, INC.

cc. Paul Hildebrand, PRI
Doug Beahm, BRS
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Department of Environmental Quality

250 Lincoin Street @ Lander, Wyoming 82520-2848 @® Fax (307) 332-7726

ABANDONED MINES AIR QUALITY LAND QUALITY SOLID & HAZARDOUS WASTE WATER QUALITY
{307} 332-5085 (307) 332-6755 (307) 332-3047 (307) 332-6924 1307) 332-3144

October 28, 1996

Ms. Brenda Schladweiler

BKS Environmental Associates, Inc.
P.O. Box 6021

Laramie, WY 82070-6021

RE: Soils Work Plan, Power Resources Gas Hills Project.
Dear Brenda,

This letter is in response td your September 16, 1996 letter outlining a "Soils Work Plan" for

the PRI project. The items listed below correspond to your proposed baseline soils data
collection methods.

W Item 1. Remapping the soils onto a 1" =500" photographic base with delineations of the permit
boundary and all proposed affected lands is acceptable.

Item 2. Field verification to adjust and refine the soil delineation boundaries and to formulate
a topsoil balance is necessary. I agree that the exact number will vary and PRI should
concentrate on those areas to be affected. Soil stripping depth data need to be collected on each
of the series and/or associations. The exact number will depend upon how accurately the soil

mapper can delineate series boundaries from aerial photographs and the accuracy of existing
RCS data.

A proposal for a uniform, partial soil stripping program within the monitoring ring remains open
pending LQD review of the specifics of such a plan. Native soils within this monitoring ring
will still need field verification for proper baseline series/association delineation and to refine
unit boundaries. Additionally, field verification of soil depths from within the monitoring ring
is necessary in the formulation of the specific, uniform stripping plan. For example, verification
of soil depths will determine if a 6 inch, 10 inch, or 4 inch uniform stripping depth proposal is
most appropriate.

Item 3. Lands proposed as "no strip” by the operator due to unsuitable physical or chemical
characteristics will require some specific physical and/or chemical analysis data to demonstrate
their unsuitability. For example, if PRI reports that 10 acres of bottomland soils will not be
salvaged for reclamation due to unsuitable levels of sodium, the application will have to provide
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specific EC and SAR data collected on-site to demonstrate such unsuitability.

Item 4.  Existing RCS soil survey data can be used to describe the general physical and
chemical nature of specific soil series/associations found within the permit and proposed affected
area. [ do suggest that caution be taken here. In most cases, RCS series descriptions are for
the "type location" with outlier units of the same series having formed under slightly different

physical conditions. Field verification is necessary to correlate the existing soils to their "type”
description.

Hopefully my views will aid you in formulating the baseline soils section for the PRI project.

If you have any questions or comments concerning the items in this letter, please give me a call
at (307) 332-3047.

Sincerely,

P sl

Jack Smith
Sr. Environmental Specialist

JS:js

Xc: Mark Moxley
Rick Chancellor



ADDENDUM D7-2
FIELD NOTES/SOIL SAMPLE POINT
PHOTOGRAPHS



oint C, Rock River Series (inclusion) within Map Unit 136
Cragosen-Carmody-Blazon Complex, Hilly. :

Left Hand Photo. Sample P

Right Hand Photo. Sample Point E, Cushool Series (inclusion) within Map Unit 186 Poposhia-

Blazon-Carmody Complex, Hilly.



Left Hand Photo. Sample Point I, Forelle Series within Map Unit 158 Havre-Forelle-Glendive
Complex, 0-3%.

Right Hand Photo. Sample Point K, Forelle Series within Map Unit 158 Havre-Forelle-Glendive
Complex, 0-3%.



.

Left Hand Photo. Sample Point L, Coalmont Series (inclusion) within Map Unit 116 Blackhall-
Rock Outcrop Complex, Steep.

Right Hand Photo. Sample Point N, Cragosen Series within Map Unit 131 Coalmont-Milren-
Cragosen Complex, Rolling.



Top Photo. Sample Point O, Carmody Series (inclusion) within Map Unit 131 Coalmont-Milren-
Cragosen Complex, Rolling. :

Bottom Photo. Sample Point R, Cragosen Series (inclusion) within Map Unit 116 Blackhall-
Rock Outcrop Complex, Steep.



— .

_ Bottom Photo. Sample Point T, Poposhia Sodic Phase (inclusion) within Map Unit 186
‘\/ Poposhia-Blazon-Carmody Complex, Hilly.
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158 Havre-Forelle-Glendive Complex,

Havre within Map Unit

Bottom Photo. Sample Point V,

0-3%.
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Top Photo. Sample Point Y, Diamondville Series (inclusion) within Map Unit 116 Blackhall-

Rock Outcrop Complex, Steep.

SRR

Bottom Photo. Sample Point BB, Carmody Series within Map Unit 136 Cragosen-Carmody-

N/ Blazon Complex, Hilly.
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LABORATORIES

¢

ENERGY LABORATORIES, INC.

P.O. BOX 3258 « CASPER, WY 82602 ¢+ 2393 SALT CREEK HIGHWAY

PHONE (307) 235-0515 * FAX (307) 234-1639

C

CASPER, WY 82601

SOIL ANALYSIS REPORT
Client: Power Resources, Inc, (BKS, Enviroamental)
Report Date:  September 29, 1997
Elec Limeas | Neut. Pot., As Boron. Se, Very Fine
Sample pH, Cond Sat., Ca, Mg, Na, CaCO3. | tons CaCO3/ | ABDTPA {CaCl2 est..| ABDTPA ext., | Sand, Sin, Clay, Texture Sand
Lab 1.D. # I.D. S.U. | mmbo/em % meq/) meq/] meq/l SAR % 1000 tons | ext.. gy pe/g % % % %
97- 53171 110_15.33° 7.71 0.653 19.6 .80 1.12 0.60 0.32 2.86 8.6 0.057 3.02 < 0.002 18.0 24.3 2 SCL 15.0
97- 83172 | 110 33-81° 7.76 0.890 4.8 .05 1.19 2,35 1.29 3.00 30.0 0.068 .30 < 0.002 36.0 2718 6.2 SCL <1.00
97- $3173 119 6-18° 7.78 0.454 $1.0 332 1.07 0.41 0.2 2.6 226 0.139 3.0 0.002 60.0 6.80 33.2 SCL 255
97- 83173 | 131 0-12° 1.87 0.803 54.5 .30 0.9 0.81 0.0 1.72 17.2 0.357 3,40 0.033 $2.0 24.8 3.2 SCL 17.5
97 £3175 131 _12-24° 7.88 0.755 52.1 6.15 0.15 0.96 0.51 2.33 233 0.165 )50 0.015 47.0 29.8 22 L 12.6
97- $3176 | 132 0-12° 7,88 0.318 54.6 2.57 0.43 0.42 0.34 0.13 1.4 0.043 ).20 0.010 9.0 24.8 26.2 SCL 18.1
97- 83177 137 36-18° 8.33 0.460 38.4 0.83 0.27 1.35 5.87 2.91 2.1 0.040 ).50 < 0.002 $3.0 21.8 20.2 SCL 10.6
97- £3178 130 0-14" 3.10 0.848 71.9 141 0.52 4.91 3.13 7.19 1.9 0.100 .50 < 0.002 39.0 17.8 232 [4 36.2
97. £3179__| 130 :+28° 3.26 0.823 62.3 2.30 0.39 3.16 2.72 5.67 6.7 0.098 3.40 < 0.002 6.0 27.8 36.2 CL 18.06
ality Assurance:
Control Soil Analvsis | 197} 3.30 | 66.4 | 18.55 | 11.83 | 13.0 { 3.34 | 1.38 | 1381 0131 ] .50 | 0.144 | 37.0 | 1.8 | 35.2 | cL| 13.7 1
[Target Range [782:839 254353 ] 5407601 140190 [ 8.25.11.3 [ 9.43-136 [ 282362 ] NA |  Na | NA | 6oz | WA ] 340320 | 20.031.0 | 34.0:39.0 ] N/A | N/A |
-~ .

Report Appraved by:

,
dme £:\7eports <lients. 97\bks, €vesoilS3171. xis
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ENERGY LABORATORIES, INC.
SHIPPING: 2393 SALT CREEK HIGHWAY « CASPER, WY 82601
L AGORATORIES MAILING: P.O.BOX 3258 « CASPER, WY 82602

Biings « Casper <Gilene - Repid Gig E-mail: energy@trib.com » FAX: (307) 234-1639 » PHONE: (307) 235-0515 + TOLL FREE: (888) 235-0515

M

SOIL ANALYSIS REPORT
Client: Power Resources, Inc. (BKS, Environmental)
Report Date:  September 29, 1997
Lime as Neut. Pot., Very Fine
Sample CaCO3, | tons CaCOy/ Sand, Sile, Clay, Texture Sand
Lab I.D. # 1.D. % 1000 tons % % % %
97- 53160 101 0-12 0.57 5.73 71.0 11.8 17.2 SL 9.60
97- 53161 101 12-21 1.76 17.6 56.0 28.8 15.2 SL <1.00
97- 53162 101 21-36 3.14 3.4 46.0 42.8 11.2 I. 1.60
Y7- 53163 102 0-3 0.48 +4.78 50.0 21.8 28.2 SCL. 12.4
97- 53164 102 3-13 (.38 A8 63.0 11.8 25.2 SCI. 8.00
97- 53165 103 0-3 0.18 4.78 41.0 25.8 33.2 Cl. 9.62
97- 53166 103 13-7 (.53 5.28 45.0 16.8 38.2 Cl. 12.2
97- 53167 103 7-18 0.48 4.78 56.0 12.8 3.2 SCL 12.0
97- 53168 104 0-3 0.53 5.25 39.0 23.8 37.2 CL 14.8
97- 53169 104 3-15 0.53 5.25 36.0 21.8 42.2 C 15.6
97- 53170 104 15-24 0.86 8.59 39.0 22.8 38.2 CL 13.4
Quality Assurance:
[Control Soil Analysis | 1.38 | 13.8 | 37.0 | 27.8 | 35.2 | CL| 13.7 |
o [Target Range . | NA T NA T 0420 200300 ] 32.0390 | N/A | N/A |
S
\ ; Report Approved hy: // Reviewed By:‘l«C(a:

dme r:\reportsiclients. 97\bks_envisoil\S3160.xls
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ADDENDUM D7-4
SCS MAP UNIT DESCRIPTIONS FOR
., SOILS MAP UNITS IDENTIFIED ON THE
STUDY AREA AND ADJACENT AREAS



Map Unit Number
116
131
136
137
142
148
157
158
174
186
208
229

256

280

APPENDIX D7-4
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\ J - 11&4=Blackhall=-Rock outcrep complexs steep.3TL This map unit is on
= hillss ridgesy and knobs. ZSlope is 25 to 45 percent. Areas are
irregular in shape and are 10 to 3200 acras in size. The native
vegetation is mainly grasses and shrubs. Elevation is £:300 to 7+500
feet. The annua! precipitation is 10 to 14 inchess the annual air
temperature is 3P to 45 degrees Fy and the frost-free period is 70 tao
110 davs.

This unit is &0 percent Elackhail leams 25 to 45 percent slopesy and
25 percent Rock outcrop. The Elackhall s¢il is on hillss ridgess and
knabs and Rock outcrop is on escarpments. The components of this unit
are so intricately intermingled that it was not practical to map them
separately at the sczle usesd.

Included in this unit are smail areas of Cragoesan gravelly loams S
to 45 percent slopesi Coalmont Iloams § to ZO percent slopes’i and Milren
loamy 1 to 3 percent slopes. Also included is Blackhall sandy loam on

slopes of 45 ta 99 percent. Included areas make up about 15 percent of
the total acreage. The percentage varies from one area to another.

The Blackhal!l soil is very shallow or shallow and well drained. It
formed in residuum and slope alluvium derived dominantly from sandstone.
Typicallys the surface laver is very pale brown loam & inches thick.

The subswil is very pale brown sandy loam % inches thick. Soft

sandstone is at a depth of 11 inches.

\\,/ Fermeability of the EBlackhall saoil i3 moderate. Available water
capacity is low. Effective rooting depth is 10 to 20 inches. Runoff is
rapids and the hazard of erosion by water is severe. The hazard of
erosion by wind is moderate.

Rock outcrop is exposures of soft sandstone and siltstone.

This unit is used mainly for rangeland. It is also used for
wildlife habitat.

*The potential plant community on the Blackhall! seil is mainly 15 to
25 percent bluebunch wheat3rasss S to 15 percent Indian ricegrasss 5 to
15 percent needleandthreads and 5 to 10 percent big sagebrush. As the
range condition deterioratess ZSandbterg bluegrasss threadieaf sedges and
big sagebrush increase. As the range condition further deteriorates:
annual 3grasses and weeds invade. The potential piant community producas
about F0O pounds of air-dry vegetation per acre in normal years.
Froduction varies from 1+.200 paunds in favorable years to TOO pounds in
unfavarable years.

D7-4-1



116 (continued)

The production of vegetation suitable for livestock grazing is
" limited by low precipitationy rooting depth, droughtinesss and short
growing season. Rangeland management practices such as praper grazing
use and deferred gJgrazing are needed to maintain an adequate plant cover
and protect the soil from erosion by wind and water. Additianal
management practices may be needed on ranseland that has deteriorated to
an undesirable condition. These practices include critical area

plantings fencings developing watering facilitiess and wildlife habitat
management. Areas where brush is managed need %o have enough 3round
cover remaining to prevent erosion, Grazing should be delayed until the
soil is firm and the more desirable forage plants have achieved

sufficient growth to withstand grazing pressure. Slope limits access by
livestock and results in overgrazing of the less sloping areas.

$I01The Elackhall soil is in capability subcl!ass VYIiIzs dryland: and Rock
osutcrop is in capability cltass VIIIy drviliand. The Elackhall a0il is in
the Shallow Sandys 10 to 14-inch ppt.s High Plains Swutheast range site.
Rock outcrop has no range site assigned.

D7-4-2



131=Coalmont-Mi tren-Cragosen complexs rolling.$T1 This
map unit is on hillsy fan apronss and terraces. Slopes are
1 to 30 percent. Areas are irregular in shape and are 40 to
300 acres in size. The native vegetation is mainly grasses
and shrubs. Elevation is &+300 to 7:500 feet. The annual
precipitatiaon is 10 to 14 inchess the annual air tamperature
is 39 to 45 degrees Fy and the frost-free periocd is ¥0 to
110 days. '

This unit is 40 percent Coalmont leams Z ta 20 peréent
slopesi Z5 percent Milren loams 1 to S .percent slopesi and
15 percent Cragjosen gravelly loams S to 30 percent slopes.

The Coalmont soil is on ridges and hillslopess the Milren
soil is on fan apronss and the Cragcesen sail is on terracs
escarpments and hillslopes. The camponents of this unit are

so intricately intermingled that it was not practical to map
them separately at the scaie used.

Included in this unit are small areas of Eosler fine
sandy loams 1 to 2 percent slopess and Forelle loamsy 1 to E0
percent slopessy in areas of Milren’ and Cushanl sandy loams
S to 25 percent slopess in areas of Coalmont. Also included
is a soil similar to Milren that does not have the abrupt
textural changes in areas of Milren. Included areas make up
about 20 percent of the total acreage. The percentage
varies from one area to another.

The Coalmont soil is moderately deep and well drained.
It formed in residuum and slope alluvium derived dominantly
from shale interbedded with sandstone. Typicallys the
surface layer is grayish brown loam 2 inches thick. The
upper 14 inches of the subsoil is olive clay. The lower 7
inches is olive clay loam. The substratum is olive clay
loam 7 inches thick. Eoft shale is at a depth of 20 inches.

Permeability of the Coalmont scil is slow. Available
water capacity is moderate. Effective rooting depth is 20
to 40 inches. Runoff is mediumy and the hazard of erosion
by water is severe. The hazard of erosion by wind is
moderate. ’ . '

The Milren soil is very deep and well drained. It
formed in alfuvium derived dominantly from mixed scurces.
Typicallyy the surface layer is brown loam 2 inches thick.
The upper 15 inches of the subsoil is yellowish brown sandy
clay. The next 5 inches is vyellowish brown clay. The lower
part to a depth of 320 inches is pale brown loam. The
substratum to a depth of &0 inches or mare is very pale
brown [oam. :

Fermeability of the Milren soil is slow. Available

water capacity is hish. Effective rooting depth is £0
inches ar more. Runoff is slows and the hazard of erosion
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131 (continued)

by water is slight. The hazard of erosion by wind is
moderate.

The Cragonsen soil is shallow and well drained. It
formed in residuum and slope alluvium derived dominantly
from sandstone and conglomerate. Typicallys 30 percent of
the surface is covered with gravel and cobbles. The surface
layer is pale brown gravelly toam £ incheés thick. The
subsoil is light yellowish brown very gravelly loam about 10
inches thick. Soft sandstone is at a depth of 12 inches.

Fermeability of the Cragosen sonil is moderate.
Available water capacity is low. Effective rooting depth is
10 to 20 inches. Runaff is rapids and the hazard of erossion
by water is severe. The hazard aof erasion by wind is
slight.

This unit is used mainly for rangeland. It is also used
for wildlife habitat.

The potential plant community on the Coalmont soil and
the Milren sail is mainly 40 to 50 percent thickspike )
wheatgrassy 15 to 25 percent areen needlegrassy 5 to 10
percent bluebunch wheatgrasss 5 to 10 percent bottlebrush
squirreltail and § to 10 percent big sagebrush. As the
range condition deterioratess rhizomatous wheatgrasses,
canby bluegrasss and big sagebrush increase. As the range
condition further detericratess annual grasses and weeds
invide. The potential plant community produces about 1,000
pounds of air-dry vegetation per acre in normal years.
Production varies from 1,300 pounds in favorable years to
500 pounds in unfavorable years.

The potential plant community on the Cragosen soil is
mainly 15 to Z5 percent bluebunch wheatgrassys 15 to 25
percent western wheatgrasss § to 10 percent mutton
bluegrasss and 5 to 10 percent big sagebrush. As the range
condition deterioratesy threadleaf sedges and big sagebrush
increase. As the range condition further deteriorates,
annual grasses and weeds invade. . The potential plant
community produces about 900 pounds of air-dry vegetation
per acre in normal years. Production varies from 1,200
pounds in favorable years to 700 pounds in unfavorable
Years.

The production of vegetation suitable for livestock
grazing is limited by laow precipitations short growing
seasons ands on the Cragosen scils also by droughtiness and
rooting depth. Rangeland management practices such as
proper 3razing use and deferred grazing are needed to
maintain an adequate plant cover and protect the soil from
erosion by wind and water. Additional management practices
may be needed on rangeland that has deteriorated to an
undesirable condition. These practices include brush
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131 (continued)

managements critical area plantingy fencing» developing
watering facilitiess and wildlife habitat management. Areas
where brush is managed need to have encugh ground cover
remaining to prevent erosion. Range seeding may be needed
if a sufficient amount of desirable plants is not present to
adequately seed the area naturally. Grazing should be
delayed until the soil is firm and the more desirable forage
plants have achieved sufficient growth to withstand gracing
pressure. Slope limits access by livestock and results in
overgrazing of the less sloping areas.

The Coalment soil is in capability subclass VIe,
drylands the Milren sail is in capability subclass IVe
drylandi and the Cragosen soil “is in capability subclass
VIIss dryland. The Coalmont sail and the Milren soil are in
the Clayeys 10 to 14-inch ppt.s High Flains Southeast range
site and the Cragosen soil is in the Shallow Loamys 10 to
14-inch ppt.s High Plains Southeast range site.
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126=Cragosen-Carmody-Blazon complexs hilly.$T1 This map
unit is on hiltls and ridges. Slope is & to 40 percent.
Areas are irregular in shape and are 40 to 320 acres in
size. The native vegetation is mainly grasses and shrubs.
Elevation is &+000 to 7,500 feet. The annual precipitation
" is 10 to 14 inchess the annual air temperature is 39 to 45
degrees F+ and the frost-free period is 0 to 110 days.

This unit is 80 percent Cragosen gravelliy loam» & to 40
percent slopesi 20 percent Carmody gravelly sandy loams & to
40 percent slopesi and 15 percent Blazon sandy clay loams &

to 40 percent siopes. The Cragosen scil and Blazon soil are
on hill and ridge summits and the Carmody scil is on back
slopes of hills and ridges. The components of this unit are

so intricately intermingled that it was not practical to man
them separately at the scale used.

Included in this unit are small areas of Blackhal!l fine
sandy loams & to 40 percent slopess and Coalmont fine sandy
loams 2 to 20 percent slopes. Also included are smali areas
of Bosler fine sandy loams 1 to 2 percent slopéss and Milren
sandy loams 1 to 2 percent slopessy on fan aprons? and a soil
similar to Cragosen gravelly loams & to 40 percent slopes,
with bedrock deeper than 20 inches. Included in some areas
are Cragosen gravelly loams 40 to &0 percent slopes.
Included areas make up about 15 percent of the total
acreage. The percentage varies from one area to another.

The Cragosen soil is shallow and well drained. It
formed in residuum and slope alluvium derived dominantly
from sandstone and conglomerate. Typicallys 30 percent of )
the surface is covered with gravel and cobbles. The surface
layer is pale brown gravelly loam 2 inches thick. The upper
4 inches of the subsoil is pale brown gravelly loam. The
lower part to a depth of 12 inches is light gray very
gravely sandy loam. Soft sandstone is at a depth of 12
inches. ’

Permeability of the Cragosen soil is moderate.
Available water capacity is low. Effective rooting depth is
10 to 20 inches. Runoff is rapids and the hazard of ercsion
by water is severe. The hazard of erosion by wind is
slight. :

The Carmody soil is moderately deep and wel! drained.
It formed in residuum and slope alluvium derived deminantly
from sandstone. Typicallys the surface layer is pale brown
gravelly sandy loam 1 inch thick. The upper 5 inches of the
underlying material is yellowish brown sandy lecam. -The
Iower part to a depth of 22 inches is very pale brown fine
sandy loam. Soft sandstone is at a depth of 2% inches.

Permeability of the Carmody scil is moderate. Available
water capacity is low. Effective rosting depth is 20 to 40
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136 (continued)

inches. Runoff is rapidr and the hazard of ercsion by water
is severe. The hazard of erosion by wind is moderate.

The Blazon soil is very shallow or shallow and well
drained. It formed in residuum and slope alluvium derived
dominantly from shale. Typicallys the surface layer is dark
vyellowish brown sandy clay loam 2 inches thick. The
underlying material to a depth of 15 inches is light olive
gray clay loam. ESoft shale is at a depth of 15 inches. 1In
some areas the surface layer is gravelly sandy clay loam. .

Permeability of the Elazon soil is moderately slow.
Available water capacity is low. Effective rooting depth is
4 to 20 inches. Runoff is rapids and the hazard of erosion
by water is severe. The hazard of erosion by wind is
moderate.

This unit is used mainly for rangeland. It is also used
for wildlife habitat.

The potential plant community on the Cragosen soil is
mainly 15 to 25 percent bluebunch wheatgrassy 15 to 25
percent western wheatgrasss 5 to 10 percent mutton
bluegrassy and 5 to 10 percent big sagebrush. As the range
condition deterioratess threadleaf sedge and big sagebrush
increase. As the range condition further deteriorates:
annual grasses and weeds invade. The potential plant
community produces about 900 pounds of air-dry vegetation
per acre in normal years. Production varies from 1,200
pounds in favorable years to 700 pounds in unfavorable
years.

The potential plant community on the Carmody soil is
mainly 20 to 30 percent needleandthreads 15 to 25 percent
rhizomatous wheatgrassess 10 to 20 percent Indian ricegrasss
and S to 10 percent silver sagebrush. As the range
condition deterioratess silver sagebrush and threadleaf
sedge increaise. As the range condition further
deterioratess annual grasses and weeds invade. The
potential plant community produces about 11200 pounds of
air-dry vegetation per acre in normal years. Production
varies from 14500 pounds in favorable years to 700 pounds in
unfavorable years.

The potential plant community on the Blazon soil is
mainiy 20 to 40 percent rhizomatous wheatgrassess 5 to 15
percent bluebunch wheatgrasss 5 to 10 percent bottlebrush
squirreltails and § to 10 percent winterfat. As the range
condition deterioratess bluegrasses and big sagebrush
increase. As the range condition further deterioratesy
annual grasses and weeds invade. The potential plant
community produces about 200 pounds of air-dry vegetation
per acre in normal years. Production varies from 1.000
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136 (continued)

pounds in favorable years to 500 pounds in unfavorable
years. : ’

The production of vegetation suitable for |ivestock
grazing is limited by low precipitationsy droughtinessy short
growing seasons ands on the Cragosen soil and Blazon soils
alsa by rooting depth. Rangeland management practices such
as proper grazing use and deferred grazing are needed to
maintain an adequate plant cover and protect the soil from
erosion by wind and water. Additional management practices
may be needed on rangeland that has deteriorated to an
undesirable condition. These practices include critical
area plantings fencings developing watering facilitiess and
wildlife habitat management. Range seeding may be needed if
a sufficient amount of desirable plants is not present to
adequately seed the area naturally. Delay grazing until the
soil is firm and the more desirable forage plants have
achieved sufficient growth to withstand grazing pressure.
Slope limits access by livestock and results in.overgrazing
of the less sloping areas. :

The Cragosen soil is in capability subclass VIIsy

drylands and is in the Shallow Loamysy 10 to 14-inch ppt.s.
High Plains Southeast range site. The Carmody soil is in

capability subclass VIes drylandi and is in the Sandy» 10 to
14-inch ppt.» High Plains Southeast range site. The Blazon
soil is in capability subcliass VIIes drylandi and is in the
Shallow Clayeys 10 to 14-inch ppt.s High Plains Southeast
range site.
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137--Brownsto-Lupintce complex, & to 340 percent slupes.

This map unit is on rolling to steep ridges and hillsides.
The native vegetation is mainly short and mid 3rasses,
forts, and shrubs. Elevation is 5,700 to 7,000 feet. The
averase annual precipitation is 10 to 14 inches, the average
annual air temperature is 39 to 30 degrees F, and the
average frost-free period is 100 to 110 days.

This unit is &0 percent Erownsto cobbly loam and 25 percent
Lupinte gravelly loam. Erownsto soils are on slopes of 15
toe 30 percent, and Lupinte sails are an slapes of & to 20
percent. The components of this unit are so intricately
intermingled that it was nuwt practical to map them
separately.

Included in this unit are small areas of Blazon gravelly
loam and Cragosen j3ravelly loam on ridges. Alsa included
are areas of Brownsto cobbly loam with siopes less than 15
percent. A few areas have inclusians of soils with thick
dark surfaces in swales which receive additional snow pack.
Included areas make up 15 percent of the total acrease.

The Brownsto soil is very deep and well drained. It formed
in colluvium and high eneray atluvium derived from mixed
sources. Typically, the surface layer is grayish brown

cobbly loam about 2 inches thick. The subsail is 3rayish
brown gravelly lcam about 4 inches thick. The upper ¥
inches of the substratum is light brownish gray viclentiy
effervescent gravelly loam, the next 14 inches is light
brownish gray violently effervescent very g3ravelly loam, and
the lower part to a depth of &0 inches or more is |ight

olive brown, viclently effervescent very 3ravelly loam.

Permeabtility of the Brownsto scoil is rapides Available water
capacity is low. Effective racting depth is &0 inches or
more. Runoff is rapid and the hazard of water erosion is
moderate.

The Lupinto soil is deep and well drained. 1t formed in
gravelly alluvium derived from mixed scurces. Typically,
the surface layer is yellowish brown gravelly laeam abaout 2
inches thick. The subsail is yellowiceh brown gravelly clay
Ioam about T inches thick. The upper 232 inches of the
substratum is pale yellow, viclently effervescent very
gravelly loam. The lower part to a depth of A0 inches ar
more is very pale brown, violently effervescent very
gravelly sandy !asam. In saeme areas the surface layer is
very g3ravelly loam.

Fermeatility of the Lupinte soil is maderate. Available
water capacity is law. Effective raceting depth is 20 inches
or more. Runoff is rapid and the hazard of water erosicn is
mcederate.

This unit is used mainly for livestack grazing and wildlife
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137 (continued)
habitat.

The potential plant community on this unit is mainly
bluebunch wheatgrass, mutton bluegrass, neédleandthread, and
black sagebrush. As the range condition deteriorates,
threadleaf sedge, prairie Junegrass, and sagebrush increase.
As the range condition further detericorates, annuals invade.
The potential plant community produces about 00 pounds of
air dry vegetation in normal years. Pradiction varies from
1,200 pounds in favarable years to 700 pounds in unfavorable
years. The production of vegetation suitable for livestack
grazing is limited by available water capacity. Slopes,

above 20 percent, limit access by livestack and results in
overgrazing of the less slaping areas. This unit is limited
for livestock watering ponds and other water impoundments

because of the seepage potential.

This unit provides food and cover faor antelope and deer; for
small mammals; and for sa3e grouse and ather birds.

This map unit is in capability subclass Vie.

The Brownsto and the Lupinto scils are in the Shallow Loamy,
10- to 14-inch ppt., High FPlains Swutheast range site.
Inclusions of Blazon and Cragoesen sails in this unit are in
the Shallow Loamy, 10- to 14-inch ppt., High Plains
Southeast ran3e site. Inclusions of soils with thick dark
surfaces in this unit are in the Loamy, 15- to 19-inch ppt.,
Foothills and Mountains Scutheast range site.
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14Z=Diamondville-Forelle associations railing.2Ti" This map unit is
\~//on hillslopes and fan apromns. Slope is Z to 15 percant. Areas are
irregular in shape and are 40 to &40 acres in size. The native
vegetation is mainly grasses and shrubs. Elevation is 531300 ta Ty500
feet. The annual precipitation is 10 to 14 inchess the annual air
temperature is 3% to 45 degtees Fy and the fraost-free pericd is 90 to
110 days.

This unit is 50 percent Diamondville loams 2 to 15 percent slaopess
and S0 percent Forelle lsams 2 to 15 percent slopes. The Diamondville

seil is on hillslopes. The Forelle soil is on toe slopes and fan
aprons.

Included in this unit are smal!l areas of Elackhall fine sandy loam,
S to 45 percent slapess Blazen clay loams 3 to 40 percent slopess and
Carmody fine sandy loamy 2 to 40 percent slopes. Aise included ar.
small areas of Foposhia loams 1 to 1S percent slopes’ Rock River fine

sandy loams 1 to 3 percent slopesi and Cushool sandy loams 2 to 1S
percent slopes. The Blackhalls Elazons Carmodys and Cushtocl soils are
in areas of the Diamondville soil and the Popashia and Rocl River soils
are in areas of the Forelle soil. Included areas make up about 20
percent of the total acreage. The percentage varies from cne area to
another. :

The Diamondville soil is moderately deep and well drained. It
formed in residuum and siope alluvium derived dJominantly from sandstone.
Typicallys the surface layer is pale brown loam 2 inches thick. The
upper 11 inches of the subsoil is brown and light brown clay loam. The
lower part is pale brown and light yellowish brown loam 11 inches thick.
Soft sandstone is at a depth of 24 inches.

Fermeability of the Diamondville swoil is moderately slow. Available
water capacity is low. Effective rooting depth is 20 to 40 inches.
Runoff is mediumsy and the hazard of ernsion bty water is moderate. The
hazard of erosion by wind is moderate. .

"The Forelle soil is very deep and well drained. It formed in
alluvium derived dominantly from mixed sources. Typicallys the surface
layer is grayish brown loam & inches thick. The upper 12 inches of the
subsoil is brown clay loam. The next part is pale brown clay loam 4
inches thick. The lower part to 2 depth of 26 inches is pale brown

loam. The substratum to a depth of 40 inches or more is pale brown
loam.

Fermeability of the Forelle soil is moderately slow. Available
water capacity is high. Effective ranting depth is 0 inches or more.
Runoff is mediumy and the hazard of erosion by water is moderate. The
hazard of ervsion by wind is moderate.

This unit is used mainly for rangeland. It is also used for
wildlife habitat.

—/
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142 (continued)

The potential plant community on this unit is mainly 20 to 40
percent western wheatgrasss S to 15 percent needlieandthreads 5 to 15
percent bluebunch wheatgrasss and S5 to 15 percent big sagebrush. As the
range condition Jdeterioratess big sagebrush and rabbitbrush increase.
As the range condition further deterioratess annual grasses and weeds
invade. The potential plant community produces about 14100 pounds of
air-dry vegetation per acre in normal vears. FProduction varies from
1,400 pounds in favorable years to 00 pounds in unfavorable years.

The production of vegetation suitable for livestock grazing is
limited by low precipitation and short graowing season. Rangeland
management practices such as proper grazing use and deferred Jrazing are
needed to maintain an adequate plant cover and protect the soil from
erosion by wind and water. Additional manajement practices may be
needed on rangeland that has déteriorated to an undesirabie condition.
These practices include brush manr- yjements critical area planting:
fencings» developing watering facilitiess and wildlife habitat
management. See Figure Z.) Areas where brush is managsed need to have
enough ground cover remaining to prevent erosion. Range seeding may be
needed if a sufficient amount of desirable plants is not present to
adequately seed the area naturally. Delay grazing until the soil is
firm and the more desirable forage plants have achieved sufficient
growth to withstand grazing pressure. . : '

This map unit is in capability subclass IVe: drytands and is in the
Loamys 10 to 14-inch ppt.s» High Flains Southeast range site.
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1428=Forel le-Poposhia assaciations 2 to 12 percent slopes.$TL This
\~,/map unit is on toe slopes and fan aprans. Areas are irregular in shape
and are 30 to 1+000 acres in size. The native vegetation is mainly
grasses and shrubs. Elevation is S:300 to 7:500 feet. The annual
precipitation is 10 to 14 inchess» the annua! air temperature is 39 to 45
degrees F» and the frust-free periad is 70 to 110 days.

This unit is 45 percent Forelle loamy 2 to 2 percent slopess and <0
percent Fopoeshia loams 2 to 12 percent slopes. The Forelle soil is on
fan aprons. The Poposhia soil is on toe stopes and fan-aprons.

Inciuded in this unit are smail areas of Absher fine sandy loams 1
to S percent slopesi Diamondville loams 2 to 12 percent slopes on

included hillslopesi and Elkal silty clay Iloamy O to 3 percent slopes.
Also included are small areas of EBlazon clay loamr 15 to 20 percent
s! . pesy on included hillslopes. Included areas make up about 1S percent

of the total acreage. The percentage varies from one area to another.

The Forelle soil is very deep and well drained. It formed in -
21 luvium derived dominantly from mixed sources. Typicallys -the surface
layer is brown loam 2 inches thick. The upper 14 inches of the subsoil

is brown clay leam. The next = inches is light yellowish brown loam.
The substratum to a depth of £0 inches or more is very pale brown sandy
loam stratified with thin lenses of loam and loamy sand.

Permeability of the Forelle soil is moderately slow. Available

\ ~water capacity is high. Effective rooting depth is 40 inches or more.
Runoff is slowsy and the hazard of ercvsion by water is siight. The
hazard of erosion by wind is moderate.

The ﬁoposhia s»il is very deep and well drained. It formed in
alluvium derived dominantly from mixed sources. Typicailyy the surface
layer is brown locam 2 inches thick. The subsoil is pale brown clay loam

1Z inches thick. The substratum to a depth of &0 inches or more is.pale
brown loam. i

‘Fermeability of the Poposhia soil is moderate. Available water
capacity is high. Effective rooting depth is 60 inches or more. Runoff
is mediums and the hazard of erosion by water is moderate. The hazard
of erosion by wind is moderate.

This unit is used mainly for rangelandi. It is also used for
wildlife habitat.

The potential plant community on the Forelle soil is mainly 30 to 40
percent western wheatgrasss § to 15 percent needleandthread: 5 to 15
percent bluebunch wheatgrassy and § to 15 percent big sagebrush. As the
range condition deterioratess rubber rabbitbrusi and big sagebrush
increase. As the range condition further Jdeteriorat2ss annual grasses
and weeds invade. The potential plant community produces about 1:100
pounds oaf air-dry vegetation per acre in narmal years. Production
raries from 14400 pounds in favorable years to 400 pounds in unfaverable

ears.
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148 (continued)

The potential plant community on the Foposhia soil is mainly 40 to

SO percent thickspike wheatgrasss 15 to 25 percent green needlegrasss S
to 10 percent bluebunch wheatgrasss 5§ to 10 percent bottiebrush
squirreltails and © to 10 percent bi3g sagebrush. As the range condition
detericratess rhizomatous wheatgrassess canby bluegrassy and big
sagebrush increase. As the range condition further deteriorates» annual
3grasses and weeds invade. The potential plant community produces about
1,000 pounds of air-dry vegetation per acre in normal years. Froduction
varies from 1+300 pounds in favaorable years to S00 pounds in unfavorable
years. '

The productieon of vegetation suitable for livestock grazing is
limited by low precipitation and short growing season. Rangeland
management practices such as groper grazing use and deferred grazing are
needed to maintain an adequats plant cover and protact the sail from
erosion by wind and water. Additioenal manazement practices may be
needed on rangeland that has deteriorated to an undesirable condition.
These practices include brush managements critical area planting,
fencingy developing watering facilitiesy and wildlife habitat
management. Areas where brush is managed need to have enough ground
cover remaining to prevent erasion. Range seeding may be needed if z
sufficient amount of desirable plants is not present to adequately seed
the area naturailly. Delay grazing until the soil is firm and the more
desirabtle forage plants have achieved sufficient arowth to withstand
grazing pressure.

The Forelle seil is in capability subclasses IVes drylandi and is in
the Loamys» 10 te 14-inch ppt.» High Flains Southeast range site. The
Poposhia soil is in capability subclass IVes dryland’ and is in the

Clayeys 10 to l4-inch ppt.s High FPlains Southeast range site.
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157 = Bavre-Absher-Forelle loams, O to 6 percent slopes.

This map unit is on flood plains, terraces, and toe slopes. Areas
are irreqular in shape and are 5 to 640 acres in size. The native
vegetation is mainly grasses and shrubs. Elevation is 5,300 to
7,500 feet. The annual precipitation is 10 to 14 inches, the
average annual air temperature is 39 to 45 degrees F, and the
frost-free period is 90 to 110 days.

This unit is about 40 percent Havre loam, O to 3 percent slopes; 20
percent Absher loam, 1 to 6 percent slopes; and 20 percent Forelle
loam, 1 to 6 percent slopes. The Havre soil is on flood plains,
the Absher soil is on terraces and toe slopes, and the Forelle soil
is on toe slopes. The components of this unit occur as areas so
intricately intermingled that mapping them separately was not
practical at the scale used.

Included in this unit are small areas of slick spots; Alkyl silty
clay loam, O to 3 percent slopes; Glendive sandy loam, O to 3
percent slopes; and Poposhia loam, 1 to 3 percent slopes. Also
included are small areas of Diamondville loam, 1 to 6 percent
slopes, on hillslopes and small areas of Haplaquols, O to 3 percent
slopes and Aquic Ustifluvents, O to 3 percent slopes, in the DuNoir
drainage area, near Dubois. Included areas make up about 20
percent of the total acreage. The percentage varies from one area
to another.

The Havre soil is very deep and well drained. It formed in
alluvium derived from various sources. Typically, the surface
layer is brown loam 3 inches thick. The underlying material to a
depth of 60 inches or more is light olive brown loam stratified
with lenses of fine sandy loam, clay loam, and silty clay loam.

Permeability is moderate in the Bavre soil. Available water
capacity is high. The effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is slight.
The hazard of wind erosion is moderate.

The Absher soil is very deep and well drained. It formed in
alluvium derived from various sources. Typically, the surface
layer is brown loam 3 inches thick. The upper 15 inches of the
subsoil is brown, sodium-affected silty clay loam. The next 6
inches is grayish brown, sodium-affected silty clay loam. The
substratum to a depth of 60 inches or more is pale brown silty clay
loam stratified with lenses of loam, clay loam, and clay.

Permeability is very slow in the Absher soil. Available water
capacity is moderate. The effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is moderate.
The hazard of wind erosion also is moderate.

D7-4-15



157 (continued)

The Forelle soil is very deep and well drained. It formed in
alluvium derived dominantly from mixed sources. Typically, the
surface layer is yellowish brown loam 8 inches thick. The upper 16
inches of the subsoil is yellowish brown clay loam. The lower 8
inches is light yellowish brown clay loam. The substratum to a
depth of 60 inches or more is very pale brown clay loam.

Permeability of the Farelle soil is moderately slow. Available
water capacity is high. Effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of erosion by water is
slight. The hazard of erosion by wind is moderate.

This unit is used mainly for rangeland and wildlife habitat. It is
also used for irrigated hay and pasture.

The potential plant community on the Havre soil is mainly 25 to 35
percent rhizomatous wheatgrasses, 10 to 20 percent slender
wheatgrass, 10 to 20 percent needlegrasses, and 5 to 10 percent big
sagebrush. As the range condition deteriorates, bluegrasses and
big sagebrush increase in abundance. As the range condition
further deteriorates, annual grasses and weeds invade. The
potential plant community produces about 1,800 pounds of air-dry
vegetation per acre in normal years. Production ranges from 2,200
pounds in favorable years to 1,200 pounds in unfavorable years.

The potential plant community on the Absher soil is mainly 15 to 30
percent alkali sacaton, 10 to 20 percent basin wildrye, 5 to 10
percent rhizomatous wheatgrasses, and 10 to 25 percent greasewood.
As the range condition deteriorates, inland saltgrass and
greasewood increase in abundance. As the range condition further
deteriorates, annual grasses and weeds invade. The potential plant
community produces about 1,800 pounds of air-dry vegetation per
acre in normal years. Production ranges from 2,500 pounds in
favorable years to 1,200 pounds in unfavorable years.

The potential plant community on the Forelle soil is mainly 30 to
40 percent western wheatgrass, 5 to 15 percent needleandthread, 5
to 15 percent bluebunch wheatgrass, and 5 to 15 percent big
sagebrush. As the range condition deteriorates, big sagebrush and
rabbitbrush increase in abundance. B&s the range condition further
deteriorates, annual grasses and weeds invade. The potential plant
community produces about 1,100 pounds of air-dry vegetation per
acre in normal years. Production varies from 1,400 pounds in
favorable years to 600 pounds in unfavorable years.
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157 (continued)

The production of vegetation suitable for grazing is limited by low
precipitation and a short growing season and by alkalinity in the
Absher soil. Proper grazing used and deferred grazing are needed
to maintain an adequate plant cover and to control wind erosion and
water erosion. Additional management practices may be needed on
rangeland that is in an undesirable condition. These practices
include brush management, critical area planting, fencing,
developing watering facilities, and wildlife habitat management.
Areas where brush is managed need to have enough ground cover
remaining to prevent erosion. Range seeding may be needed if a
sufficient amount of desirable plants is not present to adequately
seed the area naturally. Delay grazing until the soil is firm and
the more desirable forage plants have achieved sufficient growth to
withstand grazing pressure.

This unit is moderately well suited to irrigated hay and pasture.
The main limitations are a short growing season and alkalinity in
the absher soil. Proper stocking rates, pasture rotation, and
restricted grazing during wet periods help to keep the pasture in
good condition and control erosion. Irrigation water can be
applied by the flood or sprinkler method. Leveling helps to ensure
a2 uniform application of the water. To prevent overirrigation and
the leaching of plant nutrients and to control water erosion,
applications of irrigation water should be adjusted to the
available water capacity and rate of water intake in the soils.
Annual applications of nitrogen and phosphate fertilizer are needed
to maintain the production of high-quality forage.

The Havre soil is in capability subclasses IVc, nonirrigated and
IIIc, irrigated. It is in the Loam Overflow, 10 to 1l4- inch
precipitation, High Plains Southeast range site. The Absher soil
is in capability subclass VIs irrigated and nonirrigated. It is in
the Saline Lowland, 10- to 1l4- inch precipitation, High Plains
Southeast range site. The Forelle soil is in capability subclasses
IVe, nonirrigated and IIle, irrigated. It is in the Loamy, 10- to
l4-inch precipitation, High Plains Southeast range site.
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1S5g=Havre-Forelle-Glendive complexs O to 2 percent slopes.$TL This
\_/hap unit is on flood plains amd toe slopes. Areas are long and narrow
in shape and are 20. to 400 acres in size. The native vegetation is
mainly 3rasses and shrubs. Elevatian is 5,300 to 71000 feet. The
annual precipitation is 10 to 14 inchess the annual air temperature is
3% to 45 degrees Fs and the frost-free period is PO to 110 days.

This unit is 45 percent Havre loams O to> 3 percent slopesi Z0
percent Forelle loams 1 to 3 percent slopesi and 15 percent Glendive
sandy loamsy O to 3 percent slaopes. The Havre and Glendive soils are on
flood plains and the Forelle scil is on toe slopes. The components of
this unit are so intricately intermingled that it was not practical to
map them separately at the scale used.

Inctuded in this unit are small areas »f Bosler sandy loamy 1 to 2
prercent slapess and Rock River san, lcamss 1 to 3 percent slopes. Also
included is a somewhat poorly drained soil coarse textured soil in the
Green Mountain area. Included areas make up about 20 percent of the
total acreage. The rercentage varies from one area to .another.

The Havre soil is very deep and well drained. It-formed in alluvium
derived dominantly from mixed scurces. Typicallyy the surface layer is
brown loam 4 inches thick. The underlying material to a depth of &0
inches or more is yellowish brown and light yellowish brown sandy clay
loam stratified with lenses of very fine sandy {oams fine sandy loam,
and clay loam.

\‘// Fermeability of the Havre scil is moderate. Available water
capacity is high. Effective rooting depth is &0 inches or more. Runoff
is slows and the hazard of erosion by water is stight. The hazard of
erosion by wind is moderate. The Havre soil receives additional
moisture as run-in from higher lying areas.

The Forelle soil is very deep and well drained. It formed in
alluvium derived deminantly from mixed sources. Typicallys the surface
layer is very pale brown (ocam § inches thick. The subsoil is pale brown

clay loam 14 inches thick. The substratum to a depth of &0 inches or
more is light yellowish brown sandy loam.

Permeability of the Forelle soil is moderately slow. Available
water capacity is high. Effective rooting depth is &0 inches or more.
Runasff is slows and the hazard of ercsion by water is slight. The
hazard of erosion by wind is moderate.

The Glendive soil is very deep and well drained. It formed in
alluvium derived dominantly from mixed sources. Typicallys the surface
layer is brown sandy loeam 4 inches thick. The underlying material to a
depth of &0 inches or more is pale brown sandy loam stratified with thin
tenses of loamy sands loams and sandy clay loam.

—
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158 (continued)

Fermeability of the Glendive soil is moderately rapid. Available
water capacity is moderate. Effective ruoting depth is &0 inches or
more. FRunoff is slows and the hazard of ercsion by water is slight.
The hazard of eruwsion by wind is severe. The Giaendive soil recsives
additional moisture as run-in from higher Ilying areas.

This unit is usedvmainly for rangeland. It is also used for
wildlife habitat. “

$I01The potential plant community on the Havre soil and the Glendive
soil is mainly 25 to 25 percent rhizomatous wheatgrassess 10 to Z0
percent slender wheatgrasss 10 to 20 percant needlegrasses» and & to 10
percent big sagebrush. As the range condition deterioratess bluegrasses
and big sagebrush increase. As the range condition further
Jeteriorates» annual Jrasses and weeds invade. The potential plant
co~aunity produces about 1,300 pounds of air-dry vegetation per acre in
normal years. Froduction varies from Z.200 pounds in favorable years to
15200 pounds in unfavorable years.

The potential plant community on the Forelle sail is mainly 30 to 40

percent western wheatgrass, 5 to 15 percent needleandthreads & to 15
percent bluebunch wheatgrassy and § to 15 percent big sagebrush. As the
range condition deterioratess rabbitbrush and big sagebrush increase.
As the range condition further deterioratess annual 3grasses and weeds
invade. The patential plant community produces abeout 149100 pounds of
air-dry vegetation per acre in normal years. Production varies from
13300 pounds in favorable years to &00 pounds in unfavorable years.

The production of vegetation suitable for livestnack grazing is’
limited by low precipitation and short growing seasen. Rangeland
management practices such as proper 3razing use and deferred grazing are
needed to maintain an adequate plant cover and protect the soil from
erosion by wind and water. Additional manajement practices may be
needed on rangeland that has deteriorated to an undesirable condition.
These" practices include brush managements critical area plantings,
fencingsy developing watering facilitiesy and wildlife habitat
management. Areas where brush is managed need to have enocugh ground
cover remaining to prevent erosion. Range seeding may be needed if a
sufficient amount of desirable plants is not present to adegquately seed
the area naturzally. Delay grazing until the soil is firm and the more
desirable forage plants have achieved sufficient arowth to withstand
grazing pressure.

This map unit is in capability subclass IVcy dryland. The Havre
soil and the Glendive sail are in the Loamy Overflowsy 10 to 14-inch
ppt.» High Plains Southeast range site. The Forelle soil is in the

Loamys 10 to 14-inch ppt.y High Plains Southeast range site.
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» 174=Milren-Bosler-Rock River sandy lcamss 1 to 12 percant slopes.$T1

\—/ This map unit is on terraces and fan aprons. Areas are irregular in
shape and are 100 to 1,200 acres in size. The native vegetation is
mainly grasses and shrubs. Elevation is &s500 to T+500 fe2t. The
annual precipitation is 10 to 14 inches» the annual air temperature is
37 tun 45 degrees Fy and the frost-free perinod is 70 to 110 days.

This unit is 45 percent Milren sandy laoams 1 to & percent slapes’ Z0
percent Bosler sandy loams 1 to 3 percent slopes’ and 15 percent Reock
River sandy loams 1 to 1Z percent slopes. The Milren soil and EBosler
soil are on terraces and the Rock River soil is on fan aprons. The
components of this unit are so intricately intermingled that it was nuot
practical to map them separately at the scale used.

Included in this unit are small areas of Elackhall fine sandy loams
S to 30 percent slopess on included hillss Cragosen gravelly loams © to
4% percent slopess on included hills and escarpments’s and Diameondville
sandy clay lIoamsy 1 to 15 percent slopess aon hillslopes and fan aprons.
Also included are small areas of Milvar stony loams 1 to & percent
slopesy in areas of the Milren soil. Included areas make up about ZO

percent of the total acreage. The percentage varies from one area to
another.

The Mi'lren soil is very deep and well drained. It formed in
alluvium derived from mixed sources. Typicallys the surface layer is
brown sandy lecam Z inches thick. The subsurface laysr is pale brown

\_/ sandy Ioam 1 inch thick. The upper 2 inches of the subsacil is brown
sandy clay. The next 5 inches is pale brown sandy clay loam. The lower
part to a depth of Z2 inches is very pale brown loam. The upper 33
inches of the substratum is very pale brown and pale brown fine sandy
loam. The lower part to a depth of 60 inches or more is very pale brown

loamy fine sand. In some areas the surface layer is loam or sandy clay
loam.

FPermeability of the Milren soil is slow. Available water capacity
is high. Effective rooting depth is €0 inches or more. Runoff is slows
and the hazard of erosion by water is slight. The hazard of erosion by
wind is moderate.

The Bosler soil is very deep and well drained. It formed in
alluvium derived dominantly from mixed sources. Typicallys 15 percent
of the surface is covered with gravel. The surface layer is yellowish

brown sandy loam 2 inches thick. The upper 12 inches of the subsoil is
dark yellowish brown sandy clay leam. The lower part to a depth of 40
inches or more is light gray very 3ravelly loamy sand. In some areas

the surface layer is lIvam or sandy clay !oanm.

FPermeability of the Bosler soil is moderate. Availablie water
capacity is low. Effective roating depth is &0 inches or more. FRunoff
is slows and the hazard of erosion by water is slight. The hazard of
erasion by wind is severe.
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174 (continued)

The Rock River soil is very deep and wel! drained. It formed in
\__/alluvium derived dominantly from mixed sources. Typicallys the surface
layer is brown sandy loam 2 inches thick. The upper part of the subsail
is dark yellowish brown sandy clay loam 12 irnches thick. The lower part
to a depth of 24 inches is pale brown sandy clav leam. The substratum
to a depth of 40 inches or more is pale brown sandy clay laam.

Fermeabiiltity of the Rock River sail is maoderate. Available water
capacity is high. Effective rooting depth is 20 inches or more. Runoff
is slow and the hazard of erosion by water is slight. The hazard of
erosion by wind is severe.

This unit is used mainly for rangeland. It is alsa used faor
wildlife habitat.

The potential plant community ~- the Milren scil is mainly 30 to 40°

percent western wheatjrasss 5 to 15 percent needl!eandthreads § to 15
percent bluebunch wheatgrassy and 5 to 15 percent big sagebrusin. As the
range condition deterioratess big sagebrush and rabtbitbrush increase.
As the range condition further detericratess annual grasses and weeds
invade. The potential plant community proaduces about. 19100 pounds of
air-dry vegetation per acre in normal years. Froduction varies from
19400 pounds in favorable years to &00 pounds in unfaveorable years.

The potential plant community on the Eaosler soil and the Rock River

soil is mainly 20 to 30 percent needleandthreads 15 to 25 percent

\M//hizamataus wheatgrassess 10 to 20 percent Indian ricegrass » and § to
10 percent silver sagjebrush . As the range condition detericrates,
threadleaf sedge and silver sajebrush increase. As the range condition
further deterioratessy annual grasses and weeds invade. The potential
piant community produces about 1,200 pounds of air-dry veaetation per
acre in normal years. Production varies from 1+500 pounds in favorable
years to 700 pounds in unfavorable years.

.The production of vegetation suitable for livestock grazing is
limited by low precipitation and short growing season. Rangeland
management practices such as proper graczing use and deferred grazing are
needed to maintain an adequate plant.coaver ard protect the soil from
erosion by wind and water. Additional management practices may be
needed on rangeland that has deteriorated to an undesirable condition.
These practices include brush managements critical area plantings
fencings develwping watering facitlitiess and wildlife habitat
management. Areas where brush is managed need to have enough 3round
cover remaining to prevent erosion. Range seeding may be needed if a
sufficient amount of desirable plants is nat present to adequately seed
the area naturally., Delay grazing until the swil is firm and the more
desirable forage plants have achieved sufficient growth to withstand
grazing pressure.

This map unit is in capability subclass IVes dryland. The Milren
sail is in the Loamys 10 to l4-inch ppt.s High Plains Southeast range
site. The Bosler soil and the Ruck River sail are in the Sandys 10 to
la-inch ppt.» High Flains Southeast range site.
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136=Poposhia-Blazon-Carmody complexs hilly.$T1 This map unit is on
\ nillsy ridgess and fan aprons. Elope is 3 to 40 percent. Areas are
irregular in shape and are 20 to 00 acres in size. The native
vejetation is mainly grasses and shrubs. Elevation is 5:200 to 71000
feet. The annual precipitation is 10 to 14 inchess the annual air
temperature is 3% to 485 degrees F» and the frost-free period is S0 to
110 days.

This unit is 35 percent Faposhia loamy 2 to 20 percent slopesi 30
rercent Elazon clay loams & to 40 percent slaopesi and 15 percent Carmody
fine sandy lecamy 3 to 29 percent slopes. The Foposhia soil is on fan
aprons. The Elazon soil and Carmody soil are on hills and ridges. The
components of this unit are so intricately intermingled that it was not
practical to map them separately at the scale used. :

sncluded in this unit are small areas of EBlackhall sandy loams 5 to
40 percent slopess Diamondville loams 3 to 15 percent slopess Forelle
loams 3 to ZO percent slopes’ and Cushool sandy loams 2 to 20 percent
slopes. Included areas make up about 20 percent of the total acreage.
The percentage varies from one arez to another.

The Foposhia soil is very deep and well drained. It formed in
2l luvium derived dominantiy from mixed sources. Typicallys the surface
tayer is yellowish brown loam = inches thick. The upper subsoil is
light alive brown leam 7 inches thick. The substratum to a depth of &Q
inches or more is light vyellowish brown clay loam.

\~r/ Permeability of the Poposhia soil is moderate. Available water
capacity is high. Effective rooting depth is €0 inches or more. Runoff
is mediums and the hazard of erosion by water is moderate. The hazard
of eraesion by wind is moderate.

The Elazon soil s very shallow or shallow and well drained. It
formed in residuum and sliope alluvium derived dominantly from soft
shale. Typicallys the surface layer is dark yellowish brown clay loam 4
inches thick. The underlying material to a depth of 17 inches js
yellowish brown and light olive brown clay lIoam. Soft shale is at a
depth of 17 inches.

Permeability of the Blazon soil is moderately slow. Available water
capacity is low. Effective reoting depth is 4 to Z0 inches. Runoff is
rapids and the hazard of erosion by water is severe. The hazard of
erosion by wind is moderate.

The Carmady soil is moderately deep and well drained. It formed in
residuum and slope alluvium derived dominant!ly from sandstoene.
Typicallys the surface layer is broewn fine sandy loam S inches thick.
The underlying material to a depth of Z2 inches is light yellowish brown
fine sandy loam. ZScoft sandstorne is at a dJepth of 22 inches.

Fermeability of the Carmody suil is moderate. Available water
ipacity is low. Effective reating depth is 20 to 40 inches. FRunoff is
diums and the hazard of ercsion by water is moderate. The hazard of

erosion by wind is severe.
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186 (continued)

This unit is used mainly for rangeland. It is also used for
wildlife habitat.

The potential plant community on the Paposhia soil is mainly 30 to
40 percent western wheatgrasss & to 15 percent needleandthireads 5 ta 15
percent bluebunch wheatarasss and 5 to 15 percent big sagebrush. As the
ranje condition deterieoratess rabbitbrush and bi3 sagebrush increase.
As the range condition further deteriorates, annual grasses and weeds
invade. The potential plant community produces about 11100 pounds of
air-dry vegetation per acre in normal years. Froduction varies from
15400 pounds in favorable years to 400 pounds in unfavorable years.

The potentiai plant community on the Elazon soil is mainly 20 to <40
percent rhizomatous wheatgrassess 5 to 15 percent bluebunch wheatgrass:
S to 10 percent bottlebrush squirreltaily and 5 to 10 percent winte. rat.
As the range condition deterioratess bluegrasses and big sagebrush
increase. As the range conditiaon further deterioratess annual grasses
and weeds invade. The potential plant community produces about S00
pounds of air-dry vegetation per acre in normal vears. Froduction
varies from 15000 pounds in faverable years to S00 pounds in unfavorable
years.

The potential plant community an the Carmody sail is mainly Z0 to 320
percent needleandthreads 15 to ZE percent rhizomatous wheatgrassesy 10
to 20 percent Indian ricegrasss and § to 10 percent big sagebrush . As

\_/the range condition deterioratess threadleaf sedge and big sagebrush

increase. As the range condition further deterioratess annual grasses
and weeds invade. The potential plant community produces about 1,200
pounds of air-dry vegetation per acre in normal years. PFroduction
varies from 1,500 pounds in favorable years to 700 pounds in unfaverabie
vyears,

The production of vegetation suitable for livestock grazing is .
limited by low precipitation ands on the Blazon soil and Carmody soils
also by rooting depth and droughtiness. Rangeland management practices
such as proper grazing use and deferred grazing are needed to maintain
an adequate plant cover and protect the soil from erosion by wind and
water. Additional management practices may be needed on rangeland that
has deteriorated to an undesirable condition. These practices include
brush managements critical area plantings livestock exclusions fencings
prescribed burnings developing watering facilitiess and wiltdlife habitat
management. Areas where brush is managed need to have enough ground
cover remaining to prevent erosicn. Range seeding may be needed if a
sufficient amount of desirable plants is not present to adeguately seed
the area naturally. Delay grazing until the soil is firm and the more
desirable forage plants have achieved sufficient growth to withstand
grazing pressure. Slope limits access by livestock in the steeper areas
and results in overgrazing of the less sloping areas.

"
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186 (continued)

The Poposhia soil is in capability subclass VIes drylandi and is in
\~//the Loamys 10 to 14-inch ppt.s High Flains Southeast range site. The
Blazon scil is in capability subclass VIIes dryland’ and is in the
Shallow Clayeys 10 to I4-inch ppt.: High Flains Southeast tange site.
The Carmody scil is in capability subclass Vlies drylandi and is in the
the Sandys 10 to 14-inch ppt.s» High Flains Southeast range site.
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20B=Sinkson-Almy-Thermopolis association, rolling.

This map unit is on hills, ridges and fan aprons. Slopes are 2 to
30 percent. Areas are irregular in shape and are 5 to 640 acres in
size. The native vegetation is mainly grasses and shrubs.
Elevation is 5,500 to 7,800 feet. The annual precipitation is 10
to 14 inches, the average annual air temperature is 39 to 45
degrees F, and the frost-free period is 90 to 110 days.

This unit is about 45 percent Sinkson loam, 2 to 15 percent slopes;
20 percent Almy loam, 2 to 10 percent slopes; and 20 percent
Thermopolis loam, 10 to 30 percent slopes. The Sinkson and Almy
soils are on fan aprons, and the Thermopolis soil is on hills and
ridges.

Included in this unit are small areas of Blackhall fine sandy loam,
5 to 30 percent slopes; Carmody fine sandy loam, 2 to 30 percent
slopes; and Rock outcrop on hills and ridges adjacent to the
Thermopolis soil. Also included are small areas of Diamondville
loam, 2 to 15 percent slopes; Forelle loam, 2 to 15 percent slopes;
Poposhia loam, 1 to 15 percent slopes; and Tisworth loam, 2 to 8
percent slopes, adjacent to the Sinkson and Almy soils. Included
areas make up about 15 percent of the total acreage. The
percentage varies from one area to another.

The Sinkson soil is very deep and well drained. It formed in
alluvium derived dominantly from sandstone and siltstone.
Typically, the surface layer is reddish brown loam 4 inches thick.
The underlying material to a depth of 60 inches or more is reddish
brown and yellowish red silt loam.

Permeability is moderate in the Sinkson soil. Available water
capacity is high. The effective rooting depth is 60 inches or
more. Runoff is medium, and the hazard of water erosion is
moderate. The hazard of wind erosion also is moderate.

The Almy soil is very deep and well drained. It formed in alluvium
derived dominantly from sandstone interbedded with shale.
Typically, the surface layer is yellowish brown loam 2 inches
thick. The upper 8 inches of the subsoil is reddish brown loam.
The next 10 inches is reddish brown clay loam. The lower 10 inches
is light reddish brown loam. The substratum to a depth of 60
inches or more is yellowish red loam.

Permeability is moderate in the Almy soil. Available water
capacity is high. The effective rooting depth is 60 inches or
more. Runoff is- medium, and the hazard of water erosion is
moderate. The hazard of wind erosion also is moderate.

The Thermopolis soil is very shallow or shallow and is well
drained. It formed in residuum and slope alluvium derived
dominantly from sandstone and siltstone. Typically, the surface
layer is red loam 3 inches thick. The underlying material also is
red loam. It is 13 inches thick. Soft siltstone bedrock is at a
depth of about 16 inches. D7-4-25



208 (continued)

Permeability is moderate in the Thermopolis soil. Available water
capacity is low. The effective rooting depth is 6 to 20 inches.
Runoff is medium, and the hazard of water erosion is severe. The
hazard of wind erosion is moderate. ..

This unit is used mainly as rangeland. It also is used for
wildlife habitat. '

The potential plant community on the Sinkson and Almy soil is
mainly 20 to 30 percent rhizomatous wheatgrasses, 5 to 15 percent
needleandthread, 5 to 15 percent big sagebrush. BAs the range
condition deteriorates, sedges and big sagebrush increase in
abundance. As the range condition further deteriorates,
pricklypear and annual grasses and weeds invade. The potential
Plant community produces about 800 pounds of air-dry vegetation per
acre in normal years. Production ranges from 1,100 pounds in
favorable years to 500 pounds in unfavorable years.

The potential plant community of the Thermopolis soil is mainly 20
to 35 percent bluebunch wheatgrass, 10 to 20 percent rhizomatous
wheatgrasses, 5 to 15 percent needlegrasses, and 5 to 10 percent
black sagebrush. As the range condition deteriorates, bluegrasses,
sedges, and black sagebrush increase in abundance. As the range
condition further deteriorates, annual grasses and weeds invade.
The potential plant community produces about 500 pounds of air-dry
vegetation per acre in normal years. Production ranges from 700
pounds in favorable years to 350 pounds in unfavorable years.

The production of vegetation suitable for grazing is limited by low
precipitation and a short growing season and by doughtiness and the
restricted rooting depth in the Thermopolis soil. Proper grazing
use and deferred grazing are needed to maintain an adequate plant
cover and to control wind erosion and water erosion. Additional
management practices may be needed on rangeland that is in an
undesirable condition. The practices include brush control,
critical area planting, fencing, watering facilities, and wildlife
habitat management. Range seeding may be needed on the Sinkson and
Almy soils if the amount of desirable vegetation is not sufficient
for natural seeding to occur. Because of the slope, the restricted
depth to bedrock, and doughtiness, the Thermopolis soil is poorly
suited to range seeding that involves tillage. Access by livestock
is limited in the steeper areas. As a result, the less sloping
areas tend to be overgrazed.

The Sinkson and Almy soils are in capability subclass 1IVe,
nonirrigated. They are in the Loamy, 10 to l4-inch precipitation,
Foothills and Basins East range site. The Thermopolis soil is in
capability subclass VIe, nonirrigated. It is in the Shallow Loamy,
10 to l4-inches precipitation, Foothills and Basins East range
site.
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229 - Pits and Dumps

This map unit consists of areas where past mining activities
have occurred and sites where mining or reclamation are curr;ently
proceeding. Included are pits, stockpiles, sediment control
structures, roads, etc. Topsoil occurs in stockpiles or may have
been replaced on some small areas during reclamation. This unit
also includes small areas of undisturbed lands but these were too

small to map out at the scale used.
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256--Rock outcrop-Ustic Torriorthents, shallow-Rubble land
complex, 30 to 100 percent slapes.

This map unit is on steep to extremely steep escarpments and
hogbacks. The native vegetation is mainly short and mid
grasses, shrubs, and trees. Elevation is 5,300 to 7,500
feet. The average-annuazl precipitation is 10 to i4 inches,
the average annual air temperature is 37 to S0 degrees F,
and the average frast-free pericd is 20 to 130 days.

This unit is about 40 percent Rock outcrop, 25 percent Ustic
Torriorthents, shallow, and 1S percent rubble land. Ruock
outecrop and Ustic Torriorthents are intermingfed on steep
slopes of 20 to 100 percent and rubble land is on lower
coltluvial slopes.

Included in this unit is about S percent moderately deep and
deep soils in pockets associated with rubble tand, and 15
percent svils underiain by hard bedrock similar to Ustic
Torriorthents, shallow. FPercentages vary from one area to
anocther.

Typically, ‘-Rock outcrop is ledges and escarpments of
sedimentary rock. :

The Ustic Torriorthents, shallow, soils are shallow to very
shallow and weli to excessively drained. They formed in
residuum or colluvium derived dominantly from sedimentary
rock. In a reference pedon the surface layer is.yellowish
brown loam about one inch thick. The subsurface layer is
vellowish brown clay loam about 2 inches thick. The
substratum is pale brown clay loam about & inches thick over
interbedded siltstone and shale at 10 inches. Textures are
sandy loam to clay. Rock fragments range from O to &0
percent. Reaction is neutral to strongly alkaline.
Textures and other soil properties vary from one area to
another. Mast uses are severely limited by slope and Jdegpth
to bedrock.

Fermeability of the Ustic Torriorthents, shallow, soil is
slow to moderately rapid. Available water capacity is low
to very low., Effective rooting depth is 3 to 20 inches.
Runoff is rapid and the hazard of water erosion is moderate
to severe.

Typically, rubble land is colluvial boulders and stones.

This umit is used for wildiife habitat. Livestock grazing
on this unit is limited by boulders and steep slopes.

The potential plant community on the Ustic Torricrthents,
shallaw, soil is mainly bluebunch wheatgrass and woody
plants.

This unit provides food and cover for antelope and deer; for
small mammals; and for sage grouse and ather birds.
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256 (continued)
This map unit is in capability subclass VIII.

The Ustic Torriorthents, shallow, are mainly in the Very

Shallew , 10- to 14-inch ppt., High Plains Southeast ranje
site, however, plant communities are highly erratic.
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Stunner-Pinelli
2230--Stunner-Pinelli complex, 3 to 15 percent slopes.

This map unit is on rofling plateaus. The native vegetation
is mainly mid 3grasses, forbs, and shrubs. Elevation is
&,200 to 7,400 feet. The average annual precipitation is 10
to 14 inches, the average annual air temperature is 37 to a2
deqrees F, and the average frost-free period is 90 to 110
days. ‘

This unit is about 50O percent Stunner sandy locam and 30
percent Pinelli clay loam. Stunner sail is on convex slopes
of T to 15 percent, and Finelli soil is on concave slaopes of
3 to 10 percent. The components of this unit are so '
intricately intermingled that it was not practical to map
them separately. :

Included in this unit is about 10 percent Brownsto gravelly
loam on ridges and shoulders and 10 percent deep stony clay
soils in nearly level drainage bottoms.

The Stunner sail is deep and well drained. It farmed in
calcarecus alluvium derived from mixed sources. Typically,
the surface layer is 3rayish brown sandy lwam about 3 inches
thick. The upper 14 inches of the subsocil is brown clay
loam. The lower S inches is yellowish brown clay loam. The
substratum is light gray loam to a depth of &0 inches or
more. In some areas the surface layer is loam.

Permeability of the Stunner soil is moderate. Available
water capacity is high. Effective rooting depth is &0
inches ar more. Runoff is medium and the hazard of water
erosicn is moderate.

The Finelli soil is deep and well drained. 1t formed in

2l fuvium derived from mixed sources. Typically, the surface
layer is grayish brown cilay loam about 2 inches thick. The
upper 19 inches of the subsoil is brown silty clay. The
lower 2 inches is light brownish gray clay loam. The
substratum to a depth of &0 inches ar more is pale brown
loam. In seme areas the surface layer is loam.

Permeability of the Pinelli soil is moderately slow.
Available water capacity is high. Effective rocting depth
is &0 inches or more. Runoff is slaow and the hazard of
water erosion is slight.

This unit is used mainly for livestock agrazing and wildlife
habitat.

The potential plant community on this unit is mainly
rhizomataus wheatgrass, needleandthread, mutton bluegrass
and big sagebrush. As the range condition deteriorates, big
sagebrush and blue agrama increase. As the range condition
further deteriorates, annuals invade. The potential plant
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280 (continued)

community produces about 1,100 pounds of air dry vegetation
in normal years. Production varies from 1,400 pounds in
favorable years to 400 pounds in unfavorable years.

This unit provides food and cover for antelope and deer; for
small mammals; and for saje grouse and other birds.

This map unit is in capability subclass IVe.

The Stunner and Pinelli soils are in the Loamy 10- to
13-inch ppt., High Plains Scutheast range site. Inclusions
of Brownsto and stony clay soils in this unit are in the
Shallow Loamy 10- ta 14-inch ppt., High Plains Scutheast
tvange site.
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Absher Series

The<Absher series consists of very deep, well drained soils on
fan aprons, toe slopes, and terraces. These soils formed in
alluvium derived from various sources. Slopes are O to 8 percent.
Elevation is 5,300 to 8,000 feet. The annual prec;pltatlon is 9 to
14 inches, the average annual air temperature is 39 to 45 degrees
F, and the frost-free period is 80 to 110 days.

Typical pedon of an Absher loam that has a slope of 2 percent,
in an area of Havre-Absher-Forelle loams, 0 to 6 percent slopes;
about 400 feet east and 2,600 feet south of the northwest corner of
sec. 21, T.33N., R. 98 W.

E=0 to 3 inches; brown (l0YR 5/3) loam, brown (10YR 4/3)
moist; moderate thin platy structure parting to moderate very fine
angular blocky; soft, very friable, slightly sticky and slightly
plastic; many very fine and fine and few medium roots; slightly
effervescent; disseminated carbonates; moderately alkaline; abrupt
smooth boundary.

Bt=3 to 6 inches; brown (10 YR 4/3) 511ty clay loam, brown (10
YR 4/3) moist; moderate medium prismatic structure parting to
moderate fine angular blocky; hard, firm, sticky and very plastic;
continuous thick clay films on faces of peds; many very fine and
fine and few medium roots; slightly effervescent; disseminated
carbonates; moderately alkaline; clear wavy boundary.

Btn=6 to 12 inches; brown (10 YR 4/3) silty clay loam, brown
(10 YR 4.3) moist, moderate medium prismatic structure parting to
moderate medium subangular blocky, very hard, very firm, very
sticky and very plastic; continuous thick clay films on faces of
peds; common very fine and fine and few medium roots; strongly
effervescent; disseminated carbonates; exchangeable sodium
percentage of more than 15; very strongly alkaline; clear wavy
boundary.

Btnk=12 to 18 inches; brown (10 YR 4/3) szlty clay loam, brown
(10 YR 4/3) moist; moderate medium prismatic structure parting to
moderate medium subangular blocky; very hard, very firm, very
sticky and very plastic; continuous thin clay films on faces of
peds; common very fine, fine, and medium roots; strongly
effervescent; disseminated carbonates and common fine soft masses
of carbonates; exchangeable sodium percentage of more than 15; very
strongly alkaline; clear wavy boundary.

Bkl=18 to 24 inches; grayish brown (IOYR 5/2) silty clay loamn,
brown (10YR 5/3) moist; weak medium prismatic structure parting to
moderate fine subangular blocky; hard, firm, sticky and very
plastic; few very fine, fine, and medium roots; strongly
effervescent; disseminated carbonates; very strongly alkaline;
gradual wavy boundary.
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Absher (continued)

Bk2=24 to 60 inches; pale brown (l0YR 6/3) silty clay loam
stratified with lenses of loam, clay, and clay loam; grayish brown
(2.5Y 5/2) moist; massive; slightly hard, friable, slightly sticky
and plastic, few very fine, fine and medium roots to a depth of 30
inches; strongly effervescent; disseminated carbonates and common
fiﬁel_soft. masses of carbonates in some lenses; very strongly
alkaline.

The E horizon is neutral to moderately alkaline. The Bt and
Btn horizons have hue of 2.5Y to 7.5YR. The Bt horizon is clay,
silty clay, silty clay loam, or clay loam. The Btn and Bk horizons
are strongly alkaline or very strongly alkaline. The Btn horizon
is clay loam, silty clay loam, silty clay, or clay. The Bk horizon
has hue of 2.5Y or 10YR. It is dominantly silty clay loam, clay
loam, or clay, but in some pedons it has thin strata of loam.
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\.// Almy Series

The Almy series consists of very deep, well drained soils on
fan aprons. These soils formed in alluvium derived dominantly from
sandstone interbedded with shale. Slopes are 0 to 10 percent.
Elevation is 5,400 to 7,800 feet. The annual precipitation is 10
to 14 inches, the average annual air temperature is 39 to 45
degrees F, and the frost-free period is 90 to 110 days. :

Typical pedon of an Almy loam that has a slope of 2 percent,
in an area of Almy-Monbutte-Rallod complex, 1 to 10 percent slopes,
about 1,800 feet north and 3,200 feet east of the southwest corner
of sec. 6, T. 33 N., R.96W.

A=0 to 2 inches; pale brown (10YR 6/3) loam, dark grayish
brown (10YR 4/2) moist; weak fine granular structure; soft, very
friable, nonsticky and nonplastic; many very fine, fine and medium
roots; many very fine and fine vesicular pores; mildly alkaline;
clear smooth boundary.

Btl=2 to 5 inches; reddish brown (5YR 4/4) clay loam, dark
reddish brown (SYR 3/4) moist, moderate coarse prismatic structure
parting to moderate coarse subangqular blocky; hard, firm, sticky
and plastic; continuous thick clay films on faces of peds; many

\ / very fine, fine and medium roots; moderately alkaline; abrupt wavy
boundary.

Bt2=5 to 18 inches; yellowish red (5YR 4/6) clay loam, reddish
brown (5YR 4/4) moist; moderate medium prismatic structure parting
to moderate medium subangular blocky; hard, firm, sticky and
plastic; few thin clay films on faces of peds; common very fine,
fine and medium roots; moderately alkaline; clear wavy boundary.

Btk=18 to 23 inches; light reddish brown (5YR 6.3) sandy clay
loam, reddish brown (S5YR 4.3) moist; weak medium prismatic
structure parting to weak medium subangular blocky; hard, firm,
sticky and plastic; few thin clay films on faces of peds; few very
fine, fine and medium roots, strongly effervescent; disseminated
carbonates and common medium seams and soft masses of carbonates;
moderately alkaline; clear wavy boundary.

Bk=23 to 28 inches; light reddish brown (5YR 6/3) sandy clay
loam, reddish brown (5YR 4/3) moist; massive; slightly hard, very
friable, slightly sticky and slightly plastic; few very fine, fine
and medium roots; violently effervescent; disseminated carbonates
and common medium soft masses of carbonates; moderately alkaline;
gradual wavy boundary.
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\~/‘ Almy (continued)

C=28 to 60 inches; reddish brown (5YR 5/3) sandy clay loam,
reddish brown (S5YR 4/3) moist; massive; slightly hard, very
friable, slightly sticky and slightly plastic; slightly
effervescent; disseminated carbonates; moderately alkaline. -

The A horizon has hue of 10YR to S5YR. It is 0 to 25 percent
gravel. It is mildly alkaline or moderately alkaline. The Bt, Bk,
and C horizons have hue of SYR or 2.5YR. The Bt and Bk horizons
are sandy clay loam, clay loam, or loam. The Bt horizon is 20 to
35 percent clay. It is mildly alkaline to strongly alkaline. The
Bk horizon is moderately alkaline or strongly alkaline. The C
horizon is dominantly sandy clay loam or loam. 1In some pedons,
however, it is gravelly sandy loam below a depth of 40 inches. It
is moderately alkaline to very strong alkaline.
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‘Blazon Series

The Blazon series consists of very shallow or shallows
wel!l drained soils on hillssy ridgess and “nobs. Th2se soils
formed in residuum and slope alluvium derived deminantly
from soft shale. CSlopes are 2 to 40 percent. Elevation is
51300 to 791500 feet. Annuzl precipitation is 10 to 14
inchesy and annual air temperature is 3% to 45 degr=es F.
The frost-free period is 90 tn 110 days.

Typical pedon of EBlazen clay loams 20 percent slope in
an area of Blazon-Rock outcrop-Carmody complexs hillys abaut
200 feet nurth and 200 feet west of the scutheast corner of
section 17+ TIENs RPSW.

A=0Q to Z inchesi light brownish gray (Z.8Y &/2) clay
loams light olive brown (2.5Y 5/4) moisti weak fine granular
structurei slightly hardys friables slightly stickys slightly
plastici common very fine and fine rootsi slightly
effervescenty carbonates disseminated; moderately alkalines
abrupt smooth boundary.

C1=2 to 14 inchesi light olive brown (2.5Y &/4) clay
loamy olive brown (2.5Y 4/4) moisti weak medium platy
structure parting to weak fine subangular blockyi slightly
hardy friables stickys plastici common very fine and fine
rootss 10 percent fine soft shale fragmentsi slightly
- effervescents carbonates disseminated’s moderately alkalines
gradual wavy boundary. ‘

CZ=14 to 19 inches’i light brownish gray (2.5Y &/2) clay
loams light olive brown (2.5Y 5/4) moists massive’d slightly
hards friables slightly stickys slightly plastici few very
fine and fine rootss slightly effervescents carbonates
disseminatedi many fine crystals of gypsumi moderately
-alkalinei abrupt wavy boundary.

Cr=19 incﬁes? soft sandy shale.

Depth to bedrock is.4 to 20 inches.

A horizen: Hue is Z.5Y or 10YR. Reaction is maoderately
alkaline or strongly atkaline. The horizon contains less

than 5 percent rock fragments.

C horizons: Hue is 5Y through 10YR. Clay content is 27
te 325 percent.
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Bosler Series

The Bosler series consists of very deepr well drained
soils on fan aprons and terraces. These scils formed in
alluvium derived from mixed sources. Slope is 1 to &
percent. Elevatinn is £+000 to 7,300 feet. Annual
precipitation is 10 to 14 inchess and annual air temperature
is 2P to 45 degrees F. The frost-free period is %0 to 110
Jays.

Typical pedon of Bosler fine sandy loams 1 percent slope
in an area of Bosler-Ryan Park fine sandy loamsy 1 to &
percent slopessy about 40 feet east and 10 feet south of the
northwest corner of section 15, TZ¥Ns RYZMW.

About 10 percent of the surface is covered with gravel.

A=0Q to & inchesi grayish brown (10YR S5/2) fine sandy
loams dark grayish brown (10YR 4/2) mcisti weak fine
granular structurei soft, very friables nonstickys
nonplastici many very fines fines and medium rootss mildly
alkalinei clear smooth boundary.

Bt=£4 to 13 inchesi brown (7.5YR 5/4) sandy clay loams
yellowish brown (10YR 5/4) moist’s moderate medium prismatic
structure parting to moderate medium subangular blockys
hard:s very friables slightly stickys slightly plastics many
very fines fine and medium rootsi continuous thin clay films
on faces of pedsy few thin clay films bridging sand grainss}
mildly alkalinei clear wavy boundary.

Btk=13 to 20 inchesji brown (10YR 5/3) gravelly sandy
clay loams yellowish brown (10YR 5/4) moist3 weak medium
prismatic structure parting to weak medium subangular
blockyi hards very friables slightly stickys slightly
plastici many very finey fines and medium rootsi 15 percent
graveli slightly effervescenty moderately alkalines abrupt
wavy boundary. : '

2Bk1=20 to Z3 inchesi very pale brown (10YR 7/3) very
gravelly loamy sands pale brown (10YR &/3) moist’ massives
hards very friables nonstickys nonplastici few very fines
finey and medium roots;i 45 percent gravels; 5 percent
cobblesi violently effervescentsy carbonates disseminated and
as common fine threads and soft massesi moderately zalkalines
abrupt broken boundary.

ZBkZ=Z3 to &0 inchesi pale brown (10YR &/3) very
gravelly loamy sand, brown (10YR 5/3) meisti single graini
slightly hard» weakly cemented by carbonatess very friables
nonstickys nonplastici SO percent gravels S percent cobbless
strongly effervescent’ carbonates disseminated’ strongly
alkaline,
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Bosler (continued)

Depth to the ZBk horizon ranges from 20 to 40 inches.

A horizon: The horizon is O to 10 percent gravel.
Reaction is mildly alkaline ar moderately atkaline.

Et horizen: Hue is 10YR or 7.5YR. Clay content is 20O
to 35 percent. Reaction is mildly alkaline or moderately
atkzaline.

ZEk horizon: Hue is Z.5Y or 10YR. Texture is very
gravelly sands or very gravelly loamy sand. Rock fragment
content is 35 to 40 percent. Reaction is moderately
alkaline or strongly alkaline.
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Brownsto Series

The Brownsto series consists of very deep, well drained soils
on glacial moraines, terraces and fan aprons. These soils formed
in alluvial and glacial deposits derived from various sources.
Slopes are 0 to 50 percent. Elevation is 6,000 to 7,500 feet. The
annual precipitation is 10 to 14 inches, the average annual air
temperature is 39 to 45 degrees F, and the frost-free period is 80
to 110 days.

Typical pedon of a Brownsto loam that has a slope of 1
percent, in an area of Brownsto loam, 0 to 6 percent slopes; about
1,450 feet east and 1,300 feet north of the southwest corner of
sec. 28, T42N R105W.

A=0 to 2 inches; light yellowish brown (10YR 6/4) loam, brown
(7.5YR 4/4) moist; weak thin platy structure parting to moderate
fine granular; soft, very friable, nonsticky and nonplastic; common
fine and very fine roots; about 5 percent gravel; mildly alkaline;
abrupt smooth boundary.

Bwl=2 to 7 inches; brown (7.5YR 4/4) loam, brown (7.5YR 4/4)
moist; weak course prismatic structure parting to weak medium
subangular blocky; slightly hard, very friable, nonsticky and
nonplastic; common fine and many very fine roots; about 5 percent
gravel; slightly effervescent; disseminated carbonates; mildly
alkaline; clear wavy boundary.

Bw2=7 to 9 inches; light brown (7.5YR 6/4) sandy clay loan,
brown (7.5YR 5/4) moist, weak coarse prismatic structure parting to
weak medium subangular blocky; slightly hard, very friable,
slightly sticky and slightly plastic; few fine and very fine roots;
about 5 percent gravel; violently effervescent, disseminated
carbonates; moderately alkaline; clear wavy boundary.

Bkl=9 to 27 'inches; very pale brown (l0YR 8/3) very gravelly
sandy loam, very pale brown (10YR 7/3) moist; massive; hard, very
friable, nonsticky and nonplastic; few fine and very fine roots;
about 50 percent gravel and 10 percent cobbles; violently
effervescent; disseminated carbonates, may large irreqular soft
masses and seams of carbonates, and many thick coatings of
carbonates on the bottom of coarse fragments; moderately alkaline;
gradual wavy boundary. .
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Brownsto Series (continued)

Bk2=27 to 60 inches; brown (7.5YR 5/4) very gravelly sandy
loam that has discontinuous strata of gravelly sandy loam and very
gravelly sand; brown (7.5YR 5/4) moist; massive; hard, firm,
nonsticky and nonplastic; few medium and many very fine and fine
roots to a depth of 34 inches; about 50 percent gravel and 10
percent cobbles; weakly cemented with calcium carbonate; strongly
effervescent; large irregular soft masses and seams of carbonates;
moderately alkaline.

The calcium carbonate equivalent is 15 to 40 percent in the
calcic horizon.

The A and Bw horizons have hue of 10YR or 7.5YR. They are
mildly alkaline or moderately alkaline. The A horizon is 5 to 40
percent rock fragments. The Bw horizon is fine sandy loam, loam,
sandy clay loam, gravelly sandy clay loam, or gravelly loam. It is
5 to 25 percent rock fragments.

The Bk horizon has hue of 2.5Y to 7.5YR. It is very cobbly
sandy clay loam, very gravelly sandy clay loam, very gravelly loam,
very gravelly sandy loam, very cobbly sandy loam, or very gravelly
fine sandy loam. Some pedons have thin lenses that are 15 to 35
percent rock fragments. The average content of rock fragments 1s
35 to 65 percent. Reaction is moderately alkaline or strongly
alkaline.
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Carmody Series

The Carmody series consists of moderately ‘deeps well
drained soils on hillss ridgess and knobs. These soils
formed in residuum and slope alluvium derived dominantly
from sandstone. Elope is 2 to 40 percent. Elevation is
51300 to 71500 feet. Annual precipitation is 10 to 14
inchess -and annual air temperature is 39 to 45 degrees F.
The frost-free period is 0 to 110 days.

Typical pedon of Carmody fine sandy loams 4 percent
slope in an area of Blackhall-Carmody association: hillys
about 1,300 feet south and 1,150 feet east of the northwest
corner of section 30+ TIZ4Ns RYSW.

A=0 to 4 inchesi brown (10YR 5/2) fine sandy loams
vellowish brown (10YR 5/4) moisti weak fine granular
structurei lonses nonstickys nonplastici many very fine and
fine rootsi slightly effervescents carbonates disseminated’
moderately alkalinei abrupt smooth boundary. )

Cl=4 to 12 inchesi pale brown (10YR 4/3) very fine sandy
loams yellowish brown (10YR 5/4) moist’ weak medium :
prismatic structure parting to weak medium subangular
blockyi softy very friables nonstickys nonplastici many very
fine and fine rootss slightly effervescents carbonates
disseminatedi moderately alkaline’ clear wavy boundary.

_ C2=13 to 24 inchess light yellowish brown (Z.5Y &/4)
very fine sandy loams light olive brown (2.5Y 5/4) moisti
single graini looses nonstickys nonplastici few very fine
and fine roots strongly effervescents carbonates
disseminatedi moderately alkaline’ sradual wavy boundary.

- Cr=24 inchesj soft sandstone.

Bedrock is at a depth of 20 to 40 inches.' The control
section is 10 to 12 percent clay.

C horizons: Hue is Z2.5Y or 10YR. Texture is sandy

loams fine sandy |oam or very fine sandy ioam. Reaction is
moderately alkaline or strongly alkaline.
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Coalmont Series

$I01The Coalmont series consists of moderately deepy well
drained soils on ridges and hill stopes. These soils formed
in residuum and slope alluvium derived dominantly from shale
interbedded yith sandstone.ZSliaope is 2 to 20 percent.
Elevation is &+300 to 7+500 feet. Annual precipitation is
10 to 14 inches and annual air temperature is 3% to 45
degrees F. The frost-free perind is ¥0 to 110 days. .

Typical pedon of Coalmoant loams 15 percent slope in an
area of Coalmont-Milren-Cragosen compliess rollings about 200
feet north and Zs300 feet west of the sautheast corner of
section 15y T3ENs RYZW. :

A=0 to Z inchesi grayish Lrown (2.5Y S/2) toamy dark
grayish brown (2.5Y 4/2) moisti moderate medium granular
structure’ hards firm, stickys plastici common very fine»
fines and medium rootsi mildly alkalinei abrupt.smooth
boundary. :

Bt=2 to 14 inches’i olive (8Y 5/3) clays olive (5Y 4/3)
moists moderate medium prismatic structure parting to
moderate medium and fine angular blocky’ very hards firms
very stickys very plastici common very fines fines and
medium rootsi continuous thin and few thick clay films on
vertical faces of pedsi slightly effervescent’ carbonates
disseminatedi mildly 2lkalinei clear wavy boundary.

Bk=16 to Z3 inchesi olive (8Y 5/3) clay loamy olive (S5Y
5/3) moisti moderate medium and fine angular blocky
structurei hards firms stickys plastici few very fine and
fine rootsi violently effervescents many medium soft masses
and seams of carbonates’s few fine crystals of gypsumji
moderately alkalines gradual wavy boundary.

Cy=23 to 30 inchesi olive (S5Y 5/3) clay loams olive (5Y
€/6) moisti common medium strong brown (7.5YR 5/4) mottles}
moderate medium angular blocky rock structures hards firm,
stickys plastici strongly effervescent, carbonates
disseminatedi few small soft masses of gypsum3’ moderately
alkalinei gradual wavy baundary.

Cr=20 inchesi soft shale.

Bedrock is at a depth of 20 to 40 inches. Depth to the
base of the argillic horizen ranges from 12 to 21 inches.

A horizom: Hue is Z.S5Y ar 10YR. Rock fragment. content
is O to 15 percent.

Bt horizen: Hue is SY through 10YR. Texture is clay
loam or clay. Clay content is 25 to S0 percent. Ruock
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Coalmont (continued)

fragment content is O to 15>percent. Reaction is mildly
alkaline or moderately alkaline.

Ek and C horizon: Hue is SY through 10YR. Texture is
clay or clay loam. Rock fragment content is Q0 to 1%
percent.
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Cragosen Series

The Cragesen series consists of shallows well drained
soils an hillsy terrace escarpmentss and ridges. These
soils formed in residuum and slope alluvium derived
daminantly from sandstone and conglomerate. Slope is § to
&0 percent. Elevation is &1000 to 7Ty500 feet. Annual
precipitation is 10 to 14 inchess and anpual air temperature
is 39 to 45 degrees F. The frost-free period is 0 to 110
days. :

Typical pedon of Cragosen gravelly locams 20 percent
slope in an area of Cragosen-Carmody-Elazon complexs hillys
about 1:100 feet south and 3:+200 feet west of the northeast
carner of section 14+ T3I3INs RSTW.

About 30 percent of the surface is covered with gravel
and cobbles.

A=0 to Z inchesi pale brown (10YR &/3) gravelly toam:
brown (10YR 5/3) mcisti moderate fine granufar.structure’
slightly hards very friables slightly stickys slightly
pltastici many very fines fine and medium rootsi 20 percent
gravels S percent cobbles’ strongly effervescents carbonates
disseminated’ moderately alkalines abrupt smooth boundary.

Bw=Z to & inchesi pale brown (10YR &/3) gravelly lIoam,
brown (10YR 5/3) mnisti weak fine subangular blocky
structure parting toc moderate very fine subangular blockys
slightly hards very friables slightly stickys slightly
plastici many very fines fine and medium rootsi 25 percent

gravels 5 percent cobbles’ strongly effervescents carbonates

disseminatedi moderately alkaline’ clear wavy boundary.

.Bk=é to 1Z inchesi light gray (2.5Y 7/2) very gravelly
sandy loams light brownish gray (2.5Y &/2) meisti hards very
friables nonstickys nonplastici few very fines fines and
medium rootsi 40 percent gravels 5 percent cobblesi strongly
effervescenty carbonates disseminated and as common large
seams and soft massesi moderately alkalinei abrupt wavy
boundary. . . _

Cr=1Z inchesi soft sandstone.

Bedrock is at a depth of 10 to 20 inches. The control
section is Z5 to 45 percent gravels 5 to 20 percent cobbles:,
and 10 to 18 percent clay. Thirty to 40 percent of the
. surface is covered with gravel and cobbles.

A horizon: Hue is 1OYR or 7.5YR. Reaction is mildly
alkaline or moderately alkaline.

Bw horizon: Rock fragment content is 25 to &40 percent.
Reaction is mildly alkaline ar moderately atkaline.
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Cragosen (continued)

Bk horizon: Hue is SY through 10YR.
gravelly loam or very gravelly sandy loam.
content is 35 to 40 percent. Reaction is
through strongly alkaline.
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Diamondville Series

The Diamondville series consists of moderately deepo
well drained soils on hill slopes. These sails formed in
residuum and slope alluvium derived dominantly from
sandstone. Clope is 1 to 15 percent. Elevation is 5y300 to
74500 feet. Annual precipitation is 7 to 14 inchess and
mean annual air temperature is 37 to 45 degreaes F. The

frost-free period is 90 to 110 days.

Typical pedon of Diamondville loams 4 percent slope in
an area of Diamondville-Forelle asscciations rollings about
21200 feet south and 1+400 feet east of the northwest corner
of section 24y T2Z2Ny RPTW.

A=0Q to Z inchesi pale bre (L0YR &/3) laams brown (10YR
4/3) moisti weak very thin platy structure parting to weak
very fine granulari softy very friables nonstickys
nonplastici many very fines fines and medium rootsi many
very fine and fine vesicular poress mildly alkaiines abrupt
smooth boundary.

Et1=Z to & inchesi brown (7.5YR 5/4) clay loams dark
yellowish brown (10YR 4/4) moist’i weak thin platy structure
parting to weak very fine subangular blockys slightly hard:-
friables slightly stickys slightly plastics few thin clay
films on vertical faces of pedsi many very fines fine and

medium rootsi mildly alkalinei clear wavy boundary.

. Et2=6 to 12 inchesi light brown (7.5YR &/4) clay loams
brown (7.SYR 4/4) moist moderate prismatic structure
parting to moderate medium subangular blockyi slightly hard:s
friables stickys plastic} continuacus thick clay films on
faces of pedsi common very fines fine and medium roatss
moderately alkaline’ clear wavy boundary. - ’

Btk=12 to.12 inchesi pale brown (10YR &/3) loams brown
(7T.5YR 5/4) moisti weak medium prismatic structure parting
to moderate fine subangular blocky$ slightly hards friables
slightly stickyy slightly plastici few thin clay films on
vertical faces of pedsi common fine and medium rootss
violently effervescents carbonates disseminated and as
common fine soft masses and seamsi moderately alkalinej
clear wavy boundary.

Bk=12 to 24 inchesj light yellowish brown (10YR &/4)
loamsy yellowish brown (10YR 5/4) moist’ weak medium
prismatic structure parting to weak fine subangular blockys
slightly hardy friables slightly stickys slightly plastics
few very fines fines and medium roots; vialently ’
effervescents carbonates disseminated and as many medium
soft masses and seamsi strongly alkalinei abrupt wavy
boundary.
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Diamondville (continued)

Cr=24 inchesi yellow soft sandstone.

Bedrock is at a depth of 20 to 40 inches. Depth to
uniformly calcareous material is 12 to 12 inches.

A horizon: Reaction is neutral or mildly alkaline.

Bt horizons: Hue is 7.5YR or 10YR. .Texture is sandy
clay loam or clay loam. The contrel section is 20 to 326
percent clay. Reaction is mildly alkaline or moderately
alkaline.

Bk horizon: Hue is 2.5Y or 10YR. The horizon is O to
15 percent gravel. Texture is loams sandy loam» aor sandy
clay loam. Reaction is moderately alkaline ar strangly
alkaline. ’
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Forelle Series

The Forelle series consists of very deep» well drained
soils on fan apronss terracess and toe slopes. These sails
formed in alluvium derived from mixed sources. Slape is 1
to 15 percent. Elevation is 5+200 to 748500 feet. Annual
precipitation is 10 to 14 inchess and annual air temperature
is 29 to 45 degrees F. The frost-free period is &0 to 110
days.

Typical pedon of Forelle loams 2 percoent slope in an
area of Diamondville-Forelle assaciations rallings about
1050 feet north and 1+:100 feet east of the southwest corner
of section 11+ T33N, RYSU.

Al=0Q to Z inchesi grayish brown (10YR S5/2) loam: dark
grayish brown (10YR 4/2) moisti moderate fine granular
structurei softs very friables nonstickys nonplastic’ many
very fine and fine and common medium rootsi mildly alkalines
abrupt smooth boundary. ’

AZ2=Z to & inchesi grayish brown (10YR S/2) loams dark
grayish brown (10YR 4/Z) moisti moderate thin platy
structure parting to weak fine granulari slightly hards very
friables slightly stickys slightly plastic’ many very fine
and fine and common medium rootsi mildly alkaline’ abrupt
smooth boundary.

Btl=4 to 10 inchesi brown (7.S5YR §/4) clay loams brown
(10YR 4/3) moisti moderate medium prismatic structure
parting to moderate fine subangular blockyi hards friables
stickys plastici continuous thick clay films on faces of
pedsi common very fines fines and medium rootsi mildly
alkalines clear wavy boundary.

Bt2=10 to 12 inchesi brown (7.5YR §/4) clay loams brown
(10YR 4/32) moisti moderate medium prismatic structure
parting to strong fine subangular blocky$d hards friables
stickys plastici continuous thick clay films on faces of
pedsi common very fines finey and medium rootss miidily
alkaline’ clear wavy boundary.

Btk=12 to 22 inchesi pale brown (10YR &/3) clay loam:
brown (10YR 5/32) moisti weal medium prismatic structure
parting to moderate fine subangular blocky’ hards friable:
stickys plastic’ continuous thin clay films on faces of
pedsi few very fines fines and medium rootsi strongly
effervescenti carbonates disseminated and as comman fine
threads and soft massesi moderately alkalines clear wavy
boundary. '

Bk=2Z to 2& inches’ light gray (10YR 7/2) loams light

brownish gray (10YR &/Z2) moisti weak medium subangular
blocky structurei slightly hards very friables slightly
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Forelle (continued)

stickys sltightly plastici violently effervescents carbonates
disseminated and as common fine threadss seamss and soft
masses’ moderately alkaline’ clear wavy boundary.

£=2é to £0 inchesi pale brown (10YR &/3) loams grayish
brown (10YR 5/2) moist’ massivei siightly hards very
friabley slightly stickys slightly plastici strongly
effervescenty carbonates disseminatedi moderately alkaline.

A horizons: Hue is Z.5Y or 10YR. Reaction is neutral
or mildly alkaline.

Et horizons: Hue is Z.5Y through 7.5YR. Clay content
is 22 to 25 percent. Reaction is mildly alkaline or
moderately alkaline.

Ek horizons: Hue is Z.5Y or 1OYR. Taexture is loam:
clay loams or sandy clay loam. Reaction is moderately
alkaline or strongly alkaline.

C horizons: Hue is Z2.5Y or 10YR. Texture is lcams
sandy loams sandy clay loamy or clay loam. In some pedons
thin strata of loamy sand occur. Reaction is mildly
alkaline through strongly alkaline. )
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Glendive Series

The Glendive series consists of very deepy well drained
soils own flood plains. These soils formed in alluvium
derived deminantly from mixed sources. Slope is O to 3
percent. Elevation is Ss300 to 7,000 feet. Annual
precipitation is 10 to 14 inchess and annual air temperature
is 2% to 45 degrees F. The frost-free period is %O to 110
days. ’ )

Typical pedon of Glendive sandy loams = percent slope in
an area of Havre-Forelle-Glendive complexs © to 3 percent
slopesy about S00 feet west anmd 2,100 feet north of the
southeast corner of section £7s T34Ns RYTW.

A=0 to 4 inchesi brown (10YR 5/3) sandy laams brown
(10YR 4/3) moisti weak fine granular structures soft, very
friables» nonstickys nonplastics many very fine and fine and
few medium rootss slightly effervescents carbonates
disseminateds mildly alkzlines abrupt smooth boundary.

C=4 to &0 inchesi pale brown (10YR &/3) sandy loam
stratified with thin lenses of loamy sands loams and sandy
clay loams brown (10YR 5/3) mcisti single graini soft, very
friabley nonstickys nonplastics slightly effervescent:
carbonates disseminated’ mildly alkaline.

The control section averages 9 to 1S percent clay.

... A horizen: Hue is 2.5Y or 10YR. Reaction is mildly
alkaline or moderately alkaline. :

C horizons: Texture is coarse sandy loam» sandy loams
fine sandy loams or gravelly sandy loam stratified with thin
lenses of loamy sands loams or sandy clay loam. Reaction is
mildly alkaline through strongly alkaline.
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Havre ZSeries

The Havre series consists of very deeps» well drained
soils on flood plains. These sails formed in alluvium
derived dominantly from mixed sources. Slope is 0 to 3
percent. Elevation is S+4200 to 73500 feet. Annual
precipitation is 10 to 14 inchess and annual air temperature
is 3% to 45 degrees F. The frost-free pericd is 90 to 110
days.

Typical pedon of Havre loamsy 1 percent slape in an area
of Havre-Absher-Forelle loamsy O to 4 percent slopess about
200 feet east and 2,000 feet north of the southwest corner
of section 21+ T33ZNy» RP2U.

A=z0Q to 2 inchesi brown (10YR S5/2) loams brown (10YR 4/
moisti weak thick platy structure parting to weak fine
granulari slightly hards very friables nonstickys slightly
plastici many very fines» fineys and few medium rgots;
slightly effervescents carbonates disseminated; mildly
alkalinei abrupt smooth boundary. .

Ci=2 to 14 inchesi light olive brown (2.5Y 5/4) loam
stratified with thin lenses of fine sandy loams silty clay
loamsy and clay loamy olive brown (Z2.5Y 4/4) moist? wezk
medium prismatic structure parting to weak medium subangular
blockys slightly hard, very friables nonstickys nonplastics
common very fines finey and few medium roots’s slightly )
- effervescents carbonates disseminateds moderately alkalinesd
gradual wavy boundary.

CZ=14 to &0 inchesi light olive brown (2.5Y 5/4) loam
stratified with thin lenses of fine sandy loams silty clay
loams and clay loams olive brown (2.5Y 4/4) moisti massive;
slightly hard, very friables nonstickys nonplastic’ few very
" finesy finesy and medium rootsi slightly effervescents
carbonates disseminatedi moderately alkaline.

The control section is O to 15 percent rock fragment.
The control section averages 20 to 35 percent clay.

A horizon: Hue is Z2.5Y or 10YR. Reaction iﬁ mildly
alkaline or moderately alkaline.

C horizons: Hue is Z.5Y or 10YR. Texture is deminantly
Ioam or sandy clay loamy with thin strata of loamy sands
fine sandy loams silty clay loams or clay lsam. Reaction is
mildly alkaline or moderately alkaline.
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Havre Variant

The Havre Variant consists of very deep and somewhat
pororly drained soils in swales and seep areas. These soils
formed in alluvium derived dominantly from mixed scurces.
Slope is O to 3 percent. Elevatian is S:300 to Ts000 feet.
The annual precipitation is 10 ts 14 inchess and the annual
air temperature is 39 to 45 degrees F. The frost-free
period is 90 to 110 days.

Typical pedon of Havre Variant loams 1 percent slaope in
an area of Havre-Havre Variant-Elkal complexs O to 2 percent
slopess about 2,000 feet west and 200 feet north of the
southeast corner of section 43 T22N: RPEW.

A=0Q ta 1 inchi brown (7.5%". 5/4) loams brown (10YR 5/3)
moisti weak medium.granular structures slightly hards very
friables slightly stickys slightly plastic} common very fine
and fine rootsi strongly effervescent; carbonates
disseminatedi strongly alkalines abrupt smooth Eoundary.

Ci=1 to 5 inchesi very pale brown (10YR 7/4) sand» light
vellowish brown (10YR &/4) moist’ common distinct medium
vellowish brown (10YR &/&) mottless; single graini looses’
common very fine and fine rootsi slightly effervescents;
carbonates disseminateds moderately alkalines clear broken
boaundary.

CZ=2 to &0 inches’ brown (10YR 5/2) sandy clay loam
stratified with thin lenses of sand to clay loams dark brown
(10YR 4/2) moists common large distinct dark gray (l10YR 4/1)
mottliesi massivei slightly hards friables stickys slightly
plastici common very fine and fine roots to 14 inches;
slightly effervescents carbonates disseminated} moderately
alkaline. '

A fluctuating water table occurs between 1.5 to 2.5 feet
from April through September.

A horizon: Reaction is moderately alkaline or strongly
alkaline. The electrical conductivity is 3 to 14 mmhos/cm.

C horizon: Texture is dominantly loam or sandy clay
Ioam stratified with thin lenses of sands loamy sandy fine
sandy loams or clay Ioam. The electrical conductivity is 2
to 2 mmhos/cme.
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Lupinto Series

The Lupinto series consists of very deep, well drained soils
on terraces. These soils formed in alluvium derived from various
sources. Slopes are 1 to 6 percent. Elevation is 7,000 to 8,300
feet. The annual precipitation is 10 to 14 inches, the average
annual air temperature is 39 to 45 degrees F, and the frost-free
period is 90 to 110 days.

Typical pedon of a Lupinto loam that has a slope of 1 percent,
in an area of Lupinto loam, 1 to 6 percent slopes; about 2,200 feet
north and 300 feet east of the southwest corner of sec. 36 T42N
R106W.

A=0 to 2 inches; brown (10YR 5/3) loam, dark brown (10YR 3/3)
moist; weak fine granular structure; soft very friable, slightly
sticky and slightly plastic; many very fine and fine and few medium
roots; about 5 percent gravel; moderately alkaline; abrupt smooth
boundary.

Bt=2 to 9 inches; brown (7.5YR 4/4) sandy clay loam, dark
yellowish brown (10YR 3/4) moist; moderate medium prismatic
structure parting to moderate medium and coarse subangular blocky;
hard, firm slightly sticky and slightly plastic; many very fine and
fine and few medium roots to a depth of 5 inches and common very
fine and fine roots between depths of 5 and 9 inches; common thick
clay films on faces of peds; about 15 percent gravel; few thin
coatings of carbonates on pebbles; moderately alkaline; clear wavy
boundary.

Bkl=9 to 23 inches; white (10YR 8/1) sandy loam, very pale
brown (10YR 7/4) moist; weak medium prismatic structure parting to
weak medium subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; common very fine and fine roots; about
15 percent gravel; violently effervescent; disseminated carbonates
and many thick coatings of carbonates on pebbles; moderately
alkaline; gradual wavy boundary.

2Bk2=23 to 60 inches; white (10YR 8/1) very gravelly clay
loam, pale brown (10YR 6/3) moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; common very fine and fine
roots; about 45 percent gravel and 15 percent cobbles; violently
effervescent; disseminated carbonates and many thick coatings of
carbonates on rock fragments; strongly alkaline.

Depth to the base of the argillic horizon ranges from 8 to 10
inches. The depth of secondary accumulations of carbonates ranges
from 8 to 10 inches. The average content of rack fragments in the
control section ranges from 35 to 50 percent. The average content
of clay ranges from 20 to 30 percent. The calcium carbonate
equivalent is 15 to 35 percent in the calcic horizon.
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Lupinto (continued)

The A and Bt horizons are mildly alkaline or moderately
alkaline. The A horizon is 0 to 15 percent gravel. The Bt and 2Bk
horizons have hue of 7.5YR or 10YR. The Bt horizon is clay loam,
sandy clay loam, or gravelly sandy clay loam. It is 0 to 25
percent gravel. The 2Bk horizon is very gravelly clay loam or very
gravelly sandy clay loam. It is 35 to 60 percent rock fragments.
-It is moderately alkaline or strongly alkaline. Some pedons have
a C horizon, which is very gravelly sandy loam.
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Milren ZSeries

$I01The Milren series consists of very deepr» well drained
soils on fan aprons and terraces. These soils formed in
ailuvium derived from mixed sources. Slope is 1 to S
percent. Elevation is £9300 to T+300 fest. Annuai
precipitation is 10 to 14 inchess and annual air temperature
is 3% to 45 degrees F. The frost-free period is 90 to 110
daye.

Typical pedon of Milren sandy {ocams 2 percent slopey in
an area of Milren-Boslier-Rock River sandy Inams, 1 to 12
percent slopess zbout 430 feet south and 1:300 feet east of
the northwest corner of section 4+ T3iN, RYOW.

A=0Q to 2 inchesi brown (10YR S5/3) sandy loamy brown
(10YR 4/3) moisti weak medium 3ranuiar structure’ softs very
friables nonstickys nonplastici many very fine and fine
rootsi 10 percent graveli neutralti abrupt smooth boundary.

E=z2 to 3 inchesi pale brown (10YR &/3) sandy loams brown
(10YR 4/3) moisti weak medium pliaty structure parting to
weak medium granulari softs very friables nonstickys
nenplastici many very fines fines and few medium rootsi 10
percent araveli mildly alkalinej abrupt broken boundary.

Bt=2 to 11 inchess brown (7.5YR 4/4) sandy clay: brown
(10YR 4/3) moicst’ moderate medium prismatic structure
parting to strong medium subangular blockyi very hards firms
very stickys very plastic3 common very fine and fine and few
medium roots’ continuous thick clay films on faces of peds?
5 percent graveli moderately alkalined gradual wavy
boundary. )

Btk=11l to 1é inchesi pale brown (10YR &/3) sandy clay
loams brown (10YR 5/3) moisti weak medium prismatic
structure parting to moderate medium subangular blockys$
slightly hardy very friables slightly stickys slightly
plastici common very fine and fine and few medium rootss few
thin clay filmes on faces of pedsi strongly effervescent:
carbonates disseminated and as few large threadsy seamss and
saoft massesi moderately alkalinei clear wavy boundary.

Bk=1& to Z2 inchesi very pale brown (10YR 7/3) loam»
pale brown (10YR &/3) meoists massivei slightly hard, very
friablesy slightly stickys slightly plastici few very fines
fines and medium rootss Z percent graveli violently
effervescent’ carbonates disseminated and as many large soft
masses and in threads and seams’ strongly alkalines gradual

wavy boundary.
C1=23 to 1 inchesi very pale brown (10YR 7/4) fine

sandy loamy yellowish brown (10YR 5/4) moist’ massives softy
very friables nonstickys nonplastici 2 percent gravels
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Milren (continued)

strongly effervescents carbonates disseminateds’ strongly
alkalinej gradual wavy boundary.

CZ=51 to 56 inchesi pale brown (1OYR &/3) fine sandy
loamy brown (10YR 5/3) moisti massivei softs very friables
nonstickys nonplastici 2 percent gravel$ slightly
effervescents carbonates disseminated’ strongly alkalines
clear wavy boundary. .

C3=5& to &0 inchesi very pale brown (1OYR 7/3) loamy
fine sands pale brown (10YR &/3) moist$ massive’ softs very
friables nonstickys nonplastici slightly effervescents
carbonates disseminated’ strongly atkaline.

Depth to the base of the Bt horizon is 15 to 25 inches.

A and E hoarizons: Hue is Z.5Y or 10YR. The horizon has
O to 10 percent gravel. Reaction is neutral or mildly
alkaline. .

Bt horizon: Hue is 10YR or 7.5YR. Texture is clay or
sandy clay. The horizon is O to 10 percent 3gravel.
Reaction is mildly alkaline or moderately alkajine.

.Bk horizon: Hue is Z.5Y or 1OYR. Texture is fine sandy
loam» sandy loams sandy clay loam» loams or clay loam. The
horizon is O to 15 percent gravel.

- C horizons: Hue is BY through 10YR. Texture is fine
sandy loams loams sandy clay loamy gravelly loam: or
gravelly sandy clay loam. The horizon is QO to 15 percent
gravel. Below a depth of 40 inchessy a texture of loamy.fine
sand may be present. Reaction is moderately alkaline or
strongly alkaline. :
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Poposhia Series

The Poposhia series consists of very deeps well drained
soils on fan aprons and toe slopes. These coils formed in
alluvium derived dominantly from mixed sources. Slope is 1
to 20 percent. Elevation is S9y3200 to TH500 feet. Annuzl
precipitation is 7 to 14 inchess and annual air temperature
is 39 to 45 degrees F. The frost-free pericod is %0 to 110
days.

Typical pedon of Poposhia loams 3 percent slope in an
area of Forelle-Popashia associationsy 2 to 12 percent
slopess about 800 feet east and Z+975 feet south of the
northwest corner of section 23 T3IENs R¥2N,

A=0 to 2 inchesi braown (1OYR S/32) loams brown (10YR 4/3)
moisti weak fine granultar structure’ slightly hards very
friables slightly stickys slightly plastici slightly
effervescents carbonates disseminateds moderately alkalines
abrupt smooth boundary. .

.

Bk=Z to 15 inches’ pale brown (10YR &/3) clay loams
light oslive brown (Z.5Y 5/4) moist’ weak medium prism-I|ike
fragmentsi hards firms stickys plastici common very fine and
fine and few medium rootss slightly effervescents carbonates
disseminated and as few fine threads and seams’ moderately
alkalinei clear wavy boundary.

C=1%5 to 40 inches’i pale brown (10YR &/3) loams light
olive brown (2.5Y 5/4) moisti massivei slightly hard, )
friables slightly stickys slightly plastici few very fines
fines and medium roots to ZZ inchess nonz belowi slightly
effervescent, carbonates disseminatedi moderately alkzaline.

The control section averages 12 to 35 percent clay zand O
to 20 percent gravel.

"A horizon: Hue is Z2.SY or 10YR. Elesctrical
conductivity is 1 to 4 mmhos/cm. Reaction is mildly
alkzaline to strongly alkaline.

Bk horizon: Hue is 2.5Y or 10YR. Texture is commonly
loam or clay loams but is sandy clay loam in some pedons.
Reaction is mildly alkaline to strongly alkaline. .
Electrical conductivity is 1 to & mmhos/cm. This herizon is
absent in some pedons.

C herizons: Hue is Z.5Y or 10YR. Texture is commonly
laams sandy clay loams or clay (oams but in some pedons the
harizons belosw at depth of 40 inches are stratified with
lenses of loamy sand and sandy loam. Reaction is commonly
moderately alkaline or strongly alkalines but ranges to very
strongly alkaline when the soil is Jdesignated as a sodic
phase. Electrical conductivity is 1 ta 2 mmhas/cm.
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Rock River Series

The Rock River series consists of very deeps weil
drained soils on fan apronsistoe slopess and terraces. These
soils formed in alluvium derived from mixed sources. Slope
is 1 to 12 percent. Elevation is 51300 toa 7+500 feet.
Annual precipitation is 10 to 14 inchess and annual! air
temperature is 39 to 45 degrees F. The frost-free pericd is
PO to 110 days. ' ‘

Typical pedon of Rock River fine sandy laoams 4 percent
siope in an area of Cushool-Rock River asscciations 1 to 15
rercent slopess about 31000 feet east and 50 feet south af
the northwest corner of section 31s T34Ms ROSW.

A=0 to 2 inchesi pale brown (10YR &/3) fine sandy laams
brown (10YR 4/2) moisti weak medium platy structure parting
to weak fine granulari soft very friables nonsticky,
nonplastici many very fine and fine and few medium rootss;
many very fine and fine vesicular poresi mildly alkalines
abrupt smooth boundary.

Et=3 to 13 inches3 brown (T.SYR 5/4) sandy clay loams
brown (7.5YR 4/4) moist’ moderate medium prismatic structure
parting to moderate medium subangular blockys hards friables
stickys plastici continuous thick clay films on faces of
pedsi common very fine and fine and few medium rootsi mildly.
alkalinei clear wavy boundary.

. Btk=13 to 18 inchesi brown (10YR 5/%) sandy clay loam»
brown (10YR 5/3) moist; moderate medium prismatic structure
parting to moderate medium subangular blocky’ hards friables
stickys plastic} continuous thin and few thick clay films on
faces of peds’i few very fines fines and medium roots}
strongly effervescent, carbonates disseminated and as many
large soft masses and seams} moderatel!y alkalinei clear wavy
boundary.

Bk=12 to 24 inches: pale brown (10YR &4/3) sandy clay
leams- grayish brown (10YR $/2). moisti moderate medium
prismatic structurel hard, friables stickys plastic’ few
very fines fines and medium roots to ZZ inchess strongly
effervescents carbonates disseminated and as many large soft
masses and seamsi moderately alkaline’ clear wavy boundary.

C=34 to 40 inchess; light brownish gray (10YR &/2) sandy
clay loamy grayish brown (10YR S§/2) moists massive’d hard:
friables stickys plastic} slightly effervsscents carbonates
disseminatedi moderately alkaline.

The control section averajes 20 tu 3% percent clay.

A horizon: Hue is 10YR or 7.5YR. Reaction is mildly
atkaline or moderately alkaline.
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Rock River (continued)

Bt horizons: Hue is 10YR or 7.5YR. Reaction is mildly
alkaline or moderately alkaline.

Bk horizons: Hue is 10YR ar 7.8YR. Texture is sandy
loams fine sandy loam: sandy clay loams or gravelly sandy
loam. The horizon is 0O to 25 percent gravel. Reaction is
moderately alkaline or strongly alkaline..

C horizons: Hue is 2.5Y through 7.5YR. Texture.is

sandy loams fine sandy loams or sandy clay loam. Reaction
is moderately alkaline or strongly alkaline.
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Sinkson Series

The Sinkson series consists of very deep, well drained soils
on fan aprons. These soils formed in alluvium derived dominantly
from red sandstone and siltstone. Slopes are 0 to 20 percent.
Elevation is 5,500 to 8,000 feet. The annual precipitation ‘is 10
to 14 inches, the average annual air temperature is 39 to 45
degrees F, and the frost-free period is 90 to 110 days.

Typical pedon of a Sinkson loam that has a slope of 6 percent,
in an area of Thermopolis-Sinkson association, hilly; about 2,500
feet east and 3,500 feet north of the southwest corner of sec. 11,
T40N RI1W.

A=0 to 3 inches; yellowish red (SYR 4/6) loam, dark reddish
brown (S5YR 3/4) moist; weak fine granular structure; soft, very
friable, nonsticky and nonplastic, common very fine and fine roots:
slightly effervescent; disseminated carbonates; moderately
alkaline; abrupt wavy boundary.

Bky=3 to 14 inches; yellowish red (SYR 5/6) loam, red (2.S5YR
4/6) moist; weak fine subangular blocky structure; soft, very
friable, nonsticky and nonplastic; many very fine and fine roots;
strongly effervescent; disseminated carbonates and few fine soft
masses of carbonates; few fine soft masses of gypsum; moderately
alkaline; clear wavy boundary.

C=1l4 to 60 inches; yellowish red (5YR 5/6) silt loam, red
(2.5YR 4/6) moist; massive; soft very friable, slightly sticky and
slightly plastic; few very fine and fine roots to a depth of 20
inches and no roots below that depth; strongly effervescent;
disseminated carbonates; moderately alkaline.

The control section ranges from 0 to 10 percent rock
fragments. It is 18 to 30 percent clay and more than 15 percent
fine sand or coarser sand. The A horizon has hue of 7.5YR or 5YR.
The B and C horizons are sandy clay loam, loam, or silt loam, Some
pedons do not have a B horizon. :
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Thermopolis Series

The Thermopolis series consists of very shallow or shallow,
well drained soils. on hills and ridges. These soils formed in
residuum and slope alluvium derived dominantly from sandstone and
siltstone. Slopes are 10 to 30 percent. Elevation is 5,500 to
7,800 feet. The annual precipitation is 10 to 14 inches, the
average annual air temperature is 39 to 45 degrees F, and the
frost-free period is 90 to 110 days.

Typical pedon of a Thermopolis loam that has a selope of 8
percent, in an area of Sinkson-Almy-Thermopolis association,
rolling; about 3,200 feet north and 1,900 feet east of the
southwest corner of sec. 11, T40ON R91W.

A=0 to 3 inches; red (2.5YR 5/6) loam, red (2.5YR 4/6) moist;
moderate fine granular structure; soft, very friable, slightly
sticky and slightly plastic; few fine and medium roots; strongly
effervescent; disseminated carbonates; moderately alkaline; abrupt
smooth boundary.

C=3 to 16 inches; red (2.5YR 5/6) loam, red (2.5YR 4/6) most;
weak fine and medium subangular blocky structure; soft, very
friable, slightly plastic, few fine and medium roots; strongly
effervescent; disseminated carbonates; moderately alkaline; abrupt

wavy boundary.
Cr=16 inches; soft siltstone.

The depth to bedrock ranges from 6 to 20 inches. The control
section is 0 to 15 percent channery fragments. The A horizon has
hue of 7.5YR to 2.5YR. It is mildly alkaline or moderately
alkaline. The C horizon has hue of SYR or 2.5YR. It is loam or
silt loam.
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