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Groundwater Quality

Water quality samples were collected and analyzed for the three springs

within and adjacent to the Soldier Canyon Mine lease area as an index to

groundwater hydrologic conditions within the Flagstaff, North Horn, and

Price River formations. In addition, a water quality sample was collected

from water dripping from the ceiling within the mine to index the ground-

water hydrologic conditions of the Blackhawk Formation. One additional

water quality sample was collected and analyzed from groundwater encountered

in an enclosed pit, dug at the mine train loadout facility near Sunnyside

Junction, referred to hereafter as the "Banning Siding'" sample (see Figure 1

for location).

Since no active coal exploration program is being conducted on the

lease area, high cost relative to expected benefits
of observation wells in the area and the collection
hydrology data therefrom. The cost of constructing
to obtain reliable data would have far exceeded the
from considering the lack of groundwater use in the

significant groundwater aquifer, and the ability to

precluded the drilling
of reliable groundwater
and developing wells
benefits derived there-
area, the absence of a

obtain within the mine

water quality data for the Blackhawk Formation. The three monitored springs

account for nearly all groundwater use in the area.

All water samples were collected and preserved

as’preViously outlined.

The results of the chemical analyses for samples from springs, from within

the mine, and from the pit at the train loadout site are presented in

Attachment C.
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Variability in groundwater quality in the geologic formations was
analysed by comparing water quality constituents. Concentrations of the

various constituents were relatively consistent between the Flagstaff and

North Horn formations, with the groundwater from within these .formations

being primarily of acalcium-bicarbonate type (see figures 10 and 11).
Groundwater in the Price River Formation is also strongly calcium-bicar-
bonate, but sulfate concentrations are much higher than those of the Flag-

staff and North Horn formations.

According to the analysis of the sample taken from within the mine,
the groundwater from the Blackhawk Formation is predominantly sodium-
bicarbonate. The Blackhawk formation is extremely discontinuous in
nature; therefore the groundwater quality within the Blackhawk Formation
itself is expected to be highly variable, as has been demonstrated at
other locations within the Price River Basin (Vaughn Hansen Associates,

December of 1979).

Phenol and total dissolved solids concentrations.measured during the
fall study period were the only constituents to exceed state water quality
standards for the uses specified for water in the area of the Soldie:
Canyon Mine. None of the springs sampled exceeded étate standards. The
only sample to exceed state standards was takén from within the mine,
having a phenol concentration of 0.012’milligrams per liter, and a total
dissolved solids concentration of 1500 milligrams per liter which exceeds

the state standard for Class 4 waters (1200 milligrams per liter).
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Increasing Depth

S
ot

2000
1600
4
-’ l,/,
<
S .
S 1200 4
3 /
Q)
. b/'
g ol
: &/
S o/ &
[ 3 C . §i’
° 800 o s
g ®
b3 o
S A
- 400 /‘/
&
.l'
colS T~y
sodum _¢
0 - G W S I SAE D Suam W SEEE W

KN
| Mine /

8$31-1
Flagstaftt
$8-1
North Horn
87-1
Price River
Blackhawk

Figure 11. Comparison of water quality data collected from
the springs and mine from the separate geologic
formations within the Soldier Canyon Mine lease

area.
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Concentratipns of other constituents sampled at stations throughout
the vicinity of the Soldier Canyon Mine were quite low. In many cases,
trace metal concentrations were consistently below the level of detecfion
by routine laboratory techniques (particularly cadmium, lead, mercury,

selenium, and silver).

Groundwater taken from the Banning Siding site at Sunnyside Junction
was of a calcium-sulphate type. With the exception of the total dis-
solved solids concentration, no exceedances to state standards for water
use in this area were detected. The total dissolved solids concentration
at this site was measured at 2540 milligrams per liter, which exceeds
the state standard for Class 4 waters (1200 milligrams per liter). However,
the water quality from the Banning Siding site is of comparable quality to
surface waters in the near vicinity. Total dissolved solids concentrations
in Grassy Trail Creek at Sunnyside Junction have been measured in excess
of 3500 milligrams per liter. Therefore, total dissolved solids concen-

trations naturally and significantly exceed state standards at this point.

Groundwater Monitoring Program

An ongoing groundwater monitoring program will be conducted at each
of the springs shown in Figure 9. In addition, data will be collected from
within the mine and from the Banning Siding sampling station at the mine

train loadout facility.

As stated previously, the quality of water issuing from springs and

seeps is representative of groundwater within the various geologic formationms.
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Groundwater usage in the area consists almost entirely of springs; therefore,
because of the desire to monitor impacts from mining activities, the moni-

toring of springs on the site takes on added importance.

Although Soldier Creek near the Soldier Canyon Mine is accessible
most of the year, such is not the case with springs. Therefore, water -
quality data will be collected once a year (during the month of August)
from the springs noted in Figure 9. The collection of a sample in the early
spring from springs may result in the inclusion of a significant amount of
snowmelt runoff, whereas a later sample would not normally allow the col-
lection of additional data before snowfall if unique and uneﬁpected condi-
tions are found. Each of the water quality samples will be analyzed as
outlined by the comprehensive schedule of Table 1 or an approved abbreviated

schedule.

Water quality samples will be collected quarterly from seepage near
the working face of the mine and ffom the Banning Siding site at Sunnyside
‘Junction. The sample taken during the month of August will be analyzed
according to the schedule of Table 1. 1In addition to the annual compre-
hensive sample in August, water quality samples will be gathered from these
two sites and analyzed during the months of November, February, and May
throughout the period of mine operation. These sampleé will be analyzed

in accordance with the parameters listed in the abbreviated list of Table 6.

An amendment to the existing NPDES discharge permit (as required by

the regulatory agency) will be acquired to discharge water currently stored
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within the mine. Monitoring of all discharges will be conducted in

accordance with this permit. k

As required, groundwater quality data collected from the lease area
will be submitted to the Utah Division of 0il, Gas, and Mining within
60 to 90 days of the end of each quarter, depending upon the speed of

" laboratory analyses.
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ATTACHMENT A

Water Quality Analysis Methods
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Table 7. Field methods uséd for the analysis of water quality samples.

Parameter .Units Instrument

Flow cfs Marsh-McBirney current meter, float
measurement, or volumetric measure-
ment

Temperature °c Thermometer

pH units Beckman Model 1009 pH meter

Conductivity micromgos/cm Hydrolab TC-2 conductivity meter

@ 25¢C .




e
Table 8. Laboratory methods used for the analysis of water quality samples, with standard reference :
page numbers,

1974 ~ l4th Ed.
_ EPA " Standard
Parameter g Unit Method : Methods - Methods

Page No. Page No,

Acidity, as CaCO3 mg/l . Titfation S | - 273

Alkalinity, as CaCO3 mg/1 Manual or automated electrometric 3 278

titration to pH 4.5, or automated method R . ===

Ammonia, as N mg/1 Manual distillation (at pH 9.5) followed -— 410

' by fniesslerization, titration, electrode, 159 412

automated phenolate ) ’ 165 -

168 -—-

19}
w

Arsenic mg/1 Digestion followed by silver diethyldithio- - 285

carbamate, or atomic absorption ‘9 283

95 159

BOD, 5-day - mg/1 Winkler (azide modification) or electrode - 543
method

Barium ‘mg/l Digestion followed by atomic absorption or 97 152

, colorimetric '

Bicarbonate mg/1 Titration , . 278 -

Boron ' mg/1 Colorimetric (Curcumin) K 13 287

Cadmium mg/l Digestion followed by atomic absorption or 101 148

colorimetric — 182

Calcium mg/1 Digestion followed by atomic absorption 103° 148

or titration ' _ -— 182



Table

Continued.

1974 l4th Ed.
_ EPA Standard
Parameter Unit Method Methods Methods
Page No. Page No.
Chloride mg/1 Silvet nitrate, mercuric nitrate, or automated -— 303
clorimetric 29 304
31 613
Chromium, VI mg/1 Extration and atomic absorption, colorimetric 89 —
105 192
Copper mg/1 Digestion followed by atomic absorption or 108 148
colorimetric ——— 196
Cyanide mg/l Distillation followed by silver aitrate 40 361
titration or pyridine pyrazolone (or
barbituric acid) colorimetric
Fluoride mg/1 Distillation followed by ion electrode, -— 389
SPANDS, or automated complexone 65 391
59 393
61 164
Gross Alpha
Radioactivity pCi/l Scintillation counter - 641
Gross Beta
Radioactivity pCi/1 Scintillation counter - 642
Iron mg/1 Digestion followed by atomic absorption or 110 148
colorimetric — 208
Lead mg/1 Digestion followed by atomic absorption or 112 148

colorimetric

215

%S



Table: 8. Continued.

1974 l4th Ed.

EPA Standard

Parameter Unit Method Methods Methods

' Page No. Page No.
MPN Fecal ‘Coliform  MPN/100 ml MPN procedure - 922
MPN Total Coliform MPN/100 ml MPN procedure - 922
Magnesium mg/1 Digestion followed by atomic absorption or 114 148
gravimetric . —— 221
Manganese mg/1 Digestion followed by atomic absorption or 116 148
» colorimetric —— 225
Mercury mg/1 Flameless atomic absorption 118 156
Nitrate, as N mg/l Cadmium reduction, brucine sulfate, automated 201 423
cadmium or hydrazine reduction 197 427
207 620
01l & Grease mg/1 Liquid extraction with freongravimetric 229 515
Phenol mg/1 Colorimetric (4~AAP) 241 582
Phogphate, as P mg/l Manual or automated ascorbic acid reduction 249 481
. _ 256 624
Potassium mg/1 Digestion followed by atomic absorption, 143 -—
colorimetric or flame photometric —-—— - 235
- 234
Selenium mg/1l Digestion followed by atomic absorption '145 159
Silver - mg/l Digestion followed by atomic absorption 146 148

or colorimetric

119



Table 8. Continued.

1974 14th Ed.

EPA Standard

Parameter Unit Method Methods Methods

Page No. Page VNo.
Sodium mg/1 Digestion followed by atomic absorptionm, 147 e
flame photometric ——— 250
Sulfate mg/l Gravimetric, turbidimetric, or automated -— 493
colorimetric 277, 279 496
Suspended Solids mg/l Glass fiber filtratiom, 105°¢ 268 94
Total Suspended Solids mg/l Glass fiber filtration, 180°C 266 92
Total Organic Carbon mg/l Combustion - infrared 236 532
Turbidity NTU Nephelometric 295 132
Zine mg/1 Digestion followed by atomlc absorption 155 148

or colorimetric

265

9<
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.Table 9. Results of chemical analyses of surface water quality
samples collected by Vaugh Hansen Associates,

. . Lower Lower .
Station Number . Soldier Soldier 18-2 18-1 E-22 E-22
] Parameter Unics 4-10-79 6-21-79 9-26-79 9-26-79 4-10-79 6-21-79
- FIELD MEASUREMENTS - ¢
Discharge cfs 11.1 12,0 1.2 1.2 10,7 13.0
. Dissolved Oxygen : mg/l 9,8 ) 10.8
! PH ‘units 7.88 8.0 7.6 7.60 7.93 8.0 |
i Specific Conductance unhos/cm @ 25° C 740 780 840 830 570 620
t Temperature, Alr °c 0.0 12,0 0.0 13.0
. Temperature, Water c 6.0 13.0 13.0 6.0
i LABORATORY MEASUREMENTS
: Acidity, as CaCO mg/1 22.0 18.0
o Alkalinity, as C2(:A’)3 mg/1 . 266.0 292.0 310,0 284,0 260.0 302.0
Ammonia, NH, as N mg/l
. Arsenic, 'rol.x ' mg/l 0.002 0,002
) Arsenic, Dissolved mg/1 )
' i Barium, Total mg/l 0.130 0.120
! Barium, Dissolved mg/1
Beryllium, Dissolved mg/1
3 Bicarbonate mg/1 324,52 356.24 378.20 346,48 317.20 368,44
v Boron, Totasi mg/l 0.160 0.180
. Boron, Dissolved mg/l
Cadmium, Total mg/1 <0,001 <0,001
Cadmium, Dissolved mg/1
! Calcium mg/l 60.0 56.80 104,00 88,00 45,60 55.20
i Chloride . ng/1 12.0 12.0 16.0 12,0 8.0 8.0
| Chromium, Total mg/1 <0.001 0,001
; l Chromium, Dissolved mg/1
i { Cobalt, Dissolved mg/1
! z Copper, Total mg/1 <0,001 0.002
; ~ Copper, Dissolved mg/l
; Cyanide mg/l
H Fluoride mg/1 0,38 0,39
! Germanium, Dissolved mg/1
k GCross Alpha Radioactivity pCi/1
! Gross Beta Radfoactivity pCi/1
| Iron, Total mg/l 0.37 0.19
Iron, Dissolved mg/l 0,020 <0.010
Lead, Total mg/l <0,001 <0, 001
Lead, Dissolved mg/1
Magnesium mg/1 39.36 45.60 9.60 19,20 32.16 36,48
Manganese, Total mg/l 0.023 0.012
Manganese, Dissolved mg/1
Mercury, Total mg/1 <0.0002 <0.0002
Mercury, Dissolved mg/l
Nitrate, NO, a3 N mg/1 0.04 ~0,01
Of1 and Grease mg/1 1.4 <1,0
Phenol mg/l 0.026
Phosphate, PO, as P Ortho mg/1 0.15 0.100
Potassium mg/l 2,20 1.929 2.762 2.318 1.300 1.188
Selenium, Total mg/1 0,002 0,003
Selenium, Dissolved mg/1
Sillce, as sto, mg/1
Silver, Total mg/1 0,001 <0, 001
Silver, Dissolved mg/1
Sodium - mg/1 39.40 84,20 80.80 53.00 3,71
Sulfate mg/t 150.0 109.0 143,0 160,0 72,0 52.0
Suspended Solids mg/1 1664,0 1.0 17.0 6.5 1113.0 6.0
Totsl Dissolved Solids mg/1 480.0 442,0 542,0 538,0 374,0 3790
Total Organic Carbon mg/l .
Turbidity FTU 250 200
mg/1 ' 0.005 0.003

‘ Zinc, Total

‘ 2inc, Dissolved mg/l
!
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Table 30, Results of chemical analyses of surface water quality
samples collected at Station E-22 (Data obtained from

Anderson, 1979).

Stll!op Number E-22 E-22 £-22 £-22 E-22 E-22 L-22
Parameter Units 7-21-76 8-25-76 3-18-77 8-18-77 4-13-78 8-2-78 10-19-78
FIELD MEASUREMENTS

Discharge cfs 0.16 0.15 0.40 0.01 3.7 0.29 0.25
Dissolved Oxygen ’ ng/l 7.5 9.0

pH units 8.4 8,35 8.7 8.65
Specific Conductance unhos/cm @ 25¢ C 700 1060 850 780 635 633 785
Temperature, Alr *C . 22,0 6.2 18.3 11.0 22.0 17.0
Temperature, Water C 16.0 16.0 11,3 15.5 0.0 19.0 13.0
LABORATORY MEASUREMENTS

Acldity, as CaCO, ) mg/1

Alkalinity, as Caco, mng/l

Ammonia, NH. as N mg/l 0.78 0.40 0,05 0,22 «0,01 0.10
Arsenic, Togll mg/1

Arsenic, Dissolved mg/l 0,001 <0,001 <0,001 <0,001 «0,001 «0,001 -0,001
Barium, Total mg/l

Barium, Dissolved mg/1 0,021 0.094 0.062 0,010 0.140 0,100
Beryllium, Dissolved mg/1 <0,001 0,003 0,001 0.005 0.011 0,005
Bicarbonate mg/l 332,0 368.4 478,2 414,.8 307.4 388.0 458,7
Boton, Total mg/}

Boron, Dissolved mg/l 0,080 <0.001 0.034 0.022 0.123 0.020 0.180
Cadmium, Total o mg/1

Cadmium, Dissolved mg/1 <0.001 <0.001 <0.001 <0,001 ~0,001 ~0,001}
Calcium mg/l 43.0 28.9 29,4 32.0 38,4 32,0 26.4
Chloride mg/l 12,0 14,0 16.0 12,0 10.0 12,0 16.0
Chromium, Total mg/l

Chromium, Dissolved mg/1 <0.001 <0.001 <0.001 <0,001 0,001 <0,001 <0.00}
Cobalt, D!ssolw mg/l 0,011 0.009 <0.001 <0.001 0,009 <0.001
Copper, Total mg/l

Copper, Dissolved mg/l 0.012 0.008 0.003 0.012 0.009 0,004
Cyanide mg/1 <0.001 «<0.010 0,010 0.020
Fluoride ng/l 0.4 0.5 0.62 0.37 0.58 0.49 0.45
Germanium, Dissolved mg/l <g.001 <).001 <0,001 - 0.001 0,001 -0,001
GCross Alpha Radioactivity pCt/1 <3.5 3.7 4.4 3.7
Gross Beta Radloactivity pCi/1 <l.5 12,0 12.0 11.0
Iron, Total mg/1

Iron, Dissolved mg/l 0.010 0.197 0.385 0.076 0.110 0.037 0.045
Lead, Total mg/l

Lead, Dissolved mg/1 0.002 <0.001 <0.001 <0.001 <0.001 0,001 ~0.001
Magnesium mg/l 35,0 30,2 61.9 34,6 28.8 17.4 b, 2
Manganese, Total mg/1

Manganese, Dissolved mg/1 0.014 0.119 0.009 0.018 0,018 0.048
Mercury, Total mg/l

Mercury, Dissolved mg/l <0,0002 <0.0002 <0,0002 <0,0002 «0,0002 «~0,0002 - +0,0002
Nitrate, N03 as N mg/1 0.11 0.04 0.14 0.12 0.20 0,02 0.02
011 and Grease mg/1 <1.0 «1.0 - 1.2 2.6 2.4 1.0
Phenol mg/l

Phosphate, Poh as P Ortho mg/1 0.01 0.085 0,260 0.020 0.020 0.023 0.0¢&5
Potassium mg/l 2.5 4.1 2.3 3.8 1.8 1.4 1.9
Selenfum, Total mg/l !

Selenium, Dissolved mg/1 0,001 0,003 <0,001 «0,001 0,001 0,001 «~0,001
Silics, a3 5102 mg/1 8,2 12,1 28,5 8.15 6.5 7.6 8,0
Silver, Total mg/1 '

. Silver, Dissolved mg/1 0.008 0.003 «<0,001 «<0,001 «0.001 0,001 0,001
. Sodium mg/1 64.0 118.0 134.4 112.0 95,2 71.1 110,0
Sulfate mg/1 90,0 130.0 190.0 114.0 72,0 67.0 92,0
Suspended Solids mg/1 12,0 968.0 11.0 1.0
Totsl Dissolved Solids mg/l 421.0 690.0 860.0 412,0 512.0
Total Organic Carbon mg/1 10.0 29.0 14.0 10,0 6.0 17,0

Turbidity FTU
2inc, Total mg/l
2inc, Dissolved mg/1 - 0,000 0,050 0,014 0.007 0.061 0,021 0,003
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Table 11. Results of chemical analyses of surface water quality
samples collected by the U.S. Geological Survey (1978,

1979).
Station Number 18-2 18-2 18-2 18-2 18-1
znrlmter Units 7-21-76 8-16-78 10-20-78 11-17-78 7-21-76
FIELD MEASUREMENTS
Discharge cfs 0.37 0.45 0.35 0.66 0. 46
Dissolved Oxygen mg/l 1.6 9.2 10.8
pH units 8.4 8.6 8.6 8.4 8.4
Specific Conductance umhos/cm @ 25* C 740 764 900 990 700
Temperature, Afr °C 25.0 11.0 =-5.5
Temperature, Water *C 21.5 17.0 7.0 0.0 22.5
LABORATORY MEASUREMENTS
Actdity, as CaCO mg/l
Alkalinity, as Caco mg/l 340.0 360.0 370.0
Ammonia, NH, sa N mg/1
Arsenic, Tolal mg/1
Arsenic, Dissolved mg/1 0.002 0.002
Barium, Total mg/1
Barium, Dissolved mg/1
Beryllium, Dissolved mg/l
Bicarbonate mg/l 337.0 358.0 402.0 448,0 332.0
Boron, Total mg/1
Boron, Dissolved mg/1 0.10 0.10 0.11 0.08
Cadmium, Total mg/1 '
Cadmium, Dissolved mg/1
Calcium mg/l 32.0 51.0 56.0 4, 43,0
Chloride mg/1 11.0 12.0 15.0 16.0 12,0
Chromium, Total mg/l
Chromium, Dissolved mg/l
Cobalt, Dissolved mg/l
Copper, Total mg/1
Copper, Dissolved mg/1
Cyanide mg/1
Fluoride mg/l 0,40 0,40 0.40 0.40
Germanium, Dissolved mg/1 :
Cross Alpha Radioactivity pCi/1
Cross Beta Radloactivity pCi/1
Iron, Total mg/1
Iron, Dissolved mg/1 0.01 0.01
Lead, Total mg/l
Lead, Dissolved mg/l 0,18 0.0
Magnesium mg/l 41.0 47.0 51.0 49.0 35.0
Mangsnese, Total mg/1
Manganese, Dissolved mg/l 0.04 0.04
Mercury, Total mg/l
Mercury, Dissolved mg/1
Nitrate, NOJ as N mg/1
0Oil and Grease mg/l 0,0 0.0
Phenol wgl/l 0.0 0.0
Phosphate, PO, as P Ortho mg/1 0.00 0.03
Potassium mg/l 3.5 3.3 3.4 2.8 2.5
Selenium, Total: mg/l
Selenlum, Dissolved mg/1 0,001 0.003
Siitcs, as $10, mg/1
S{lver, Total ng/1
Silver, Dissolved mg/l
Sodium ng/l 66.0 70.0 90.0 91.0 64.0
Sulfate mg/1 98.0 110,0 150.0 180.0 90,0
Suspended Solids mg/l
Total Dissolved Solids mg/l 443,0 506.0 590,0 621.0 421.0
Total Organic Carbon mg/1
Turbidity FTU
Zinc, Total og/l
Zinc, Dissolved mg/1 0,003 0.01
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Results of the chemical analyses of water quality samples

collected from springs, within the mine, and at the Banning
Siding site at Sunnyside Junction during the fall study period.

Banning

Station Number 7-1 8-1 31-1 Mine Siding
Parameter Units 9-26-79 9-26-79 9-26-79 9-26-79 10-10-79
FIELD MEASUREMENTS
Discharge gpm <1.0 2.0 2.0 <1.0
Dissolved Oxygen mg/1 .
pH units 7.6 7.4 7.10 7.20 7.20
Specific Conductsnce unthos/cm @ 25° C 1480 700 600 2300 3900
Temperature, Alr *C
Temperature, Water *C 12.0 13.0 11.0 16.0 13.0
LABORATORY MEASUREMENTS
Acidity, as CaCO mg/1 46.0 32.0 28.0 78.0 42,0
Alkalinity, as Caco mg/1 460,0 340.0 300.0 1296.0 354,.0
Ammonia, NH, as N mg/l
Arsenic, Toe-l mg/1 0.001 <0,001 <0,001 ~0,001 0.002
Arsenic, Dissolved mg/1
Barium, Total mg/1 0.090 0.160 0.120 7.530 0.095
Barium, Dissolved mg/1
Beryllium, Dissolved mg/l
Bicarbonate mg/1 561.20 414,80 366.00 1581.12 431.88
Boron, Total mg/l 0.080 0,090 0.060 1,400 0.950
Boron, Dissolved mg/l
Cadmium, Total mg/1 <0.001 <0.001 <0,001 0,001 -0.001
Cadmium, Dissolved mg/1
Calcium mg/l 243,20 124,00 120,00 116,00 576,00
Chloride mg/l 12.0 6.0 8.0 72,0 108.0
Chromium, Total mg/l 0.002 <0.001 <0,001 ~0.001 <0.001
Chromium, Dissolved mg/l
Cobalt, Dissolved mg/l
Copper, Total mg/l 0.010 0.005 0.012 0.005 0.076
Copper, Dissolved mg/l
Cyanide mg/l
Fluoride mg/l 0.40 0.29 0.27 1.27 0.12

" Cermanium, Dissolved mg/1
Gross Alpha Radioactivity pCi/1
Gross Beta Radioactivity pCi/1
Iron, Total mg/1 0.580 5.850 0.310 0.100 0. 560
Iron, Dissolved mg/1 0.020 0.010 0.030 <0,010 0.113
Lead, Total mg/1 <0.001 <0.001 <0.001 0,001 «0.001
Lead, Dissolved mg/1
Magnesium mg/l 32.0 16.80 7,20 9.60 16.80
Manganese, Total mg/1 7.680 0.030 0.130 0.021 0,590
Manganese, Dissolved mg/l
Mercury, Total mg/l <0, 0002 <0,0002 «0.0002 <0,0002 <0,0002
Mercury, Dissolved mg/1
Nitrate, N()3 as N mg/1 0.06 0.09 ~0,01 0,07
011 and Grease mg/1 1.4 <1.0 1.2 <1.0 3.0
Phenol wg/1 0,001 0,001 0.12 0.002
Phosphate, PO‘ as P Ortho mg/1 0.08 0.060 0.060 0,040
Potassium mg/1 3.847 1.240 1.161 23,400 3,990
Selenium, Total mg/1 0,001 <0,001 <0.001 <0,001 -0, 001
Selenjum, Dissolved mg/1
Si{lica, as S10 mg/1
Silver, Total mg/1 <0.001 <0,001 <0,001 0,001 «0,001
Silver, Dissolved © mgfl
Sodlum wg/l 44,83 19,02 12.62 464,00 210,00
Sulfate wg/1 350,0 76.0 52.0 ~3,0 1410,0
Suspended Solids ng/l _
Total Dissolved Solids mg/l 969.0 458,0 386.0 1500.0 2540,0
Total Organic Carbon mg/l
Turbidity FTU
Zinc, Total mg/l 0.011 0.009 0.004 0,006 0,021
Zinc, Dissolved mg/l
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8.1

8.2

8.3

SCOPE

This chapter examines soil resources and their characteristics

within the mine permit area of the Soldier Canyon Mine.

METHODOLOGY

The information included in this chapter has been compiled from
past investigations with specific soil information acquired

from a Soil Conservation Service Study.
GENERAL

Soils on the coal .lease area.consist._of _three associations:
Badland-Rockland Association; Argic Cryoborolls-Pachic Cry-
oborolls-Cryic Paleborolls Associat10n§ and Typic Argiborolls-

Lithic Argiborolis-Typic Haploborolls Association.

Badland-Rockland Association consists of mostly bare rock out-
crop, but also includes some shallow soils over bedrock. The
shallow soils are on benches or mesas where the topography is
undulating to rolling. The relief is steep to very steeply
dissected escarpments and breaks along canyons. Runoff is
rapid to very rapid and sediment production is very high.
Control of soil loss and the resultant heavy sediment production

is a major problem.

Argic-Cryoborolls-Pachic Cryoborolis-Cryic Paleborolls Associ-
ation consists of dark gray and brown silt loams, clay loams,
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cobbly in places. The soils in the association are moderately
well to somewhat excessively drained. Permeabi]ity is slow to
rapid. Runoff is medium to slow and sediment production is
moderately low. The topography ranges from rolling to very

steep.

Typic Argiborolls-Lithic Argiborolls-Typic Haploborolls Associ-
ation occurs in the northernmost extent of the leases. The

slopes are steep to very steep. This soil is neutral to moder-
ately alkaline, and of silty clay with slow to moderate permeabili-

ty. Runoff is medium to rapid and sediment production is Tow.

Lying below the coal leases, in the area of future access and
surface facilities are two other major soil associations, Castle
Valley-Kenilworth and Chpeta-Persayo, with minor occurences

of Ravola-Billings-Penoyer and Sanpete-Minchey.

Castle Valley-Kenilworth Association consists of shallow, very
calcareous, well-drained, stony, moderately to coarsely textured,
sloping to steep soils on upland benches and old, dissected
outwash-plains. These soils have formed from weathering sand-
stone and shales of the Mesaverde group. A typical profile:

The surface is brown to pale brown, very calcareous, stony to
sandy loam about 7 inches thick. The subsoil is gravelly, very
fine, sandy loam, very calcareous and can contain 47° to 54° F
and the frost-free season is 110 to 160 days. In a typical

profile the upper 1 to 5 inches is 1light brownish clay and
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8.3

8.4

silty loam. The underlying material is silty, clay loam, ofteh
with a saline and/or gypsiferous 1ayer; Bedrock is 12 to 17

inches from the surface.

Ravola-Billings-Penoyer Association consists of nearly level to
gently sloping, deep, well-drained and moderately well-drained
medjum-textured and moderately fine-textured soils on alluvial

fans and flood plains and in alluvial valleys.
Sanpete-Minchey Association consists of gent1y sloping, deep,
well-drained, medium-textured to moderately fine-textured soils

over gravel on mesas, benches and old alluvial fans.

SOIL RESOURCE INFORMATION

8.3.1 - 8.3.3

Soil resource information is provided at the end of this chap-

ter, including a soils resource map in appendix at the end of

this report.

The soils information was provided by the Soils Conservation

Service of Price, Utah.

PRIME FARMLAMD INVESTIGATION AND DETERMINATION

The affected area encompassing surface operations and facilities
of the Soldier Canyon Mine can be justified as not being prime

farm]and.‘
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8.5

8.6

8.7

Historically, land in the area has not been used as cropland.
The rocky character of the landscape in the mine area, accompan-
jed with steep canyon walls, would make farming difficult if

not unrealistic within the mine permit area.

PHYSICAL AND CHEMICAL PROPERTIES OF SOILS

For soils investigation see Rollins, Brown, and Gunnell's report

in appendix.

USE OF OVERBURDEN MATERIALS OR SUBSTITUTES

A]thoughrexisting soils may be presently and potentially produc-

tive, the landscape characteristics of the mine permit area 1imit

their alternative uses. The steep inclines of the area make

‘runoff sometimes a problem. The runoff concern is adequately

handled with a control plan previously approved. The letter

granting this approval is included at the end of this chapter.

For more information see Rollins, Brown, and Gunnell report

figure'No.'s 2 and 3 located in the appendix of this chapter.

PLANS FOR REMOVAL, STORAGE AND PROTECTION OF SOILS

At present, no plans are made to disturb topsoil or subsoil of
the mine permit area. If any disturbances are necessary in the
future, adequate measures will be taken to assure that soils are

carefully removed, stored, and redistributed to keep contamination
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8.8

8.9

and total disturbance at the lowest possible minimum.

For more information see Chapter III - Reclamation.

PLANS FOR SOIL REDISTRIBUTION

In addition to the information given in section 8.7, additional
steps will be taken to assure effective and proper redistribution
of soils as to assure adequate environmental protection perform-

ance.

When impractical to immediately redistribute disturbed soils,
these materials will be stockpiled at a selective place where

they will be protected from disturbances, human or natural.

Redistributed soils shall be carefully graded to a configuration
resembling as closely as possible the area's original contours.
In addition, any nutrient deficiencies detected through careful
testing shall be amended by the application of those nutrients

necessary to redistributed soils.

The objective of Soldier Creek Coal Company's plans for soil

removal, storage, and redistribution shall be minimal soil dis-
turbance with care taken to avoid environmental harm while en-
couraging an environment that supports the desired post-mining

land use.

NUTRIENTS AND SOIL AMENDMENTS

See Part 8.8.
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8.10

8.11

8.13

EFFECTS OF MINING

With prior approved plans and the control methods mentioned above
concerning soil removal, storage, redistribution, and soil nutri-
ent amendments, the detrimental effects of mining operations on

soils resources will be negligible.

MITIGATION AND CONTROL PLANS

By carefully following the guidelines and procedures outlined
in this chapter, the environmental protection standards set forth
by the division concerning soil resources shall be attained and

adhered to.

INFORMATION SOURCES

United States Government
Department of the Agriculture

Soil Conservation Service

Price, Utah, Office

Soils Investigation of May 26, 1977
Rollins, Brown and Gunnell

Provo, Utah

MAPS

A11 maps are located in the appendix.
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OPF --BENTEEN-DECROSS VARIANT COMPLEX, 15 TO 40 PERCENT SLOPES

This map unit is on north, east and west facing mountain sideslopes.
It is located in the Book Cl1iffs and Roan Cliffs north of Price and east
of Sunnyside. The present vegetation is mainly aspen, white fir and
Douglas-fir. Flevation is 7,500 to 9,500 feet. The average annual
precipitation is about 20 to 30 inches, the mean annual air temperature is
less than 38 degrees F, and the average freeze-free season is less than 60
days. :

This unit is 50 percent Benteen loam, clayey substratum, 15 to 40
percent slopes, 30 percent Decross Variant fine sandy loam, 15 to 35
percent slopes, and 20 percent other soils. - The Benteen loam, clayey ..
substratum soil is on even nonstony sideslopes,. the Decross Variant soil’
js on steep stony sideslopes and 1in drainageways and concave slope
positions. o

Included in this unit is about 10 percent of a soil similar to Benteen -~
1oam, 15 to 40 percent slopes except that it is deep; 5 percent Podo loam,
high rainfall, 3 to 30 percent slopes on canyon rims; 5 percent Pino silty
clay loam, 3 to 30 percent slopes on small sagebrush parks.

The Benteen loam, clayey substratum soil is moderately deep and
moderately well drained. 1t formed in residum and colluvium derived
dominantly from sandstone and shale of the Green River Formation. Slopes
are long in length and single to concave in shape.

Typically, the surface is covered with a mat of partially decomposed
leaves, twigs and needles about 1 inches thick. The surface layer is very
dark grayish brown loam and grayish brown <ilt loam about 10 inches thick.
The subsoil is grayish brown silty clay loam about 6 inches thick. The
substratum is Tlight brownish gray silty clay about 8 inches thick over
calcareous sandstone. Depth to sandstone ranges from 20 to 40 inches.
Olive yellow common fine mottles are at a depth of 16 inches.

Permeability of the Benteen clayey substratum soil is moderate to 2
depth of 10 inches and moderately slow below this depth. Available water
capacity, to a depth of 23 inches, is about 3.5 to 4.0 inches. Water
supplying capacity is 11 to 18 inches.  The organic matter content of the
surface layer is 5 to 10 percent. Effective rooting depth is 20 to 40 -
inches. Runoff is slow, and the hazard of water erosion is moderate. The
hazard of soil blowing is slight.

The Decross Variant s0il is deep and well drained. It formed in
colluvium derived dominantly from sandstone, siltstone and shale. Slopes
are 15 to 35 percent. Slopes are medium to long in length and concave in

shape.

58




Typically, the surface is’ covered with a mat of partially decomposed
leaves, twigs and needles about 1 inch thick.  The surface layer is dark
grayish brown fine sandy loam about 3 inches thick. The upper 16 inches
of the subsoil 1is dark grayish brown loam or silt loam. The lTower 5
inches is dark grayish brown gravelly silt loam. The substratum to a
depth of 55 inches or more is grayish brown and pale brown gravelly silt
1oam and very channery fine sandy loam. Depth to calcareous shale ranges
from 40 to 60 inches. ’

Permeability of the Decross Variant is moderate. Available water
capacity, to a depth of 55 inches, is about 6.0 to 8.0 inches. Water =
supplying capacity is 11 to 18 inches. The organic mater content of the
surface layer is 5 to 10 percent. Effective rooting depth is 40 to 60
inches. Runoff is medium, and the hazard of . water erosion is moderate.
The hazard of soil blowing is slight. '

This unit is used for rangeland, wildlife habitat and recreation.

The Benteen loam, clayey substratum soils are in capability subclass
Vile, nonirrigated and Decross Variant is in capability subclass Vle,
nonirrigated.
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BENTEEN SERIES

These soils are classified as fine—]oémy, mixed Argic Pachic Cryobor- .
olls.

The Benteen series consists of moderately deep, well drained, and
moderately permeable soils that formed in residuum derived dominantly from
limestone or sandstone. ’

These soils are on mountain and ridge sideslopes and benches at
elevations of 7,200 to 10,100 feet. Siope ranges from 1 to 50 percent.
The average annual precipitation ranges from 20 to 30 inches, and the mean
annual air temperature is less than 38 degrees F.

They are near the Teton, Adel, and Decross soils. Teton, Adel soils
lack a layer of clay accumulation. Decross soils have sandstone at 40 to

60 inches.

A typical pedon of Benteen loam, thin su}face, 3 to 15 percent s1opés':
located 10 miles north and 2 miles west of East Carbon City; 2,700 feet .
south and 1,000 feet east of the SW corner of Section 4., T. 16 S., R. 16

E.
01--3 inches to 0; somewhat decomposed leaves and twigs.

Al--0 to 4 dinches; very dark grayish brown (10YR 3/2) Tloam, black
(10YR 2/1) moist; moderate medium granular structure; soft, very friable,
nonsticky, nonplastic; few fine and very fine roots; neutral reaction (pH
7.2); abrupt smooth boundary.

B21t--4 to 9 inches; brown (10YR 4/3) silt loam, very dark grayish
brown (10YR 3/2) moist; moderate medium subangular blocky structure; hard,
firm, slightly sticky, slightly plastic; few fine medium and coarse roots,
few very fine and fine pores; few thin clay films on ped faces and in
pores; neutral reaction (pH 7.2); clear smooth boundary.

B22t--9 to 16 inches; brown (10YR 5/3) silt loam, very dark grayish
brown (10YR 3/2) moist; moderate, medium subangular blocky structure; very
hard, firm, slightly sticky, slightly plastic; few very fine, fine and
medium roots; few very fine and fine pores; common moderately thick clay
films on ped faces and in pores; mildly alkaline (pH 7.6); clear smooth

boundary.

B23t--16 to 35 inches; brown (10YR 5/3) clay loam, very dark grayish
brown (10YR 3/2) moist; weak medium subangular blocky structure; hard,
firm, sticky, plastic; few very fine, fine and medium roots; few very fine
and fine pores; few thin clay films on ped faces and in pores; mildly
alkaline (pH 7.6); abrupt smooth boundary.

R--35 inches; calcareous sandstone.
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The mollic epipedon is 16 to 35 inches thick. Depth to bedrock is 20
to 40 inches. Mean annual soil temperature is 40 to 44 degrees F. Mean
summer soil temperature is 45 to 52 degrees F. .

~ The A horizon has hue of 10YR or 2.5Y, value of 3to5 dry, 2 or 3
moist, and chroma of 1 to 3. It is dominantly loam, silt loam, and fine
sandy loam with less than 27 percent clay.

The All horizon is noncalcareous or slightly calcareous and is néutra1v
to mildly alkaline. o

The B2t horizon has hue of 10YR or 2.5Y, value of =3 to 5 dry, 2 or 3
moist, and chroma of 2 to 4. It isi loam, clay loam, and silty clay Toam, ..
and silt loam with gravel, cobbles, and channery fragment content ranging
from 0 to 25 percent. Clay content is 24 to 35 percent. :

Some pedons have a thin C horizon. The C horizon has hue of 10YR or .
2.5Y, value- of 5to 7 dry, 4 or 5 moist, and chroma of 2 to 4. It is
loam,  clay loam to silty clay with cobbles, pebbles, and channery.
fragments ranging from 10 to 40 percent in volume. .
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DECROSS VARIANT

These soils are classified as fine-loamy, mixed Argic Pachic Cryobor-

The Decross Variant consists of deep, well drained, moderately
permeable soils that formed in colluvium derived dominantly from colluvium
sandstone, siltstone, and shale.

These soils are on mountain sideslopes at elevations of 7,500 to 9,600
feet. Slope ranges from 15 to 70 percent. The average annual precipi-
tation ranges form 20 to 30 inches, and the mean annual air temperature is
less than 38 degrees F. '

They are near the Benteen, Teton, and Midfork soils. Benteen soils
have a mollic epipedon which is less than 16 inches thick. Teton soils
have a lithic contact within 40 inches and a mollic epipedon less than 16
inches thick. Midfork soils have a mollic epipedon less than 16 inches
thick and no argillic horizon.

A typical pedon of Decross Variant fine sandy loam, 35 to 70 percent
slopes was described above Range Creek; 2,100 feet north and 4,100 feet
west of the southwest corner of Section 7, T. 14 5, R. 14 E. (Photo No. &
Coord. 2-143 13-12).

0--1 inch to 0; duff of needles, twigs, and leaves.

Al--0 to 3 inches; dark grayish brown (10YR 4/2) fine sandy loam, very
dark grayish brown (10YR 3/2) moist; moderate. medium subangular blocky
structure; soft, very friable, slightly sticky , slightly plastic; common
very fine, medium, few coarse roots; moderately calcareous, carbonates are
disseminated; strongly alkaline (pH 8.6); abrupt smooth boundary.

B21t--3 to 8 inches; dark grayish brown (10YR 4/2) loam, very dark
grayish brown (10YR 3/2) moist; moderate coarse subangular blocky struc-
ture; hard, friable, sticky, plastic; common very fine, many medium, few
coarse roots; common very fine, few fine pores; few thin clay films on ped
faces and pores; moderately calcareous, carbonates are disseminated;
strongly alkaline (pH 8.6); clear smooth boundary.

B22t--8 to 19 inches; dark grayish brown (10YR 4/2) silt loam, very.
dark grayish brown (10YR 3/2) moist; moderate wmedium subangular blocky
structure; slightly hard, friable, sticky, plastic; common very fine, few
medium and coarse roots; few very fine pores; few thin clay films on ped
faces and lining pores; 10 percent gravel; moderately calcareous, carbon-
ates are disseminated; strongly alkaline (pH 8.6); clear wavy boundary.

B3--19 to 24 inches; dark grayish brown (10YR 4/2) gravelly silt loam,
very dark grayish brown (10YR 3/2) moist; weak medium subangular blocky
structure; slightly hard, friable, sticky, plastic; few very fine and fine
roots; few very fine pores; 20 percent gravels; strongly calcareous,
carbonates are disseminated; strongly alkaline (pH 8.6); clear smooth

boundary. - 244



Clca--24 to 32 inches; grayish brown (10YR 5/2) gravelly silt loam,
dark grayish brown (10YR 4/2) moist; weak fine subangular blocky struc-
ture; slightly hard, friable, sticky, plastic; few very fine, few medium
roots; 20 percent gravel which slakes in water; strongly calcareous,
carbonates are disseminated; strongly - alkaline (pH 8.6); clear smooth
boundary.

C2ca--32 to 55 inches; pale brown (10YR 6/3) very channery fine sandy
loam, dark brown (10YR 3/3) moist; single grain; soft, very friable,
slightly sticky, slightly plastic; few very fine roots; 40 percent gravel,
20 percent channers; strongly clacareous, carbonates are disseminated; .
strongly alkaline (pH 8.8); diffuse wavy boundary.

C3r--55 inches; calcareous shale.

Depth to bedrock is greater than 40 inches. The control section is
commonly loam, and silt loam, but ranges to include clay loam in some
pedons. Clay content is 18 to 35 percent. Rock fragments are less than 10
percent in the control section. B -

The A horizon has hue of 2.5Y or 10YR, value of 4 or 5 dry, 2 or'3 ..
moist, and chroma of 2 or 3. It is loam and fine sandy loam. Co |

The B2t horizon has hue of 2.5Y or 10YR, value of 4 or 5 dry and '3 or
4 moist. It is loam, silt loam, or clay loam with 18 to 35 percent clay
and 0 to 10 percent gravel. :

.. -.The Cca horizon is moderétely calcareous . or strongly ca1careousvandi%s'
mildly to strongly alkaline. e

Vegetation on Decross Variant is white fir, subalpine fir, Douglas
fir, and snowberry. :
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KXH--PODO-ROCK OUTCROP COMPLEX, 50 TO 80 PERCENT SLOPES

This map unit is on very steep mountain side slopes. It is Tlocated

along the Green River near Range Creek in Carbon County. Slopes are .-

single to slightly convex in shape and long in length. The present
vegetation is mainly pinyon pine, Utah juniper, Salina wildrye, Mormon
tea, and Douglas fir. Elevation is 5,200 to 8,900 feet. The average
annual precipitation is about 12 to 16 inches, the mean annual air
temperature is 42 to 45 degrees F, and the average freeze-free season is
100 to 120 days.

This unit is 50 percent Podo vefy bouldery . loam, 50 to 70 percent

slopes; 30 percent Rock outcrop, and 20 percent other soils.  The Podo.

soil is on steep mountain sideslopes, and the Rock outcrop is on nearly
vertical ledges and cliffs.

Included in this unit is about 10 percent a soil similar to Falcon
loam, 1 to 8 percent slopes except on 40 to 70 percent slopes; 5 percent
Firo cobbly fine sandy loam, 3 to 30 percent slopes, 5 percent Guben
extremely bouldery loam, 50 10 75 percent slopes. These soils are
intermixed on the landscape.

The Podo soil is shallow and well drained. it formed in colluvium and
residuum derived dominantly from sandstone and shale.

Typically, the surface layer is brown very bouldery sandy loam about 5
inches thick. The underlying material is strong brown gravelly sandy
loam. Sandstone is at 3 depth of 12 inches. Depth to sandstone ranges

from 10 to 20 inches.

Permeability of the Podo soil is moderate. Available water capacity,
to a depth of 12 inches, is less than 2 inches. = Water supplying capacity
is less than 2 inches, The organic matter content of the surface layer is
1 to 3 percent. Effective rooting depth is 10 to 20 inches.  Runoff is
rapid, and the hazard of water erosion is high. The hazard of soil

blowing is slight.

Rock outcrop consists of-areas of exposed sandstone, 1imestone and
hard shale. It dominantly consists of sandstone.

This unit is used for wildlife habitat.

The Podo soil is in capability subclass Vllle.
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PODO SERIES

These soils are classified as 1oamy,‘mixed (calcareous), frigid Lithic
Ustorthents . '

The Podo series consists of shallow, well drained and moderately rapid
permeable soils that formed in residuum and local colluvium derived
dominantly from sandstone with some soils derived from Timestone and

shale.

These soils are on gently sloping benches, ridge tops, and sideslopes
of moderately steep to very steep hills and mountains at elevations of
5,200 to 8,400 feet. Slope ranges from 1 to 70 percent. The average
annual precipitation ranges from 12 to 20 inches, and the mean annual air
temperature ranges from 42 to 45 degrees F.

They are near the Detra Variant and Doney soils. Detra Variant and
Doney soils have pedons deeper than 40 inches. Detra Variant soils have
mollic epipedons.

A typical pedon of Podo very stony loam, 40 to 70 percent siopes
located about 4.0 miles north of Bruin Point; 2,200 feet east and 100 feet
south of the NW corner of Section 16., T. 13 S., R. 14 E.

Al11--0 to 5 inches; grayish brown (10YR 5/2) very stony Toam, dark
grayish brown (10YR 4/2) moist; weak fine .granular structure; hard,
friable, slightly sticky, and slightly plastic; common very fine, fine,
and medium roots; slightly calcareous, carbonates are disseminated;
moderately alkaline (pH 8.2); abrupt smooth boundary.

Al12--5 to 10 inches; light brownish gray (10YR 6/2) clay loam, dark
grayish brown (10YR 4/2) moist; weak fine granular structure; hard, firm,
sticky, and plastic; common very fine and fine, few medium roots; few very
fine and fine pores; 5 percent gravel; slightly calcareous, carbonates are
disseminated; moderately alkaline (pH 8.0); abrupt smooth boundary.

C1--10 to 16 inches; light brownish gray (10YR 6/2) clay Tloam, brown
(10YR 4/3) moist; moderate medium subangular blocky structure; very hard,
firm, sticky, and plastic; common very fine and fine, few medium roots;
few very fine and fine pores; 5 percent gravel; moderately calcareous,
carbonates are disseminated; moderately alkaline {pH 8.0) abrupt wavy
boundary.

"R--16 inches; sandstone.

Depth to 1lithic contact is 8 to 20 inches. Rock fragments are in
individual horizons and range from 0 to 70 percent but average Tless than
35 percent in the control section. Mean annual soil temperature is 44 to
47 degrees F and the mean summer soil temperature is 59 to 64 degrees F.
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MTH--CABBA-GUBEN-ROCK QUTCROP COMPLEX, 40 TO 75 PERCENT SLOPES.

This map unit is on sides of mountain canyons mainly east of Price
Canyon and South of Nine Mile Canyon. Slopes are medium 1o Tong and
convex. Elevation is 5,000 to 8,200 feet. The average annual precipita-
tion is about 14 to 20 inches, the mean annual air temperature is 42 to 45
degrees F, and the average freeze-free season is 60 to 120 days.

This unit is 45 percent Cabba bouldery loam, 40 to 70 percent slopes,
20 percent Guben extremely bouldery loam, 40 to 75 percent slopes, and 15
percent Rock outcrop. The Cabba soil is on very steep sideslopes between
Rock outcrop ledges, the Guben soil is on steep foot slopes and Rock
outcrop is on canyon rims, ledges, and very steep sideslopes.

Included in this unit are about 8 percent Peso extremely bouldery fine
sandy loam, 50 to 80 percent stopes on colluvial foot slopes and toe
slopes, 5 percent of a soil similar to Lazear sandy clay loam , high
rainfall, 1 to 8 percent slopes, except it has slopes of 40 to 75 percent
and is between Rock outcrop ledges; 2 percent Rivra Variant extremely
bouldery loam, 1 to 8 percent slopes, on bottoms of drainageways and 5
percent of a soil similar to Guben extremely bouldery loam, 40 to 75
percent slopes except that it is very cobbly fine sandy loam, 30 to 50
percent slopes.

The Cabba soil is shallow and well drained. It formed in residuum and
colluvium derived dominantly from sandstone and shale of the Green River
Formation. Slopes are 40 to 70 percent. The present vegetation is mainly
pinyon, juniper, Salina wildrye, and Mormon-tea.

Typically, the surface layer 1is pale brown bouldery loam about 3
inches thick. The next layer is brown loam about 4 inches thick. Below
this layer is light yellowish brown loam that is underlain by rippable
shale at a depth of about 15 inches. Depth to shale ranges from 3 to 20

inches.

Permeability of the Cabba soil is moderate. Available water capacity,
to a depth of 9 inches, is about 1 to 3 inches. Water supplying capacity
is 2 to 5 inches. The organic matter content of the surface layer is 1 to
3 percent. Effective rooting depth is 3 to 20 inches. Runoff is rapid,
and the hazard of water erosion is high. The hazard of soil blowing is

slight.

The Guben soil 1is deep and well drained. It formed in colluvium and
residuum derived dominantly from sandstone and shale-of the Green River
Formation. Slopes are 40 to 75 percent., The present vegetation is mainly
Douglas-fir, pinyon, juniper, Salina wildrye, birchleaf mountainmahogany,

and serviceberry.

Typically, the surface is covered with a mat of partially decomposed
leaves, twigs, and needles about 1/2 inch thick.  The upper surface layer
is grayish brown extremely bouldery loam about 7 inches thick. The
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underlying surface is pale brown very stony Tloam about 8 inches thick.
The next layer is very pale brown very stony loam about 15 inches thick.
The next layer to a depth of 60 inches or more is 1ight yellowish brown
extremely stony loam. A Tayer of carbonates is at a depth of about 15
inches.

Permeability of the Guben soil is moderate. Available water capacity, f

to a depth of 60 inches, is about 6.0 to 7.5 inches. Water supp]yingl,‘

capacity 1is 7 to 10 inches. The organic matter content of the surface
layer is 3 to 5 percent. Effective rooting depth is 60 inches or more.
Runoff is rapid and the hazard of water erosion js high.  The hazard of
soil blowing is 'slight. Rock outcrop consists of areas of exposed
sandstone and shale. It dominantly occurs on canyon rims, ledges, and
very steep sideslopes.

This unit is used as rangeland and for wildlife habitat.

This unit is in capability subclass Vlle, nonirrigated.
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CABBA SERIES

These soils are classified as loamy, mixed (calcareous), frigid,
shallow, Typic Ustorthents. The Cabba series consists of shallow, well

drained, moderately permeable soils that formed in residuum and colluvium

derived dominantly from shale or siltstone of the Green River Formation.

These soils are on benches, canyon rims, and steep canyon sideslopes
at elevations of 5,000 to 8,200 feet. Slope ranges from 3 to 70 percent.
The average annual precipitation ranges from 12 to 16 inches, and the mean
annual air temperature ranges from 42 to 45 degrees F.

They are near the Podo, Guben, and Patmost soils.

Podo soils have hard sedimentary rock at depths of less than 20 inches
Guben and Patmos soils have depths greater than 20 inches.

A typical pedon of Cabba extremely bouldery loam, 40 to 70 percent
slopes was described on the slopes of Cottonwood Ridge; 250 feet west and
1,500 feet north of the southeast corner of Section 7, T. 13 S., R. 16 E.
(Photo Mo. & Coord. 1-57, J-15). '

Al--0 to 3 inches; pale brown (10YR 6/3) bouldery loam, brown (10YR
4/3) moist; moderate medium granular that parts to fine granular struc-
ture; loose, slightly sticky, slightly plastic; common very fine and fine
roots; 5 percent fine gravels, 10 percent cobbles; 15 percent boulders;
slightly calcareous, carbonates are disseminated; strongly alkaline (pH)
8.6) abrupt smooth boundary. :

C1--3 to 7 inches; brown (10YR 5/3) 1loam, brown (10YR 4/3) moist;
mottles; weak fine granular structure; loose, slightly sticky, slightly
plastic; common very fine and fine roots; slightly calcareous, moderately
alkaline (pH 8.4); abrupt smooth boundary.

C2--7 to 15 inches; 1light yellowish brown (10YR 6/4) loam, yellowish
brown (10YR 5/4) moist; massive; soft, friable, slightly sticky,
slightly plastic; common very fine, fine roots; 5 percent shale
fragments which slake in water; slightly calcareous, strongly alkaline
(pH 8.8); abrupt smooth boundary.

C3r--15 inches; rippable shale; soft carbonate coatings on the surface
of rocks. ‘

Depth to soft shale or siltstone is 8 to 20 inches. Rock fragments are
soft shale, siltstone with some sandstone fragments and range in size from .
fine gravel to large sandstone flags and boulders. The surface contains
from 0 to 10 percent coarse fragments, but the control section contains
less than 35 percent. These soils are commonly calcareous throughout.
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The A horizon has hue of 2.5Y or 10YR, value of 5 to 7 dry, 3 to 5

moist, and chroma of 2 or 3. It is loam, bouldery loam, or gravelly loam.

The C horizon has hue of 2.5YR or 10YR, value of 5 or 6 dry, 4 or 5
moist, and chroma of 2 to 4. It is loam, silty clay Tloam, clay loam,

gravely loam, extremely gravelly 1loam. The € horizon is moderately .

calcareous or strongly calcareous and is moderately to strongly alkaline.
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GUBEN SERIES

These soils are classified as 1oamy<ske1e£a1 Typic Calciborolls.

The Guben series consists of deep, well drained, moderatély permeable
soils that formed in colluvium and residuum derived dominantly from
sandstone and shale of the Green River Formation:

These soils are on steep and very steep canyon sideslopes at
elevations of 5,000 to 8,400 feet. Slope ranges  from 30 to 75 percent.
The average annual precipitation ranges from 16 to 20 inches, and the mean.
annual air temperature ranges from 42 to 45 degrees F.

They are near the Cabba, Peso, and Lazear soils. Cabba and Lazear
soils are shallow. Peso soils are moderately deep.

A typical pedon of Guben extremely bouldery loam, 40 to 75 percent
slopes, was Tlocated in Prickly Pear Canyon; about 1,200 feet south and
2,000 feet east of the northwest corner of Section 14, T. 12 S., R. 15 E..
(Photo No. & Coord.) 1-55A, G-7).

01--1/2 inch to 0; 1litter of partially decayed pine needles and
grasses.

Al1--0 to 7 inches; grayish brown (10YR 5/2) extremely bouldery loam,
very dark grayish brown (10YR 3/2) moist; weak fine granular structure;
soft, very friable, slightly sticky, slightly plastic; common very fine
fine, medium and coarse roots; 15 percent gravel, 10 percent cobbles, 5
percent stones, 10 percent boulders; moderately calcareous, carbonates are
disseminated; moderately alkaline (pH 8.2); clear wavy boundary.

Al2--7 to 15 inches; pale brown (10YR 6/3) very stony loam, dark brown
(10YR 3/3) moist; weak fine granular structure; soft, very friable,
slightly sticky, slightly plastic; common very fine, fine, medium, coarse
roots, 10 percent gravel, 15 percent cobbles, 20 percent stones; moder-
ately calcareous, carbonates are disseminated; moderately alkaline (pH
8.4); clear broken boundary.

Clca--15 to 30 inches; very pale brown (10YR 7/3) very stony loam,
pale brown (10YR 6/3) moist; moderate medium subangular blocky structure;
s1ightly hard, friable, slightly sticky, slightly plastic; common very
fine, few fine, medium, coarse roots, few very fine, and fine pores; 10
percent gravel, 20 percent cobbles, 20 percent stones, 5 percent boulders;
strongly calcareous, carbonates are disseminated; strongly alkaline (pH

8.6); clear smooth boundary.

C2--30 to 60 inches; light yellowish brown (10YR 6/4) extremely stony
loam, brown (10YR 5/3) moist; moderate medium subangular blocky structure;
slightly hard, friable, slightly sticky, slightly plastic; few very fine,
fine, and medium roots; few very fine, medium common fine pores; 10
percent gravel, 20 percent cobbles, 25 percent stones, 5 percent boulders;
modgrate]y calcareous, carbonates are disseminated; strongly alkaline (pH
9.0). :
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The mollic epipedon 1is 7 to 16 inches thick. Depth to bedrock is
greater than 40 inches. The control section 1is commonly very stony loam
but ranges to include fine sandy loam, very stony fine sandy loam "in some
pedons. Rock fragments are 35 to 60 percent 1in the control section and
consist of gravel, cobbles, stones and boulders. These soils are commonly
calcareous throughout.

The A horizon has hue of 10YR, value of 4 or 5 dry, 2 or 3 moist, and;
chroma of 1, 2 or 3. It is very stony loam, extremely bouldery loam.

" The C horizon has hue of 10YR, value of 5 to 7 dry, 4 to 6 moist,,and.

chroma of 3 or 4. The C horizon is moderately calcareous or strongly.
calcareous 'and is moderate1y.to strongly alkaline.

293



w s D!’ll'ult' OFf asm.

I(.I 10 .y
Y :'i. 4ot 2 [43) $01L ComtEAvATION S I
T )
e e SOIL INTERPRETATIONS RECORD MTH. UIF2
1] ¥
R | MLRAIS) (77 OF UNIT uun NAM - RN
AT m] sms}_m%mmncono onz REVISED i DIFIER
CLASSI I nescmpn
T ] P : ; ; : : IR : T -
. ﬂlSU v.o 2 1 1 2 1 Y D ooeie e e S 1 " 1
- ?:- 1 i I A " 2 aat ETPIRIPETNARE S L A AT S S A . L 1 I
T : A x N 1 1 1 I ). P 4 1 1
v ;.[ 1 " 1 aa o PR i : I ST 1 1 L
e AL OLL . : ’ TYTIMATED SO PROPERTIES ' ' ! :
o e DEPTR . T FRACT, PERCENT OF WATERIAL LESS - Looo ] PLAS
8 “r-.v [IreN ) USDA TEXTURE P UNIFIED AASHO >IN, THAN 3 IN. PASSING SIEVE 0 TiCITY
L tPCT) 1 10 © e i T
PROP | M1;k]  0-5 | GR -1 GM- G(, SM-SC A4 5-Y5 | 70-80 | 65-75 | 50-65 | 35-50 | 25-30_]5-10
N1 0-5_| sT-1 . RYx-{, STy-L GG A-2,A4 35-45 | 50-60 | 45-55 | 35-50 | 25-40 | 25-30 ]5-10
7| [75-21 | GR-1,GRY-1 G 6L, SHESC A-2,A4 0-20 <75 | 750-70 | 40-65 [ 30-50 | 25-30 [ 5-10
@l [Z1-60 | CBV-L,CBV-SL G-GC, SH-SC A1,A-2 25-50 | 40-75 | 35-50 | 30-45 | 15-35 | 25-30 [ 5-10
T
: ‘ :
DEPTH CLAY WOIST BuL K PERNEA- AVAILABLE ! r-i()ll SALINITY SHRINK-SWELL | EROSION WING ORGANIC CORROSIVITY
s DENSITY BILITY WATER CAPACITY REACTION FACTORS £ROD. RATTER
(| (PCT OF <BM GO R o o (MMHOS/CH) POTEKTIAL A0 Groub | Peny (T (T AT
PROP [ 81, 20-22 - 0.6-2.01 _0,12-0.14 ! 7.9-9.0 |2 10W 2012 | 8 \-3__|HIGH____| MODFRAIL
i L) sae Pgoay - 0.6-2.0 0.08-0,10 8.5:9.0 12 1 0K 20 2 ) 11
' 3| bEetw o572 - 0.6-2.01 _ 0,10-0.14 7.9-9.0 J<2 10w R :
T oA |T22-24 - 0.6-2,0] _ 0.06-0,12 7,9-9.0 {<? LOW R vt
T ABOVE ' T
: ‘
HICH WATER TABLE CEMENTED PAN BEDRICX SuBSIDENCT POTENTIA,
FLODDING RYD
DEPTH ) DEPTH DEPTH INTIAL | TOTAL FROSY
s TRy 1 A Tl o KIND WOKTHS iy MARDNESS (N, HARDRESS | ', L e IS
e T PRI ROE | i £.0 - £0 - B IMODFRATL
R ’ FOCTRITES ™y SANITARY FACILITIES RIYWeony]  FOOTNOTES ™\ CONSTRUCTION MATERIAL
HGN 4-8;; MODERATE - PERCS SLOWLY, LARGE STONLS FiLL {15t b 4-15%: FAIR - LOW STRINGIH. LARGE SIONES |
7| SEPTCTANk [T8 Tey: MODCRATE - PERCS SLOWLY. SLOPE. 7 | 157254 FAIR = LOW STRENGIH. LARGE SIONES. SLOPE |
J ABSORPTION LARGE_STONES 3 ROADFILL 25-603: POOR - SILOPF
1 FIELDS 15-60%: SEVERE - SLOPE :
Do | []__4-73GR; MODERATE - SEIPAGE, SLOPE SANE 267 T {HPROBABIT - EXCESS FINES, LARGE STOMFS
7 sEwac 4-735T: MODERATE - SEEPAGE, SLOPE, LARGE STONE § C
3} LACOONS 7-60%: SEVERE - SLOPE ]
3 7
LIEHIE mmany 4158 SEVERE - LARGE STONCS Chvie Lon T SMPROBABLE - EXCESS FINES. LARGE STOMES . . |
| [ 15-£03. SEYERE - SLOPEL LARGE $ :
3 LANDFILL —— 3 GRAVEL
T (TRENCH. [
T 13
TTLI T . 4-Ai: SLIGAT o] in [J_4-155: POOR - LARGE STONES. ARFA RECIAIM . |
- &) 'TARY | B-15: MODFRATL - SLOPE 2 [ 15- -
B 1B LANDFILL 15-B0A: SEYLRE - SLOPE ] Yorso
- jiﬂ (ARELA) ' -
atendd - [ Bl )
VIR [} a-153._POOR - LARGE_SIONES WATER MANAGEMENT
ey ;o DALY 75 503, POOR - LARGE STONE S~ SLOPE FOTTNOTES TN
2. SH « 1 COVER FOR POXDRS | 23} . L 4-R%: MIDFRATE - SEFPALGE, SILOPE
A% al o uamorLL ! oD -60%; SEYERF - S)OPF
oo k] RESERVOIR
. [
R " FooTROTES™Y BUILDING SITE DEVELOPMENT : ARCA
£xcav it I:_._J:Bl'_mDEBAIL.—__LARGLSMES LIS R R—— LLSEXERE - 1 ARGE STONFS
}1 ~if o T8-60\ SEVERE — STOPF £ SLOPE | £ omes ano
]| . EXCAVATIONS i LEVELS
7 ;
DwEL IJIJ L “R%- . I PONDAQ | 251 EXCAVATED L SEMERE o NO_MATER
) 7 DWELLINGS Y68 . - re 1B PONDS
i 3 ITHOUT _15-60%: SEVERE = SLOPF 3 AQUIFER
1 BSEMENTS i ph
] g H
- DOEL | 141 - B%: TE £ DRAIN | 261 LI oEEP 1O WATER
DVILLINGS B-15%: MODERATE - SLOPE, LARGE STONES ]
| Tk 15-60%;_SEVERE - SLOPE 3ji . DRAIMAGE
dl ASEMENTS 1
B 3
BT " 6% RATE = RGE_STONES RIG_[ 21 L] LARGE STONES. SLOPE
8-60%; SEVERE - SLOP
- COMMERCIAL 08t - RRIGATION
1 ILOMGS .
Y 3
Roabs | 161 B1: - - W, [ TERRAC | 281 L] _4-Bx: {ARGF STONES
L Q%En; S E—— 7j  TERRACES 1 8-£0i: SLOPE. LARGE STONFS
) ROADS AND B 15%: MODERATE - LOW_STRENGTH. SLOPE., 3 AND
i STREETS FROST ACTION U DIVERSIONS
3 15-60%: SEVERE - S10OPF
Q1] (1 1-8:GR: MODERATE - SMALL STONES, LARGE STONLS | YATERW -8z s aRse syones
7 LAWNS, - S, SLOPF
A oscarm, | B-153GR; MODE RATE - SHA| STONES. SLOP B geasstp |B-OX: LARGE SIONFS. S
, AND COLE M_‘_sEV[RE - SLO E1 : TS : . WATEREAYS
L_STONES, LARGE |
( g FAIRATS 15- 60157  SEVERE- SHALL STOMES. LARGE STONES, SLOPE 5
| FOOTHOTES REGIOKAL INTERPRETATIONS
REGION 10
i
]
[}

294



Q) ‘

L RECREAT!ONAL oavcmwsn'r

UNI} NAME GUBEN
'3 NIT MODIFIER:
‘c‘ [t} 1E FRTETT TWEBRL FOOTROTE
21 " . - < PLAYGD [ 7
. B 15308 s ‘ [ F-f0%: SFVFRE « SIOPF. SMAIL STORES —_
3 CAMP AREAS 15+601GR: SEVERE - SLOPE PLAYGROUNDS . ]
s 4-16557: SEYERZ = SMALL STONES ! ]
‘ 15- 60.5] SEYERE - SLOPE, SMALL STONES 5 -
FiNiT 317 FRATE - SMALL STONES PATRS 35 | 4-15XGR:_SLIAHT
7 8- nzr,n MODERATE - SLOPE. SMALL STONES PATHS 16.25%GR: MODERATE - SLOPE
YE OPMCMCAREAS | 35 6p3fR: SEVPRE - SLOPE XD - ‘.]5151 MODERATE o LARGE STONES
[} 415581 SFYERF - SMAI! 'STONES [} TRAILS )
I 1560251 “”W H 25 m=- LU SL00E i
7~ FOCTNCTE CUS PYR ACKE OF © ARD PASTURE (HIGH CEVEL h?
choprC f1:; cuass.
} i; DETERMIAING CAPABILITY
— - PRASE CILLAS LLYS WD L1 i iRk, [ 110000 TLIL D LN OL.LL LS 1L L
ops_| 3 =403 [13
§0-60% €
[
i
13
3
3
5]
Sr
7
Fr-‘.:wm WOUDCARD SUTTABILITY
ORD - uucru{;‘. Fé;,s‘;u; . 5 FOTTaTiaL PRODUTTIVITY o TREES 70 PLANT
DET[RumNG ERDSI EQuUiP SEEDLIN yibTn, LANT ! L)
PHASE s WAZARD St WORT'Y. WAZARC COuPET, COMMION TRELS MDEX L
30005 3-:2[ 'NONE
12
134
IR
HER
T
|
(3
J
7
3
[]
3
t
Vi AL WINUBFEAKS
CLALS - DE TERVINING PrASE TPLCIS L SPLOIES [ SPECIES [ SPECIDY ﬂ'ﬂ"
#IN0BK 3&; NONE —f
Y
[ J
T
T
I /- FOCINOTE WILOUTFE RABTTAT SUTTABTL
CLASS. POTCNT AL FOF KABITAY (LEMINTS POTENTIAL AS MABITAT FOR
DETERWINING GRAIWE | GRAIS R wib HAETAD TONT LR SHRUBS VETLAN THKoL(W | DPUNUAND | WOODUAND | WLTLARD |
PHASE SELD LEGUWE NERB TREES PLANTS PLANTS WATCR waDUFE | WiLOUFE | WiLDLIFE | wiDLIFE
[N ECH 483 POOR | POOR FAJR - POOR FAIR POOR ____|¥. POOR FALR rAm__._L_EQOR__LAIR__d
7 8-401 POOR POOR FALR : POOR __ [FAIR___ | ¥. POOR | Y. POD FAIR FAIR Y. POOR { FAIR
3 40-603 Y. POOR |V, POOR [ FAIR - POOR ___ |FAIR_____1 Y. POOP | Y._POOR | PQOR FAIR Y. POOR ! FAIR |
T -
2 . —
7T POTERTIAL RK PLART COMNUNRITY [RERGECKN S URY VEGETATION] 4
PLANT PURCENTAGE COMEOL. 140 whY WEIGRT . BY CUASS . DLTCRMINING PHASE —
PHASE_J 401 COWMON PLARY MAME SYWBOL
T 1ie nseye THIGH RAINFALL SI-1 —
PUAYT {1 INDIAN RlCEGRASS QRHY - 8
Ty NEEOLEANDTHREAD 37608 - 16
) ,_BLUIEUNMLATGRASS AGSP. [ [l
B[ WESIERN WHEATGRASS AGSM 5 I
Y BLUF GRASS PDALS 16 8
O] [ _SLENDER WHEATGRASS. AGIR 5 -
10 [
|_OYMER PERENNIAL_FORRS. PREE 9 1
THER Sﬂuhmm g5 e g Q
7 TREALL U BGANY K - L}
H LACK SALLBRUSH ARARN 2 §
] ASKAYODN SERYICEBERRY AMAL2 2
{ AH_ SNOWBE RRY SYORU = .
k] G _SAGEBRUSH. ARIR2 A 15 .
T TIERRRLISH PLIRZ 1 12 e
e, POTENTIAL PROGUCTION (LBL/AC, DRY ¥1 [TV] LPLAND. STONY. LOAN FAT. —
proouc [ 41 FAYORABLE YEARS 1500 1500
b e un 28
L _150. 100,
STl ‘ FRTNGTES
NOTES Jut i A T, 1 1L UTAY " A 2 ad Adoiddd
M M S 33 INCHES, THICK e . AN A N 1 ) o adddad
1 LA Aad i d At dad A N A4 a Aaa P TR WU | i 1 al ot ddodhahodmaobed
[} e 1 rs hodid b A A A A4 A, A 4 1 ) BTy (WO W]
s A 1 A e P | A A . W A i A A ey \.A.£J.J.
] n A w1 A A A 2 A i Sttt b,
! 3 deddddch bbebodh. " N A A 1 L | Py PpreTwE!

295



oo

tf‘l'}

HUG--MIDFORK-ELWOOD COMPLEX, 50 TO 70 PERCENT SLOPES

This map unit s on steep mountain sideslopes. It is Tlocated all
along the Book C1iff Mountain Range, Whitmore Canyon, and Price Canyon.
Slopes .are single to convex in shape and 1long in length. The present
vegetation is mainly Douglas fir, snowberry, and quaking aspen. Elevation
is 7,900 to 9,500 feet. The average annual precipitation is about 20 to
30 inches, the mean annual air temperature is less than 38 degrees F, and
the average freeze-free season is less than 60 days.

This unit is 40 percent Midfork bouldery loam, 50 to 70 slope; 30
percent Elwood extremely bouldery loam, 50 to 70 percent, and 30 percent
inclusions of other minor soils. = These soils are intermixed on the
landscape. /

Included in this unit is about 15 percent of a soil similar Midfork
bouldery loam, 50 to 70 percent slopes except with less than 6 inches of
dark surface; 10 percent Parkay very stony loam, 50 to 70 percent slopes,
eroded, 5 percent Comodore very stony, Very fine sandy loam, 50 to 60
percent slopes.

The Midfork soil is very deep and well drained. It formed in
colluvium dervied dominantly from sandstone and shale.

Typically, the surface is covered with a mat of partially decomposed
twigs, leaves, and needles about 2 inches thick. The surface Tlayer is
dark yellowish brown bouldery loam and clay loam about 7 inches thick.
The underlying material to a depth of 30 inches is yellowish brown very
channery loam. The next layer to 2 depth of 60 inches or more is
yellowish brown gravelly loam.

Permeability of the Midfork soil is moderately slow. Available water
capacity is about 6.0 to 7.5 inches. Water supplying capacity is 15 to 19
inches. . The organic matter content of the surface layer is 5 to 10
percent. Effective rooting depth is 60 inches or more. Runoff is rapid,
and the hazard of water erosion is high. The hazard of soil blowing is

slight.

The Elwood soil is moderately deep and well drained. It formed in
colluvium and alluvium derived dominantly from sandstone, siltstone, and

shale.

Typically, the surface is covered with a mat of fir needles and twigs
about 1 inch thick. The surface layer is brown extremely bouldery loam
about 4 inches thick. The subsoil is brown very gravelly silt loam about
15 inches thick. The substratum is brown very gravelly silt loam about 5
inches thick over hard sandstone.

Permeability of the Elwood soil is moderate. Available water capacity
is about 2.5 to 3.5 inches. Water supplying capacity is 7 to 10 inches.
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The.organic matter content of the surface layer is 5 to 10 percent.
Effective rooting depth is 20 to 40 inches. Runoff is rapid, and the
hazard of water erosion is high. The hazard of soil blowing is slight.

This unit is used for wildlife habitat.  This unit is in capability
subclass Vile, nonirrigated. .

"
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MIDFORK SERIES
These soils are classified as loamy-skeletal, mixed Typic Cryobor;
olls. .
The Midfork series consists of deep, well drained, moderately slow
permeable soils that formed in calcareous gravelly alluvium and colluvium

derived dominantly from calcareous sedimentary rocks.

These soils are on gently sloping to very steep fans and mountain
sides at elevations of 7,500 to 9,500 feet.

Slope ranges from 50 to 70 percént.

The average annual precipitation ranges from 20 to 30 inches, and the
mean annual air temperature ranges from 34 to 38 degrees F.

They are near the Elwood, Macar, Quigley, and Podo soils. Elwood and.

‘Macar soils have bedrock within 40 inches. Podo soils have shallow
control-sections over sandstone and are neutral or slightly acid through-
out. Quigley soils have fine-loamy control sections.

A typical pedon of Midfork bouldery loam, 50 to 70 pércent slopes
Jocated about 4 miles west and 2 miles south of Rock Creek Ranch, 1,600
_ feet north and 950 feet east of the SW corner of Section 22., T. 15 S.,
R. 16 E.

02--2 inches to 0; partially decomposed twigs, leaves, and needles.

Al1--0 to 1 inch; dark yellowish brown (10YR 4/4) bouldery Tloam, dark
brown (7.5YR 3/2) moist; weak fine granultar structure; soft, very friable,
nonsticky, and nonplastic; few very fine and fine roots; neutral (pH 7.2);
abrupt smooth boundary.

Al12--1 to 7 inches; dark yellowish brown (10YR 4/4) clay loam, dark
brown (10YR 3/3) moist; weak medium prismatic’ structure that parts to weak
medium granular; slightly hard, firm, slightly sticky, and slightly
plastic; common fine and few medium roots; few very fine and fine pores;
10 percent fine gravel; mildly alkaline (pH 7.8); clear smooth boundary.

Cl--7 to 30 inches; yellowish brown (10YR 5/4) very channery loam,
brown (10YR 4/3) moist; massive; slightly hard, firm, slightly sticky, and
s1ightly plastic; common fine and few medium roots; 30 percent channers,
10 percent gravel, and 5 percent cobbles; slightly calcareous, carbonates
are disseminated; mildly alkaline (pH 7.8); gradual smooth boundary.

€2--30 to 60 inches; yellowish brown (10YR 5/4) gravelly Tloam, brown
(10YR 4/3) moist; massive; soft, friable, slightly sticky, and slightly
plastic; few fine roots; 10 percent channers and 25 percent gravel;
s1ightly calcareous, carbonates are disseminated; moderately alkaline (pH
804)'
345



The mollic epipedon is 7 to 15 inches thick. Depth to free carbonates.
range from 4 to 15 inches. Mean annual soil temperature is 36 to 40
degrees F. The control section is commonly gravelly loam or gravelly clay
loam but ranges to include very channery loam in some pedons. Clay
content is 18 to 35 percent. Rock fragments are 35 to 65 percent of the

control section.

The A horizon has hue of 10YR or 7.5YR, value of 4 or 5 dry, 2 or 3
moist, and chroma of 2 to 4. The A horizon is neutral to moderately -

alkaline.

The C horizon has hue of 10YR or 7.5YR, value of 4 to 6 dry, 4 or 5
moist, and chroma of 2 through 4. The C horizon is mildly alkaline to

strongly alkaline.

346



(,

'

ELWOOD SERIES
These soils are classified as loamy-skeletal, mixed Argic Cryoborolls.

The Elwood series consist of moderately deep, well drained, and
moderately permeable soils that formed in residuum and colluvium derived
dominantly from sandstone and shale.

These soils are on moderately steep to very steep mountain slopes at
elevations of 7,900 to 9,500 feet. Slope ranges from 50 to 70 percent.
The average annual precipitation ranges from 20 to 30 inches, and the mean
annual air temperature ranges from 32 to 38 degrees F.

They are near the Decross, Adel, Benteen, Teton, Midfork and Zillion
soils. Decross, Adel, Teton, and Benteen soils have fine-loamy control
sections. Zillion, Decross, Adel, and Benteen soils have thick dark
colored surface horizons. Midfork soils. is a very deep soil.

A typical pedon of Elwood extremely bouldery loam, 50 to 70 percent
slopes located 1.0 miles south of the Valley Mountain Summit; 10,000 feet
east of the SE corner of Section 7., T. 15 S., R. 15 E.

01--1 inch to 0; undecomposed twigs, needles, and leaves.

A1--0 to 4 inches; brown (10YR 4/3) extremely bouldery loam, dark
brown (10YR 3/3) moist; moderate fine granular structure; hard, friable,
slightly sticky, and slightly plastic; few fine, medium and coarse roots;
5 percent gravel, 5 percent cobble, 15 percent stones, 5 percent boulders;
mildly alkaline (pH 7.6); abrupt smooth boundary. '

B21t--4 to 13 inches; brown (10YR 4/3) very gravelly silt loam, dark
brown (10YR 3/3) moist; weak fine subangular blocky parting to weak fine
granular structure; hard, friable, slightly sticky, and slightly plastic;
common fine and medium, and few coarse roots; 30 percent gravel, 10
percent cobbles, and 5 percent stones; mildly alkaline (pH 7.6); clear
wavy boundary.

B22t--13 to 19 inches; brown (10YR 5/3) very gravelly silt loam, brown
(10YR 4/3) moist; weak medium subangular blocky structure; hard, friable,
slightly sticky, and slightly plastic; common very fine, and few medium
roots; 30 percent gravel, 10 percent cobbles, 5 percent stones; mildly
alkaline (pH 7.8); abrupt wavy boundary.

B23t--19 to 24 inches; brown (10YR 5/3) very gravelly silt loam, brown
(10YR 4/3) moist; rock structure; hard, friable, slightly sticky, and
s1ightly plastic; few very fine, fine and medium roots; 40 percent gravel,
10 percent cobbles, and 5 percent stones; slightly calcareous, carbonates
are disseminated; moderately alkaline (pH 8.0); abrupt wavy boundary.

R--24 inches; sandstone.

A range of characteristics has not been determined for this series.
263



Lee s
"1‘-‘6 e

ot (ODI O 2

M

SOIL INTERPRETATIONS RECORD

HUG

\

N

—n

e 3. DEPARTWINY OF AGAICULYURT

201, COMRLAVAYION BEAVICL

MLRASY 77 . KIND O umTrNAHET ELw000 —
STATE [ yTan RECORD WO. KUTHORTSTT _ESC lDATE REVISED MODIFIER
S e Sor DESCRIPTION— —
i A 2 A | 1 . 2 N PR S S SIS 1 1 N
A 1. i Ry 2 1 - J WEE ST TSy 2 T S PR L ' 1
A A A Py 1 L L WY e, 1 i A
1 I 1 e ' 1 i | PR | P U NS S R 3 A 1 1
A, A 1 A A s, [P P T 2 1 1
A A A A X 4. A A A | ]
! —~TOETRETL [SYIMATED SO PROFERTIES
: DEPTN FRACT. FLACENT OF MATERAL LESS Louin | LA
" m USDA TEXTURE UNIFIED AASHO >3, THAN } IN. PASSING SIEVE ety
i (PCTY 0 W0 M % LT 1 upix
4 PROF | 04, 0-1) 1L M CL A4 0 155-100 | B0-95 | 25-B0 | 20-pm5 | 22-32 § 8.10
i H | N BYX-L GRY-1 1L =G0, C1L-MCL A-2_A-4 T06s | 85-90 | 50-85 | 40-75"] 30-85_} 23-30 | R-1h
L 3l [11-33 CB-SICL.CBY-S1CL. CA-L GM.SCLOLLM A-2.A-4.A-f 10-40 1 _40-50 | 35-20_ | a0-10_] 25-50 { 28-35 } B-18
P [ 1 33-38 GRY-SIL SM-5C, CL-M, A-2 0-10 | 45-55 | 40-50 | 35-45_{ 30.18 | 25-30 1 %-1%
vl 3] 1% SH-3C. CI-ML A-¢ 0-10 1 45-55 1 40-50 | 3545 | 30-35 | 28-30 1 5-1%
o 3
: DEPTH CLAY ¥OI5T BULK ERWEA. AVAILABLE 0L SALINITY SHRINK.-SYELL | EROSON T w0 { ORGAMC CORROSIVITY
T e PET OF <M DENSITY BILITY WATER CAPACITY REACTION (A0S /Ciy POTENTIAL |.TACTORS | EROD. | WATTER
l ik i (G Ty _{INHR; NN (pHY K 1 GROUP (PCTY FIL L CONCRETL
i LMY 2-16 - 0.6-2.01 _0.16-0.18 5 fi-6.5 <2 10w 241 3 & ] 510 MIGH | MODERATE .
-§ ! MR s B BRI IS L) 0.6-2,00 _ 0.10-0.14 7.4-1.8 <2 ) Ol Y7 31 a
i 54 otPIw | 27.3% 0.6-2,0] 0,08-0.14 6.1-2.3 <2 10w
b 1 AS 318 .
X T ABOVE
¢ ‘
. WIGH WATER TABLE CLWERTLD PAR BEDROCK SUBSIDENCT POTENTAL
FLOODING uYD
, 1343 DEPTH DEFTH INTTIAC | TOTAL FROST
; TRETIRES TR o) KIND WORTHS | U " | RARDNESS i WARDNESS | iy, . 15%]  acrion
£ L NONE | 1 36.0 - 20-30 HARD = L
l FOCTHOTES ™ SANITARY FACILITIES REYING OWLY FOOTNOTES ™\ CONSTRUCTION MATERIAL
TS T 70-15%: GEVERE - DEPTH 10 ROCK ful ] 10L. POOR - ARFA BECIAIM, IABGE SIONFS .
7l SEPTIC TANx [ 15+%: SEVERE - SLOPE, DEPTH TO ROCK ? 2t+%:  POOR - SLOPE. ARCA RECLAIM .
T ABSORPTION 3 ROADFILL
(X FIELD: ¢
: ¢ T
; Y ED [__‘ SEVERE - SLOPL, DEPTH IR ROCK SANG | 201 Lr_lmgmwmu . FXCFSS EINES
: B SENACE BYX-L: SEVERE - SUOPE, DEPH 10 ROLK. LARGL i{ a0
! E TON ' :
—1t LAGOONS STONES T
T ! 3 [ ? - U
. RENIH | (51 %:  SEVERE - DEPTH 10 ROCK GRAVEL | 2111 IMPROBARL £ _SOURCE » FYCESS FINES. —
' T3 SAMITARY L____LQ_LSH <EY K 7
Sl Dworwe [ 7SerSEVER - SL0PE. DEPIN IO ROCK et
%;,v (TRENCH: | BYx-L: SEYERE - DEPIM 10 ROCK. LARGE SIDNES ;
, R P I To-isa: SEVERE - DPPIH JO ROCK w122, LJ%“%%W‘
154%;  SEYERE - DEPTH K. SLOPE Y L5+ = Sl
LANDFILL * PIHIO BK. £ ] Tomson s -
i (AREA, L
5 H
cover ] 1) " 10-153._ POOR - AREA RECLAJM, SMALL STONES | ' WATER MAMAGEMENT
i DAILY T5+3:  POOR - AREA RECLAIM, SLOPE FOOTHOTES TN
5, COVER FOR PONDRS | 13 . SEYERL - SLOPF
. LARBFILL 7 POND
§ 3 RESERVOIR
[]
FOOTNOTES TN BUILDING SITE DEVELOPMENT ; Ane
fyeav [ l: 10-15%.  SEYLRE - DEPIH 10 ROLK DIxES [ 2t e . [l _sEveRe - gmua THIN LAYLR
: SALLOW [ 19+x: SEYERE - DEPIM TO ROCK. SLOPK Tj EWBAMKMENTS T pyyop: SEY
I ¥ DIKES AND SIONES
T EXCAVATIONS 1) LEVEES
g )]
peil |0 10-15%: MODERATF - SLOPE, DFPTH I0 BOCK PONOAQ | 1) IXCAVATED L|_ SEVERE = MO WATER
7 DYELLINGS LARGE_STONES b PONDS
] viTHout 152X SEYERE - SLOPE 3 AQUIFER
1 BASEMENTS . FEO
) 7
[Tl T1_10-18%: SEYERE - REPIH T0 ROCK DRAIN_| %) U __peep 10 wATER
DRELLINGS 154%: _ SEVERE - SIOPE, DEPTH IO ROCK 1
"N 3 DRAINAGE
i BASEMENTS T
P 3
RS ) T SrvrRe - scoer LI B [ _nepru 10 sock.. SLOPE .
AL 1 : w&.ﬂﬂmn.mﬁumﬂ—-—
J COMMERCIAL 7| RRIGATION —
it BUILDINGS [ . ——
e \S‘U ! 5 L
KoADS |1 { 10-15%;_ MODERATE - SLOPE, DEPTH TO ROCK TERRAC | 281 [ __SLOPE. DEPTM JO ROCK
! LOCAL RGE STONES 7|  TERmAces [ pyx-: SIOPF, LARGF STONFS. DEPH 70 ROCK
J ROADS AND Y5+ SEVERE - SLOPE I AXD
T STREETS T DIvERsioNs
}
CAWNE [ 13 WATERY SLOPE, DEPTH 10 ROCK
7 e, | L BVR-L: LARGL STONCS, SUOPL, DEPTH 10 ROCK
| LARDSCAPING, ] ORAKS(D
, 1 AND GOLF T WATEROAYS
3 FAIRRAYS T
. FOOTROTES 7\ REGIONAL INTERPRETATIONS
RLGICH | 181
T
]
{

: ) 264



@

UNT NAME ELWOOD RECREATIONAL DEVELOPMENT
. UNIT MOUIFIER. FOOTNOT
/T TOGINOTE REVING L t
Ave, ... 76-15%: PODLRATE - SLOPE PUAYGD | 31 SEVERT - SLUPE
: T asn: SEYERE - SLOEL T W -
B CAMP ARLAS T} PLAYGROUNDS BYX-L: SEVERL - LARGL STONES, STOPL
] { —
K T ]
PN 1. (I~ Jo-Ts: MODERALL - SLOPE PATHS 133} H 10-15%:__SLIGHT
b 16e%:  SEYERF - SLOPE 7 PATHS 15-25 1 uQQ{RAT{ - SLOPL
' Tl PICNTASEAS 159 BYX:L SEVERE - LABGE SIONFS__ i AND
I ! __leJILL.__SLYLRL__SLQﬁL.,LARGLSIQNES T TRAILS ALY jfan
DA R} . > ikmﬁz_mmt—ﬂ- [ARGL_STQ
r 7 FOCTNETE CAPRBICTTY KRU_YIECUS PER ACREUF CROE. KRD PRYTURE (HIGH LEY
TR(EeL [ £,
- CLASS
| 1 DETERWIAING CAPABILITY
PHASE WRE T RR_| _WIRR ]| WRR. T S BT W L3 i 7 LILL T i L
CROPS | 1) 10-30% bt
! ?’i. 30-70% 1K
—-- T :
S
7T oD NG WOUDLARD SUTTABILTTY
CLASS- ORU WANKGEMENT PROBL WS FOTINTIAL PRODUCTIVITY
DETERMINING EROSION EQUIP. SEEDLING WINDTH. PLANT STt TREES TO PLANT
PRALE AL MAZAFL Lt MORT Y. HAZARD cowrll, COMMON TRELS INOEX
wooid [ 10-30% 40 SLIGHT MODERATE | SLIGHT TLIGHT SUBALPIRL FIR 78 DOUGLAS « FIR
7 DOUGLAS - F1B ]
3 RUCE 16
] 30-603 4R SEYERE | SLIGHT _SLIGHT | MONFRATE | INE_FIR A0 MOUGLAS - FIR
3 DOUGLAS. = E1R 80
© ENGEL MANN SPRUCE 16.
]
Tt
19
N
P4
B -
R
vl
1:
il AL WINDEREX
Toh.: CLTEEWINNG PHAGE SPLCIES WY TPLCISe Y TPLLIL, RY SRS ] W
wihL b fii RONE
b Sian a1
7
T
14
/- TOCINCTE WICOUW T HEBTTXT SUTTEBILITY
CLASS: POTENTIAL FOR HAB JAT LLIMENTS POTENTIAL AY WABITAT FOR
DETERMINING CRAIN L GRASS & i HARDWS COMIFER SRUES WETURN TWKCCON | GPENLUAND | WOOULAN WO [ /K
Pratt 3LE0 LEGUNE MERB. TRLES PLANTS PLANTS WATER wIOUIFE WILOUIFE | WILDLIFE | WiLDLIFE
CYINP T ALL NiRR |\, POGR | ¥. POOR | 600D - GOOD __A_KIOD____L_EQQR__Y__PDQL_KDL GOOD y. POOR L OO0
H -
] b e
[}
¥
]
/TG, NI PUTENTIAL RATIVE PLART TSTURDERSTURY VEGETKTION]
N PLART PERCENTAGE COMPOSITION TORY WEIGHT 1 BY [LASS - DETERRINING PHASE
PHASE COWMON PLANT BAVE IYMBOL
(NLSPM
P\Ahl__
nQ
i
3
t
5
T
- POTENTIAL 'L PROGUCTION (LES./AC. DRY ¥T) -
PRODLL } 171 FAYORABLE YEARS
} %7 wombﬂv‘un ST
) UNFAYORABLE YEARS
- % TOOTNOTES
NS 'l” T | CORRONW AREAS MAY, BE.QIFEICULT 10 PEXEGETALE . I Akddoddbrbsnch 2 PO S 4 FPOSSE ae
2 e i Al A b Al Al A " A Ak A Ak Al A A e Ak Py A 2 L A
! 1 I ad s s I A . S DS S S S g i
SR H A L as 2 a I " i e www I z UPRDPRS SV 2 it Al
‘] A A i A Adk i e At b A I DN SSr e ik brits s v
) u A 1. i A " A Yy A A A i 1 ibondion. P




DHG2--COMODORE -DATINO COMPLEX, 40 TO 60 PERCENT SLOPES, ERODED

This map unit is on mountain sideslopes and toe slopes.

It is located on the Book Cliffs northeast of Price. Elevation is
6,800 to 8,100 feet. The average annual precipitation is about 16 to
18 inches, the mean annual air temperature is 43 to 45 F, and the average
freeze-free season is 50 to 70 days.

This unit is 50 percent Comodore very stony very fine sandy 1loam, 50
to 60 percent slopes, eroded; 35 percent Datino extremely stony fine sandy
loam, 40 to 60 percent slopes, eroded; and 15 percent other soils.  The
Comodore soil is on sideslopes, and the Datino soil is on toe slopes.

Included in this unit are small areas of Quigley cobbly loam, 30 to 50
percent slopes, eroded, Wellsville cobbly loam, 30 to 50 percent slopes, a
s0il similiar to Datino extremely stony fine sandy loam, 40 to 60 percent
slopes, eroded, except 20 to 40 inches deep, and Rock outcrop.

The Comodore soil is shallow and well drained. It formed in colluvium
derived dominantly from sandstone and shale. Slopes. are 50 to 60 percent.
Slopes are on northwest and east aspects and long in length and convex in
shape. The present vegetation is mainly Douglas-fir, Salina wildrye,
snowberry, serviceberry, and big sagebrush.

Typically, the surface layer is very dark grayish brown very stony
very fine sandy loam about 4 inches thick. The underlying material is very
dark grayish brown very cobbly very fine sandy loam about 10 inches thick.
" Sandstone is at a depth of 14 inches.

Permeability of the Comodore soil is moderately rapid. Available
water capacity is about 2.0 inches. Water supplying capacity is 4 to
6 inches. The organic matter content of the surface layer is 3 to 5
percent. Effective rooting depth is 10 to 20 inches. Runoff 1is rapid,
and the hazard of water erosion is high. The hazard of soil blowing is

slight.

The Datino soil is very deep and well drained. It formed in colluvium
derived dominantly from sandstone and shale. Slopes are on north, east
and west aspects and medium to long in length and convex in shape. The
present vegetation is mainly Douglas-fir, pinyon pine, Salina wildrye,
bluebunch wheatgrass, snowberry and serviceberry.

Typically, the surface layer is brown extremely stony fine sandy loam
about 9 inches thick. The subsoil is brown very stony loam about 7 inches

thick.

The upper 25 .inches of the substratum is brown extremely stony fine
sandy 1oam. The lower part to a depth of 60 inches or more is brown
extremely stony very fine sandy loam. A layer of carbonate accumul a-
tion is at a depth of about 16 inches. .
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Permeability of the Datino soil is moderate. Available water capac-
ity, to a depth of 60 inches is about 3.5 to 5.0 inches. Water supplying
capacity is 6.0 to 8.0 inches. The organic matter content of the surface
layer 1is 3 to 5 percent. Effective rooting depth is 60 inches or more.
Runoff is rapid, and the hazard of. water erosion is high. The hazard of

soil blowing is slight.
This unit is used for wiid1ife ﬁabitat’andfrénge1and.

This unit is in capability subclass VIIs, nonirrigated.
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- COMODORE SERIES

These soils are classified as loamy-skeletal, mixed Lithic Haplobo-
rolls.

The Comodore series consists of shallow, well drained, and moderately
rapid permeable soils that formed in colluvium derived dominantly from
sandstone.

These soils are on toe slopes and mountain sideslopes at elevations
of 6,800 to 8,100 feet. Slope ranges from 50 to 60 percent. The average
annual precipitation ranges from 14 to 18 inches, and the mean annual air
temperature ranges from 43 to 45 degrees F. :

They are near the Beenom and Datino soils. Beenom soils have a layer
- of clay accumulation and Datino soils are deeper than 60 inches.

A typical pedon of Comodore very stony very. fine sandy 1oam, 50 to 60
percent slopes, eroded Tlocated in Dugout Creek northeast of Wellington;
about 2,100 feet east and 2,300 feet south of the NW corner of Section 23,

To 14 So, Ro 12 Eo ) : '

Al1--0 to 4 inches; very dark grayish brown (10YR 3/2) very stony very
fine sandy loam, very dark brown (10YR 2/2) moist; weak fine granular
structure; soft, friable, slightly sticky, slightly plastic; common very
fine, fine, medium and coarse roots; few very fine and fine pores; 15
percent gravel, 25 percent cobbles and 20 percent stones; mildly alkaline
(pH 7.4); clear smooth boundary. ‘

A12--4 to 14 inches; very dark grayish brown (10YR 3/2) very cobbly
very fine sandy loam, very dark brown (10YR 2/2) moist; weak fine
granular structure; soft, friable, slightly sticky, slightly plastic;
common very fine, fine, medium and coarse roots; few very fine pores; 15
percent gravel and 30 percent cobbles; mildly alkaline (pH
7.4); abrupt wavy boundary.

R--14 + inches; fractured sandstone.

The range in characteristics is not determined for this soil.
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DATINO SERIES

These soils are classified as Toamy—ske]eta], mixed Typic Haplobor-
olls.

‘The Datino series consists of very deep, well drained and moderately
permeable soils that formed in colluvium derived dominantly from sandstone
and shale.

These soils are on toe slopes of very steep mountain slopes at
elevations of 6,800 to 8,100 feet. Slope ranges from 40 to 60 percent.’
The average annual precipitation ranges from 16 to 18 inches, and the mean
annual air temperature ranges from 43 to 45 degrees F.

 They are near the Comodore and Beenomsoils. Comodore and Beenom soils
have bedrock within 20 inches. Beenom soils have a layer of <clay
accumu1ation. .

A typical pedon of Datino extremely stony fine sandy loam, 40 to 60
percent slopes, eroded, located about 1/4 mile south of Soldier Creek .
Mine; 2,400 feet west and 2,200 feet south of the NE corner of Section 18,
T. 13 S., R. 12 E. (Photo No. & Coord. 4-100, K-3). ‘

A1--0 to 9 inches; brown (10YR 4/3) extremely stony fine sandy loam,
dark brown (10YR 3/3) moist; weak fine granular structure; soft, friable,
slightly sticky, slightly plastic; common very fine and fine, few medium
and coarse roots; few very fine pores; 15 percent gravel, 25 percent
cobbles and 25 percent stones; moderately alkaline (pH 7.9); clear smooth
boundary.

B2--9 to 16 inches; brown (10YR 5/3) very stony loam, dark brown (10YR
4/3) moist; moderate medium subangular blocky structure; slightly hard,
friable, slighty sticky, slighitly plastic; few very fine, fine, medium and
coarse roots; common very fine and fine, few medium pores; 15 percent
gravel, 15 percent cobbles and 10 percent stones, slightly calcareous;
moderately alkaline (pH 7.9); gradual wavy boundary.

Clca--16 to 41 inches; brown (10YR 5/3) extremely stony fine sandy
loam, dark brown (10YR 4/3) moist; massive; hard, friable, slightly
sticky, slightly plastic; few very fine, fine, medium and coarse roots;
common very fine and fine pores; 15 percent gravel, 25 percent cobbles and
30 percent stones; strongly calcareous, carbonates occur as soft powdery
masses; moderately alkaline (pH 8.0); gradual smooth boundary.

C2--41 to 60 inches; brown (10YR 5/3) extremely stony very fine sandy
loam, dark brown (10YR 4/3) moist; massive; slightly hard, friable,
slightly sticky, slightly plastic; few very fine, fine, medium and coarse
roots; few very fine pores; 15 percent gravel, 25 percent cobbles and 30
percent stones; moderately calcareous, carbonates are disseminated; moder-

ately alkaline (pH 7.9).

The range in characteristics has not been determined for this soil.
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LLX, 20 70 60 PERCENT SL

t is in the

This map unit is  on mountain  snd canyon sideslopes. i
vicinity of Whitmore and Emia Paris. Eievation is 7,100 to 8,700 feeot.
The average annual precipitation is about 16 to 20 inches, the mean annual
air temperature is 38 to 45 degrees F, and the average freeze-free season

is 60 to 120 days.

This unit is 40 percont Reottulea loem, 30 to 60 percent siopes: 20
percent foreno cxtramely bouldery Toam, 30 to 80 percent siopes; and 20
percent Rombo Variant ston '-’camA 30 to 60 parcent slopes. The Rottulcee

‘ 3 i the Jandscape, and the Rombo Variant

intermingied on

Inciuded in this unit is aboul. § percent Pino silty clayv lecam, 3 to 30
percent slepes; 5 percent Gappmayer Variant Toam, 30 to 70 percent siopes;
3 percent  Rock vu‘cro; of “sanustone; 2 percent Badland; and 2 percent
Benteen thin surface Toam, 30 to JO percent siopes,

The Rottulee soii  is  very uccp and vwell drainaed. It formed 1in
colluvium and . residuum derived dominently from sandstone and shaie.
Slopes are short and convex. The present  veoge L L.on s mowuiy mountain

3 .

big sagebrush, Salina wildrye, serviceberry,

Typically, the surface Tayer s reddish brown loam about 2 inches
thick., The subsoil is reddish brown loam about § inches thick. The upper
26 inches of the substratum is Tight gray loam. The Tower part to a depth
cof 60 inches or more 15 weak red silty clay loam.

Permeability of the Rottulec soil is moderate to a depth of 34 inches

and moderately slow balow this dcrtr waileble water capacity is about

~ 7.5 to 10 inches. Water N;)UlV?ﬂ capacity is 9 to 13 inches. The

organic matter content of the surface loyer is 3 to 5 percent. Effective

rooting depth s 60 inches or more, wnoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is slight.

. It formed in coiluvium
and alluvium derived dominantiy from sandstone and shale. Siopes are
short and concave. The present vegeltation s mainly serviceberry,
mountain big sagebrush, Salina wildrye, snowberry, and scattered Douglas-

fir,

“The Moreno soil is very deep and well drained
+ 0o
“

Typicaily, the surface Tayer is brown GKtFBM?1y bouldery Toam sbout 8
inches thick.  The subsail  is orown and reddish brown  stony clay  Toam
about 40 inches thick. The substratum to a depth of 60 inches or more is
reddish brown clay loam. A Jayer of carbonates is at a depth of about 48
inches.

Formeabiiity of the Foreno soil is moderate 4o a depth of § inches and
moderately siow below this depth. Availablie water capacity is about 7.5
to 10.0 inches. Water supplying capacity is 9 o 13 inches. The organic
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‘Qomuo ‘s0ils have a slow
an argitlic nhorizon.

!
i

i
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i

7C”\ cOonsi
Formea 7.37 [

arcous Ting

f,VJHQy,are near the Rombo, i

Rombo ‘Momnuo'and than . 40 inches
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A typical pedon of Rotiul oc porcent siopes focated in
an unsurveyed area GDPIOAIMu(C] and 1.5 mites north of the
conf iu“ncc of Minnie Maud and N' '

A1--0 to 2 inches: reddish  brown (5YR 4/3) Toam, dark ied
(BYR 3/3) moist; weak ~Tinc granuiar structure; soft, .very friable,
siightly sticky, and slightig ‘p?aﬁt1C;‘COﬂm” ~very fine, and  fine; few |
'medium "oots;‘mode ately calcareous, carponates are ‘disscn1nabccv moder-
ately atkaline \ph '8,2}); abrupt smo yoth boundary . '

V4730 Goam, Gark

50.-7 to 8 inches; reddish brown (57R Do
(5YR 3/3) moist; moderate fino subanguiar biocky struciure; fard,
Friable, - slightly sticky, and . plasticy comiion  very fine o Tew
modium and coarse  roois; COmmon. VEry fine  and moderAthv calcareous,
carbonates are disseminated; strongly alﬁu|1nu (pH 8.6); clear wvavy
boundary. ’ - R
C1--8 to 17 inches: 7/2) ioam, ~Yive {bY 573 moisiy
“yrock structure; hard, 1 i icky, and plastic; common very fine
uﬂd fine roots; strongly calcareous, carbonates are disseminated; strongiy
<311rn (pH §.6); clear smooth boundary. :
o Clca--17 to 34 inches: inht oray-{5Y 7/2) Toam, olive (5% 5/3) moist;
rock structurc; hard, firm, ~sTightly sticky, and. plastic; fow wvery fine
and fine roots; strongly fufbaf“ u:g carbonates are u1sscm"ﬂa»cd, stiron jly“.
“alkaline (pH 8.0); clear wavy i naarys '
11C3-~34 to 60 dnches: weak ved {10YR A73) 511ty clay  loam, dark
meddish brown (2.5YR 374} woist; rock structuvai very hard, firm, sticky,
and plastic; Tew vevy fine and fine roots; strongly calcareous, carbonates
aro Gisseminated; moderately alwkaline {(pil 6.2)-

\oo1ey s0ils have

ddish brown .
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The control section is commonly loam, or light clay loam with 20 to 34
percent clay. Gravel-size shale fragments that slake in water increase
with depth to as much as 60 percent. The soil is weakly to strongly
calcareous. ' '

The A horizon has hue of 7.5YR or 5YR, value of 4 dry, 3 moist, and -~

chroma of 2 or 3.

The B horizon has hue of 5YR or 7.5YR, value of 4 to 6 dry, 3 or~4
moist, and chroma of 3. Thickness of the solum ranges from 6 to 13 inches..

The C horizon may be stratified with hue of 5Y, 10R, or 5YR, value 4
through 7 dry, and chroma of 2.to 6. C horizons are 20 to 60 percent
‘shale fragments by volume that slake in water. The Cca horizon has few to
common films and threads of carbonates or few masses of accumulated flour
carbonates.

This soil is a taxadjunct and differs from Rottulee in that it has hue ™
of 5Y in parts of the control section, and that it is greater than 40-
inches in depth.
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MORENO SERIES

These soils are classified as fine, mixed Typic Argiborolls.

The Moreno series consists of deep, well drained, and moderately slow -
permeable soils that formed in residuum and Tlocal colluvium derived
dominantly from sandstone and shale.

These soils are on mountain and valley sideslopes at elevations of
7,100 to 8,700 feet. Slope ranges: from 30 to 60 percent. The average
annual precipitation ranges from 16 to 20 inches, and the mean annual air
temperature ranges from 38 to 45 degrees Fo

They are near the Rottulee, Rombo Variant, and Pino soils. Rottulee
soil and Rombo Variant lack argillic horizons. Pino soil has a lithic

contact at 20 to 40 inches. Rombo Variant and Pino lack mollic epipedons.

A typical pedon of Moreno . extremely bouldery loam, 30 to 60 percent

_slopes located about 3.0 miles south and 0.5 miles west of the confluence
-of Nine Mile and Minnie Maud Creeks; 1,800 feet west and 400 feet south of
the NE corner of Section 11., T. 13 S., R. 12 E. ' :

Al--0 to 8 inches; brown (7.5YR 4/2) extremely bouldery loam, dark

“brown (7.5YR 3/2) moist; weak medium subangular blocky parting to weak
fine granular structure; soft, friable, slightly sticky, and slightly

plastic; few very fine, fine, and medium roots; few very fine and fine
pores; All horizon may be present under vegetation; slightly calcareous,
carbonates are disseminated; mildly alkaline (pH 7.6); clear smooth
boundary.

B21t--8 to 15 inches; brown (7.5YR 5/4) stony clay loam, brown (7.5YR
4/4) moderate medium subangular blocky structure; hard, friable, slightly
sticky, and plastic; few very fine, fine and medium roots; few very fine
and fine pores; few thin clay films on ped faces; 10 percent ‘cobbles, 15
percent stones, 7 percent gravel, and 1 percent boulders; mildly alkaline
(pH 7.6); clear smooth boundary.

B22t--15 to 48 inches; reddish brown (5YR 4/4) stony clay Tloam, dark
reddish brown (5YR 3/4) moist; moderate fine subangular blocky structure;
very hard, firm, sticky, and plastic; few very fine, fine, and medium
roots; common very fine and few fine pores; common moderately thick clay
films on ped faces and pore linings; 5 percent gravel, 5 percent cobbles,
and 5 percent stones; mildly alkaline (pH 7.6); clear smooth boundary.

Clca--48 to 60 inches; reddish brown (5YR 5/3) clay loam, reddish
brown (5YR 4/3) moist; massive; hard, firm, slightly sticky, and plastic;
few very fine and fine roots, 40 percent gravel size soft shale fragments
that slake 1in water; moderately calcareous, carbonates are disseminated;
moderately alkaline (pH 8.0).
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JTG--REPP DONEY COMPLEX, 40 TO- 70 PERCENT SLOPES

This map unit is on.south facing steep mountain and canyon sideslopes,
and narrow ridge tops. It is located in the Book and Roan Cliffs north of
Price and east of Sunnyside. Slopes are short to medium in length and
single in shape. The present vegetation is mainly curlleaf mountain-
mahagony, pinyon pine, juniper, and mountain shrubs. Flevation is 7,500 to
9,000 feet. The average annual precipitation is about 16 to 20 inches,
the mean annual air temperature is 38 to 45 degrees F, and the average
freeze-free season is 60 to 120 days.

This unit is 45 percent Repp extremely bouldery fine sandy loam, 40 to
70 percent slopes, 25 percent Doney very stony ‘toam, 40 to 70 percent
slopes, and 30 percent inclusions of other soils. The Repp soil is on
lower sideslopes and fans, the Doney soil is one ridge tops, the upper
sideslopes, and convex ridge lines.

Included in this unit is about 10 percent Podo very bouldery Tloam, 50
to 70 percent slopes on sideslopes, 5 percent Podo very stony loam, 40 to
70 percent scattered throughout the unit; 10 percent Rock outcrop as
cliffs and ledges and 5 percent of a s0il similar to Firo ‘cobbly fine
sandy loam, 3 to 30 percent slopes except under curlleaf mountainmahagony
and on slopes of 15 to 50 percent.

The Repp soil is very deep and well drained. It formed in colluvium
derived dominantly from sandstone.

Typically, the surface layer is brown extremely bouldery fine sandy
loam about 2 inches thick. The subsoil is reddish brown very cobbly fine
sandy loam about 22 inches thick. The upper 8 inches of the substratum is
brown extremely cobbly fine sandy loam. The lower part to a depth of 60
inches is reddish brown very stony fine sandy loam. A layer of carbonates
is at a depth of about 24 inches.

Permeability of the Repp soil s moderately rapid. Available water
capacity, to a depth of 60 inches, is about 4.0 to 5.0 inches. Water
supplying capacity is 7 to 8 inches. The organic matter content of the
surface layer is 1 to 3 percent. Effective rooting depth is 60 inches or
more. Runoff is rapid, and the hazard of water erosion is moderate. The
hazard of soil blowing is slight.

The Doney soil is moderately deep and well drained. 1t formed 1in
colluvium derived dominantly from sandstone and siltstone.

Typically, the surface layer is light brownish gray very stony Toam
about 6 inches thick. The underlying layer is 1ight brownish gray stony
clay Tloam about 3 inches thick. The next layer is 1ight gray shaly clay
loam. Fractured soft sandstone siltstone is at depth of about 29
inches. Depth to soft sandstone ranges from 20 to 40 inches. ‘
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" Permeability of the Zillion soil is moderate. Avaitable water
capacity is about 5 to 6 inches. Water supplying capacity is 9 to 11 -
inches. The organic matter content of the surface layer is 5 to 10
percent. Effective rooting depth is 60 inches or more. Runoff is medium,.
and the hazard of water erosion is moderate. The hazard of soil blowing

is slight.

This unit is used for rangeland, wildlife habitat, and recreation.

This unit is in capability subclass Vlle, nonirrigated.
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REPP SERIES

-

These soils are classified as loamy-skeletal, mixed, frigid, Typic
Ustochrepts. ‘ I

The Repp series consists of veryldeep; wei]fdfained, moderately.répid,ﬁ
permeable soils that formed in colluvium derived dominantly from sand-..
~ stone, siltstore, and shale. .. -

These soils are on steep and very steep canyon and mountain sideslope
s at elevations of 7,000 to 9,000 feet. Slope ranges from 40 to 70 per-
cent. The average annual precipitation ranges from 16 to 20 inches, and
" the mean an nual air temperature ranges from 38 to 45 degrees F.

They are near the Patmos, Doney, and Gappmayer Variant soils.

'Patmos soils ‘have bedrock at 20 to 40 inches. Doney soils have
bedrock at 20 to 40 inches. Gappmayer Variants have a dark surface and an

argillic horizon.

A typical pedon of Repp bouldery fine sandy loam, 40 to 70 percent sl
opes was described on Ford Ridge, 100 feet west and 1,900 feet south of
the NE corner of Section 31, T. 12 S., R. 9 E. (Photo No. & Coord. 3-95
B-9).

Al--0 to 3 inches; brown (10YR 5/3) bouldery fine sandy loam, dark
brown (10YR 3/3) moist; moderate medium subangular blocky structure;
soft,very friable, slightly sticky, stightly plastic; many very fine, few
fine roots; common very fine pores; 5 percent gravel; strongly calcareous,
carbonates are disseminated; moderately alkaline (pH 8.4); abrupt smooth
boundary.

B1--3 to 7 inches; brown (10YR 5/3) fine sandy loam, brown (10YR4/3)
moist; moderate medium subangular blocky structure; soft, very friable,
slightly sticky, slightly plastic; many very fine, few fine roots, common
very fine pores; 5 percent gravel; strongly calcareous, carbonates are
disseminated; strongly alkaline (pH 8.8); abrupt smooth boundary.

B2--7 to 14 inches; T1light yellowish brown (10YR 6/4) gravelly fine
sandy loam, yellowish brown (10YR 5/4) moist; moderate medium subangular
blocky structure; hard, friable, slightly sticky, slightly plastic; common
very fine, few fine roots, common very fine pores; 15 percent gravel;
strongly calcareous, carbonates are disseminated and in soft masses on the
underside of gravel; strongly alkaline {pH 8.8); gradual wavy boundary.

Clca--14 to 30 inches; very pale brown (10YR 7/4) very cobbly fine
sandy loam, yellowish brown (10YR 5/4) moist; massive; very hard, friable,
slig htly sticky, slightly plastic; few fine roots, common very fine
pores; 20 percent gravel, 15 percent cobbles; strongly calcareous,
carbonates are disseminated and on the underside of gravel and cobbles as
soft masses; strongly alkaline (pH 8.8); distinct wavy boundary.
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C2ca--30 to 60 inches; pale yellow (2.5Y 7/4) very stony fine sandy
lToam, 1ight olive brown (2.5Y 5/4) moist; massive hard, friable, slightly
sticky, slightly plastic; few fine roots, common very fine pores; 30 °
percent gravel, 10 percent cobbles; 20 percent stones; strongly calcare-
ous, carbonates are disseminated and on the underside of coarse fragments
as soft masses; strongly alkaline (pH 8.8).

Depth to bedrock 1is greater than 60 inches. The control section is
commonly very gravelly fine sandy loam but ranges to include gravelly and
very gravelly silt loam in some pedons. Clay content is 18 to 35 percent.:
Rock fragments are gravels, cobbles, and stones and range from 35 to 60
percent in the control section. ‘ .

The A horizon has hue of 10YR, 7.5YR, value of 4 or 5'dry, 3 ord
moist, and chroma of 2 to 4. It is cobbly silty clay loam, extremely
bouldery fine sandy loam, bouldery fine sandy loam.

The B horizon has hue of 5YR, 10YR, 7.5YR, value of 4 to 6 dry, 4 or 5
moist, and chroma of 2 to 4. It is commonly fine sandy loam or gravelly
fine sandy loam but ranges to cobbly fine sandy loam. The B horizon is
moderately calcareous or strongly calcareous and is moderately to strongly
alkaline.

The Cca horizon has hue of 2.5Y, 10YR, 7.5YR, value of 5to 7 dry, 4
to 6 moist, and chroma of 2 to 4. The Cca horizon is moderately
calcareous or strongly calcareous and is moderately to strongly alkaline.

This soil is a taxadjunct and varies from the Repp series because it
is calcareous throughout and differs in value from the A and B horizons.
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DOMEY SERIES

These soils are classified as fine-loamy, mixed (calcareous), frigid
Typic Ustorthents. :

The Doney series consists of moderately deep; well drained, moderate
to moderately slow permeable soils that formed in colluvium and residuum
derived dominantly from sandstone, siltstone, and shale.

These soils are on south facing steep mountain and canyon sideslopes
at elevations of 7,500 to 9,500 feet. Slope ranges from 40 to 70 percent.
The average annual precipitation ranges from 16 to 20 inches, and the mean
annual air temperature ranges from 38 to 45 degrees F.

They are near the Repp, Firo, and Podo soils. Repp soils have bedrock
at depths greater than 40 inches. Firo soils have a dark surface and
bedrock at depths of less than 20 inches. Podo soils - have bedrock at
depths less than 20 inches. , '

A typical pedon of Doney very stony loam, 50 to 70 percent slopes was
described above Stone Cabin Draw; 2,700 feet north, 1,400 feet west of the
SE corner of Section 34, T. 12 S., R. 14 E. (Photo No. & Coord. -
2-145-£-8).

Al--0 to 6 inches; light brownish gray (10YR 6/2) very stony loam,
dark grayish brown (10YR 4/2) moist; weak fine granular structure;
slightly hard, firm, nonsticky, slightly plastic; common very fine and .
fine, few medium roots; 15 percent gravel, 10 percent cobbles, 15 percent
_ stones, 1 percent boulders; moderately calcareous, carbonates are dissemi-
nated; moderately alkaline (pH 8.2); abrupt smooth boundary.

Clca--6 to 9 inches; 1ight brownish gray (10YR 6/2) stony clay loam,
pale brown (10YR 6/3) moist; weak fine granular structure; hard, firm,
sticky, plastic; common very fine and fine, few medium roots; 10 percent
gravel, 5 percent stones; moderately calcareous, carbonates are dissemi-
nated; moderately alkaline (pH 8.2); clear smooth boundary.

C2ca--9 to 19 inches; light gray (10YR 7/2) shaly clay loam, light
brownish gray (10YR 7/2) moist; weak medium subangular blocky structure;
very hard, firm, sticky, plastic; few very fine, fine roots; 15 percent
soft shale; strongly calcareous, carbonates are disseminated; moderately
alkaline (pH 8.4); clear smooth boundary. ‘

C3--19 to 29 inches; white (10YR 8/2) shaley silty clay loam, very
pale brown (10YR 7/3) moist; rock structure; few very fine roots; 25
percent siltstone; moderately calcareous, carbonates are disseminated;
strongly alkaline (pH 8.6); abrupt smooth boundary.

C4r--29 inches; soft sandstone.
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Depth to sandstone or siltstone is 20 to 40 inches. The control
section is commonly clay loam but ranges to include loam, sandy 1loam, and
silty c¢lay loam in some pedons. Clay content is 18 to 35 percent. Rock
fragments are gravel, channers, and flags of sandstone, siltstone, and
shale and range from 0 to 25 percent in the control section. These soils
are commonly calcareous throughout.

The A horizon has hue of 10YR, value of 4 to 6 dry, and chroma of 2 or
3. It is gravelly loam, very stony loam, fine sandy loam. e

The C horizon is strongly calcareous or very strongly calcareous and
is moderately or strongly alkaline.
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: VOH--PESO-ROCK OUTCROP COMPLEX, 50 TO 80 PERCENT SLOPES

This map unit is on steep to very steep mountain sideslopes. It is’
located in the Book C1iffs north of Helper and east of Sunnyside. Slopes
are short in length and single to convex in shape. The present vegetation
is mainly Douglas fir, serviceberry, birchleaf mountainmahogany, mock-

orange, and western wheatgrass. . Elevation is 5,000 to 9,500 feet. The .

average annual precipitation is about 16 to 20 inches, the mean annual air
temperature is 38 to 45 degrees F, and the average freeze-free season is
60 to 120 days. '

This unit is 55 percent Peso extremely bouldery fine sandy loam, 50 to
80 percent slopes; 20 percent Rock outcrop, and 25 percent other soils.
The components of this unit are so intricately intermingled that it was
not practical to map them separately at the scale used.

Included in this unit is about 12 percent Midfork bouldery Toam, 50 to .
70 percent slopes on concave slope positions in drainages, 10 percent .
Comodore very stony fine sandy loam, 50 to 60 percent slopes, intermixed
on the landscape and 3 percent Zillion very stony fine sandy loam, 55 to
80 percent slopes. -

The Peso soil is moderately deep and well drained. It formed in
colluvium derived dominantly from sandstone and shale.

‘ Typically, the surface is covered with a mat of partially decomposed
needles, twigs, and = leaves about 1/2 inch thick. The surface Tlayer is
yellowish brown extremely bouldery fine sandy loam about 3 inches thick.
The subsoil is yellowish brown very gravelly fine sandy loam about 11
inches thick. The substratum is a yellowish brown extremely cobbly fine
sandy loam about 8 inches thick over sandstone. Depth to sandstone ranges

from 20 to 40 inches. ‘

Permeability of the Peso soil s moderately rapid. Available water
capacity, to a depth of 22 inches, is about 1.0 to 2.0 inches. Water
supplying capacity 1is 3 to 5 inches. The organic matter content of the
surface layer is 3 to 5 percent. Effective rooting depth is 20 to 40
inches. Runoff is moderate, and the hazard of water erosion is slight.

The hazard of soil blowing is slight.

Rock outcrop consists of areas of exposed sandstone and shale. It is.
dominantly interbedded and occurs as Tedges.

This unit is used for rangeland, wildlife habitat, and recreation.

The Peso soil is in capability subclass Vlle, nonirrigated, and Rock
outcrop is in capability subclass VIII.
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PESO SERIES

These soils are classified as loamy-skeletal, mixed Typic Hap1obor— '
olls. " ‘

‘ The Peso series consists of moderately deeb; well drained, moderate1y,f
rapid permeable soils that formed in colluvium derived dominantly from -
sandstone and shale of the Green River Formation.

These soils are on steep to very steep mountain sideslopes at
elevations of 5,000 to 9,500 feet. - Slope ranges from 50 to 80 percent..
The average annual precipitation ranges from 16 to 20 inches, and the mean
annual air temperature ranges from 38 to 45 degrees F.

They are near the Midfork and Comodore soils. Midfork soils are over
40 inches deep. Comodore soils are shallow.

A typical pedon of Peso extremely bouldery fine sandy loam, 50 to 80
percent slopes, was described at the head of Big Canyon, 4.0 miles west,
north west of the mouth of Big Canyon on the Green River.

0--1/2 inch to 0; litter layer of fir needles.

Al--0 to 3 inches; yellowish brown (10YR 5/4) extremely bouldery fine
sandy loam, dark brown (10YR 3/3) moist; moderate coarse granular
structure; slightly hard, very friable, slightly sticky, slightly plastic;
many very fine, few very coarse roots; common very fine pores; 15 percent
gravel; strongly calcareous, carbonates are disseminated; moderately alka-
line (pH 8.4); abrupt smooth boundary. :

B2--3 to 14 inches; yellowish brown (10YR 5/4) very gravelly fine
sandy loam, dark brown (10YR 3/3) moist; weak medium subangular blocky
structure; soft very friable, slightly sticky, slightly plastic; common
very fine few very coarse roots; common very fine pores; 50 percent
gravel, 10 percent cobbles; strongly calcareous, carbonates are dissemi-
nated; strongly alkaline (pH 8.6); abrupt smooth boundary.

C1--14 to 22 inches; yellowish brown (10YR 5/4) extremely cobbly fine
sandy loam, brown (10YR 4/3) moist; massive; soft, very friable, slightly
sticky, nonplastic; few very fine, few very coarse roots; 20 percent
gravel, 50 percent cobbles; moderately calcareous, carbonates are dissemi-
nated; strongly alkaline (pH 8.8); gradual smooth boundary.

R--22 inches; very hard sandstone.

Depth to bedrock is 20 to 40 inches.

The control section is commonly very gravelly fine sandy 1oam but
ranges to include very cobbly fine sandy loam,and cobbly loam in some

pedons. Rock fragments are 35 to 60 percent and consist of gravel,
cobbles, and stones. These soils are commonly calcareous throughout.
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The A horizon has hue of 7.5YR or 10YR, value of 3 or 4 dry, 2 or 3

moist, and chroma of 2 or 3. It is extremely bouldery fine sandy loam and
bouldery loam.

The C horizon has hue of 7.5YR or 10YR, value of 5 or 6 dry, 3 through
5 moist, and chroma of 3 or 4. The C horizon is moderately calcareous or
strongly calcareous and is moderately or strongly alkaline.

This soil is a taxadjunct and differs from Peso by having less than518:f
percent clay in the control section. ,
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SGG2--BEENOM-COMODORE COMPLEX, 30 TO 60 PERCENT SLOPES, ERODED

‘This map unit is on very steep mountain siopes. 1t is located in the
Book Cl1iffs, northeast of Price. Stopes are medium to long in length and
convex in shape. Eievation is 6,800 to 8,100 feet. ~The average annuai
precipitation 45 about 14 to 18 inches, the mean annual air temperature 1S
43 to 45 degrees F, and the average freeze-free season is 50 to 70 days.

This unit is 50 percent Beenom Tloam, 30 to 50 percent siopes, eroded;
35 percent Comodore very stony very fine sandy Jloam, 50 to 60 percent
slopes, eroded; and 15 percent other soils. The Beenom soil is on the
steep treeless areas of the sideslopes. The Comodore soil is on very steep

slopes near draws.

Included in this unit are small areas of soils similar to Beenom and
Comodore except 20 to 40 inches deep; Beenom Toam, 3 to 15 percent slopes;
and Rock outcrop.

The Beenom soil is shallow and well drained. 1t formed in colluvium
and  residuum derived dominantly from sandstone. Stopes are 30 to 50
percent. The present vegetation is mainly Salina wildrye, big sagebrush,
serviceberry, bluebunch wheatgrass, Nevada bluegrass, and snowberry.

Typically, the surface layer 1s brown loam about 6 inches thick.  The
subsoil is brown clay loam about -8 inches thick. Sandstone is at a depth

" of 14 inches. Depth to sandstone ranges from 10 to 20 inches.

Permeability of the Beenom soil is moderately siow. Available water
capacity, to a depth of 14 inches 1is about 2.0 to 3.0 inches. Water
supplying capacity is 4 to 6 inches. The organic matter content of the
surface layer 1is 3 to 5 percent. Effective rooting depth is 10 to

20 inches. Runoff is medium , and the hazard of water erosion is moderate.

The hazard of soil blowing is slignt.

The Comodore soil is shallow and well drained. 1t formed in colluvium
derived dominantly from sandstene. Slopes are 50 to 6O percent. The
present vegetation s mainly Douglas-fir, salina wildrye, snowberry,
serviceberry, and big sagebrush.

Typically, the surface Tayer is very dark grayish brown very stony very
fine sandy loam about 4 inches thick. The underlying material is very dark
grayish brown very cobbly very fine sandy loam about 10 inches thick.
Sandstone is at a depth of 14 inches. Depth to bedrock ranges from 10 to
20 inches. ' ‘

permeability of the Comodore sofil is moderately rapid. Available water
capacity, to a depth of 14 inches is about 1 to 2 incnes.

Water supplying capacity is 3 to 5 inches. The organic matter content
of the surface layer is 3:-to 5 percent. Effective rooting depth is 10 to



20 inches. Runoff is rapid, and the hazard of water erosion is high. The
hazard of soil blowing is slight.

‘ ' - This unit is used for rangelend and wildlife habitat.

This unit in capability subclass Vils, nonirrigated.
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BEENOM SERIES

These soils are classified as loamy, mixed Lithic Argiborolls.

The Beenom series consists of shallow, well drained, and moderately
permeable soils that formed in residuum derived dominantly from sandstone.
These soils are on broad ridgelines, cuesta dipslopes, and gentle mountain
“sideslopes at elevations of 6,800 to 9,700 feet. Siepe ranges from 1 to
50 percent. The average annual precipitation ranges from 16 to 20 inches,
‘and the mean annual air temperature ranges from 38 to 45 degrees F.

They are near the Podo, Pino, Benteen, Corpening, Firo and Kiev soils.
Podo, Corpening, Firo, and Kiev soils all Tack a Tayer of clay accumu-
lation. Pino and Benteen soils are deeper than 60 inches.

: A typical pedon of Beenon fine sandy loem, 1 to 8 percent slopes, low .
rainfall, 9.0 miles east of Bruin Point; located about 500 feet south and
4,000 feet east of the NW corner of Section 32., T. 13 S., R. 15 E.

R1--0 to 3 inches; brown (7.5YR 4/4) gravelly fine sandy Toam, dark
brown (7.5YR 3/2) moist; weak medium platy structure; soft, very friable,
nonsticky, and slightly plastic; common very fine and few fine and medium
roots; common very fine and fine pores; noncalcareous, lime s dissemi-
nated; moderately alkaline (pH 8.4); abrupt smooth boundary.

~ B2t--3 to 9 inches; brown (7.5YR 4/4) loam, dark brown (7.5YR 3/2)
moist; weak medium prismatic parting to moderate medium subangular blocky
structure; slightly hard, firm, slightly sticky and plastic; common very
fine and fine, few medium roots, common very fine and fine pores; very few
thin clay films, occurring as colloid stains on mineral grains; moderately
alkaline (pH 8.4); clear smooth boundary.

C1--9 to 12 inches; pale brown {10YR 6/3) silt loam, yellowish brown
(10YR 5/4) moist; massive; sTightly hard, firm, nonsticky, and slightly
plastic; few.fine roots; few fine pores; moderately calcareous, carbonates
are disseminated; moderately alkaline (pH 8.4).

R--12+ inches; calcareous sandstone.

Depth to sandstone is 8 to 20 inches. Rock fragments range from fine
gravel to stone but are predominatly sandstone cobbles in some horizons.
Rock fragments range fro= 0 to 50 percent but averages less than 35
percent in the central section. Mean annual soil temperature is 41 to 47
degrees F. The mollic epipedon is 8 to 18 inches thick.
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The A horizon has hue of 7.5YR and 10YR, value of 3 to 5 dry, 1 t0 3.

moist, and chroma of 1 to 3. It is fine sandy loam through clay loam and
very gravelly fine sandy loam through gravelly clay Toam. _

: The B2t horizon has hue of 7.5YR. and 10YR, value of 3 to 5 dry, 2 to 4
moist, and chroma of 1 to 3. It is typically Toam or clay loam but may

also be silt loam or sandy clay loam with thin strata of very cobbiy sandy ..

‘clay loam, fine sandy loam, or very gravelly sandy clay Tloam.  Clay o
~content is 18 to- 35 percent. - ‘ :

Some pedons have an thin C horizon. 'The C horizon has hue of 7.5YR of
107R, value of 5 to 7 dry, 4 moist, and chroma of 3 or 4.
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COMODORE SERIES

These soils are classified as .loamy-skeletal, mixed Lithic Haplobo-
rolls.

The Comodore series consists of shallow, well drained, and moderately
repid permeable soils that formed in colluvium derived dominantly from
sandstone.

These soils are on toe slopes and mountain sideslopes at elevations - -
of 6,800 to 8,100 feet. Slope ranges from 50 to 60 percent. The average

“annual precipitation ranges from 14 to 18 inches, and the mean annual air
p g

temperature ranges from 43 to 45 degrees F.

‘They are near the Beenom and Datino soils. Beenom soils have a layer
of clay accumulation and Datino soils are deeper than 60 inches.

" A typical pedon of Comodore very stony very fine sandy loam, 50 to 60
percent slopes, eroded located in Dugout Creek northeast of Wellington;
about 2,100 feet east and 23300 feet south of the NW corner of Section 23,

T. 14 S,, R, 12 E.

Al1--0 to 4 inches; very dark grayish brown (10YR 3/2) very stony very
fine sandy loam, very dark brown (10YR 2/2) moist; weak fine granular

‘structure; soft, friable, siightly sticky, slightly plastic; common very -

fine, fine, medium and coarse roots; few very fine and fine pores; 15

‘percent gravel, 25 percent cobbles and 20 percent stones; mildly alkaline

(pH 7.4); clear smooth boundary.

A12--4 to 14 inches; very dark grayish brown (10YR 3/2) wvery cobbly
very fine sandy loam, very dark brown (10YR™ 2/2) moist; weak fine -

‘granular structure; soft, friable, slightly 'sticky, slightly plastic;

common very fine, fine, medium and coarse roots; few very fine pores; 15
percent gravel and 30 percent cobbles; mildly alkaline (pH
7.4); abrupt wavy boundary.

R--14 + inches; fractured sandstone.

" The range in characteristics is not determined for this soil.:
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IVE--DEEHOM-PINO COMPLEX, 3 TO 30 PERCENT SLOPES

‘This map unit is on gently sloping to sloping cuasta dip slopes. It

~4s located in Price Canyon and Minnie Maud Creek areas. Slopes are med ium
to long in . length and convex in shape. The present vcgetation is mainly -
mountain big sagebrush, serviceberry, Salina wildrye, and western wneat-
grass. Elevation is 7,000 to 8,400 feet.  The average annual precipita-
tion is about 16 to 20 inches, the mean annual air temperature is 38 to 45
degrees F, and the average freeze-free season is 60.to 120 days.

This unit 'is 25 percent Beenom - oam, 3 to 15 p

percent Pino silty clay loam, 3 to 30 percent slopes

Corpening fine sandy loam, 3 to 30 percent slopes.  The Decnom 501
gentie cuesta dipsiopes and ridge sideslopes, Pino and C

on steep cuesta dipslopes and ridge sid slopes.

Included in this unit is about 10 percent of a soil similar to Beenom
loam, 3 to 15 percent slopes except that it “has a horizon of lime
accumulation on sideslopes; 8 percent Podo very channery silt loam, 3 to:
.15 percent slopes on highly eroded ridges; 5 percent Dooley loam, 3 to 8

percent slopes on “drainage bottoms, and 5 percent Benteen Toam, thin
surface, 3 to 15 percent slopes; 3 percent of a 501l similar to Benteen
Joam, thin surface except Tocated at lower elevations (scrubby aspen); 2
percent Rock outcrop, and 2 percent Silas loam, O to 3 percent siopes.

" The Beenom soil  is shallow and well drained. 1t formed in residuum
derived dominantly from calcareous sandstonc. $lopes are 3 to 15
percent.

Typically, the surface 1a
“inches thick. The subsoil 1
Fractured sandstone is at a d
from 10 to 20 inches.

yer is very dark grayish brown loam about 5
< dark brown clay loam about 12 inches thick..
epth of 17 inches. Depth to sandstone ranges

Permeability of the Beenom soil is moderate to a depth of 5 inches and
moderately siow below this depth. Available water capacity, to @ depth of
17 ‘inches, is about 2.0 to 4.0 inches. Water suppiying capacity is 5to 8
inches. The organic matter content of the surface ~layer is 3 to 5
percent. [ffective rooting depth is 10 to 20 inches.  Runoff is medium,
and the hazard of water erosion is moderate.  The hazard of soil blowing :
is slight. ' ,

drained. 1t formed in

nd well
shale.

el
-

1
G

The Pino soil is moderately deep @
residuum derived dominantly from sapdstone an

Typically, the surface layer is dark grayish brown 51l
about 2 inches thick.  The cubsoil is grayish brown and 11
gray silty clay about 14 inches thick., The substratum is 119
clay about 8 inches thick over sandstone bedrock. Depth
ranges Trom 20 to 40 inches.

ty ciay loam
ght  brownish -
t gray silty

o sandstone

L
g
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Permeability of the Pino soil is slow. AvawW ble water capacity, to a

depth of 24 inches, 15 abuUL 4.0 to 4.5 inches. - Water supplying capacity.
45 6 t0'9 inches. The organic matter content of ’?n surface Tayer is 3 to

5 percent. Effective rooting oerun is 20 to 40 inches. Runqff is medium,

and the hazard of water eirrosion. is mocerates une‘hazard of soil blowing

~is stight.
: ' Y

The Corpening soil is sh a?iow and vel 11 d
‘uerlvco dominantly f*on calcare ous sand istone.

. ) C ‘ \ et .... ", .
iyp1ca11y, the surfacc .ojer is:brown fine sandy loam about 2 inches’

irained. 1t formed in residuum . ¢’

thicks The underiying material is'a dark grayish brown fine sandy Toam "

about 5 inches thick over fracturcd calcareous  sandstone.  Depth to
calcareous sandstone ranges from 5 to 20 inches. . L

Permeability of the .Corpening soil  is moderateiy rapid. ~Availabie ™
a epuh of 12 inches, .is Tess than 2 inches. Water -
supplying capacity is 2 to 4 inches. The organic matter content of the . i

water capacity, to

surfece layer 1is 1 to 3 ercent. Effective rooting depth is 5 to 20
R ) .

“inches. Runoff is medium, -and the hazard of .water erosion is moderate.

The haz aro of soil biowing is slight.
This unit is used for rangeland and wildlife habitat.

The Bennon and Corpening soils are in capability subclass Vils

nonirrigated, and the Pino soil is in capability subclass Vie, nonirri-

gated.



“alkaline (pH 8.4); clear smooth boundary.

- BEENOM SERIES™

These soils are classitied as loamy, mixed Lithic Argiborolls.

The Beenom series consists.of: shallow, well drained, and moderately:
permeable soils that formed in residuum derived dominantly from sandstone. i
These soils are on broad ridgelines, cuesta dipsiopes, and gentle mountain: i
sideslopes at elevations of 6,300 to 9,700 feet. . Slope ranges from 1 to.--
50 percent. The average annual precipitation ranges from 16 to 20 inches,
and the mean annual air temperature ranges from 38 to 45 degrees F.

They are ncar the Podo, Pino, Benteen, Corpening, Firo and Kiev soils.
Podo, Corpening, Firo, and Kiev soils all lack a layer of clay accumu-
lation. Pino and Benteen soils. are deeper than 60 inches.

A typical pedon of Beenon. fine sandy loam, 1 to 8 percent slopes, Tow  L"

rainfall, 9.0 miles east of Bruin Point; located about 500 feet south and.
4,000 feet east of the N corner of Section 32., T. 13 5., R. 15 L. o

Al--0 to 3 inches; brown. (7.5YR 4/4) gravelly fine sandy Tloam, dark
brown (7.5YR 3/2) moist; weak medium platy structure; soft, very friable,
nonsticky, and slightly plastic; common very fine and few fine and medium
roots; common very fine and fine pores; noncalcarecus, lime s dissemi-

‘nated; moderately alkaline (pH 8.4); abrupt smooth boundary.

B2t--3 to 9 inches; brown (7.5YR 4/4) loam, dark brown (7.5YR 3/2)

moist; weak medium prismatic parting to moderate medium subangular blocky
Cstructure; slightly hard, firm, slightly sticky and plastic; common very

fine and fine, few medium roots; common very fine and fine pores; very few
thin clay films, occurring as colloid stains on mineral grains; moderately

C1--9 to 12 inches; paTe brown (10YR 6/3) silt Toam, yellowish brown
(10YR 5/4) moist; massive; siightly herd, firm, nonsticky, and sTightly
plastic; few fine roots; few fine pores; moderately calcareous, carbonates

are disseminated; moderately alkaline (pH 8.4).

R-~12+ inches; calcareous sandstone..

Depth to sandstone is 8 to 20 inches. Rock fragments range from fine
gravel to stone but are predominatly sandstone cobbles in some horizons.
Rock fragments range from O to 50 percent but averages 1less than 35

percent in the central section. - Mean annual s0il temperature is 41 to 47

degrees F. The mollic epipedon is 8 to 18 inches thick.



R The A horizon has hue of 7.5YR and 10YR, vaiuve of 3 to 5 dry, 1 to 3_;y
‘moist, and chroma of 1 to 3. It is fine sandy loam through clay Toam and -
“very gravelly fine sandy loam through gravelly clay loam.

The B2t horizon has hue of 7.5YR and 10YR, value of 3 to 5 dry, 2 to &

. ‘'moist, and chroma of 1 to 3. It is iitypically loam or clay loam but may

" also be silt loam or sandy clay loam with thin strata of very cobbly sandy .. .

clay “loam, fine: sandy loam, or :very gravelly sandy clay Toam.  Clay ;7 o
content is 18 to'35 percent. a0 d , _ R

Dol g . H
.

Cn Some pedons have an thin C horizon.- The C:.horizon has hue of 7;5YR‘oEg:i_{‘
 10YR, value of 5 to 7 dry, 4 moist, ‘and chroma of 3 or 4. (it
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PINO SERIES

These so0ils are classified as fine, mixed Typic Argiborolls.,

o ‘The -Pino series consists. of moderately deep, well drained, “and siowly
 permeable soils  that formed :.in - residuum derived dominantly from shale and
" interbedded sandstone. T ’ » o :
. These soils are on cuesta dipslopes, broad ridgelines, and gently sloping
mountain sides at elevations of 7,000 to 9,000 feet. Siope ranges from 3 to’
30 percent. The average annual precipitation ranges from 16 to 20 inches, and
the mean annual air temperature ranges from 38to 45 degrees F. .

They are near the Beenom, Benteen -thin surface, and Corpening soils.

~ Beenom soils have a lithic contact and have Jess than 35 percent clay in thE“g”'
control section.  Benteen soils have thin surface and are moderately deep...

Corpening soils have a lithic contact and lack- a mollic epipedon . and an’ .
argillic horizon. : L ‘ - S

A typical pedon of Pino silty clay Toam, 3 1o 30 percent sTopes located in

an unsurveyed area approximately 5.5 miles west of the confluence of Nine Mile

and Minnie Maud Creeks on Minnie Maud Ridge above Bear Canyon.

Al--0 %o 2 inches; dark grayish brown (10YR 4/2) silty clay Toam, dark
brown (10YR 3/3) moist; weak medium girandular structure; soft, very friable,
sticky, and plastic; common very fine and fine, few medium roots; moderately
alkaline {(pH 8.0); abrupt smooth boundary. /

B2lt--2 to 7 inches; grayish brown (10YR 5/2) silty clay, very dark
grayish brown (10YR 3/2) moist; weak medium prismatic parting to moderate
coarse subangular blocky structure; extremely hard, very firm, very sticky,
and very plastic; common very fine and fine, few medium roots; few very fine
and fine pores; many moderately thick clay films on ped faces; moderately
calcareous, carbonates are disseminated; moderately alkaline (pH 8.2); clear.
smooth boundary. ‘ : . ‘

B22t--7 to 16 dinches; light brownish gray (10YR 6/2) silty clay, grayisn
brown (10YR 5/2) moist; weak medium . prismatic parting to moderate medium.
subangular blocky structure; extremely hard, very firm, very sticky, and very
plastic; few very fine and fine roots; few very fine and fine pores; many.
" moderately thick clay films on ped faces; moderately calcareous, carbonates
" are disseminated; moderately alkaline (pH 8.2); clear smooth boundary.

‘ Cl--16 to 34 inches; light gray (2,5Y 7.2) silty clay light brownish graoy
(2.5Y 6/2) moist; massive; extremely hard, very firm, very sticky, and very

plastic; moderately calcareous, carbonates are disseminated; moderately alka-..
1ine-(pH 8.4) abrupt smooth boundary. :

‘R--34+ inches; sandstone.

Thickness of the solum ranges from 15 to 35 fincnes. Depth to sandstone is
20 to 40 inches. Mean annual soil temperature is 41 to 47 degrees F. :
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 The A horizon has hue of 10YR and 7.5YR, value of dominantly 4 dry, and
chroma of 2 or 3. It is silty clay 1oam, silt loam.

The B2t horizon has hue of 5 to 7 er, value of 5 to 7, It is silty ciay,
and silty clay loam. b1ay content is greater than 35 PerCFnu- The B2t horizon
s m1|dxf or moderately alkaline.

- Some pedons have an C horiLon. The C horizon has hue of 2.5Y and 10YR, -
value of 5 to 7 dry. It is silty clay, silty ciay loam. -
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. RSH2--ROCK OUTCROP-RUBBLE LAND-PODO VARIANT COMPLEX, 60 TO 80 PERCENT SLOPES,

ERODED * -

This map unit is on very steep mountain slopes.

It is located in the Book Cliffs northeast of Price. Slopes are medium‘

“or long in length and concave in shape. Elevation is 7,900 to 8,100 feet.

The average annual precipitation is about 14 to 18 inches, the mean annual
air temperature is 43 to 45 degrees F, and the average freeze-free season
is 60 to 80 days. : : : o :

This unit is 40 percent Rock outcrop; 25 percent Rubble 1land; 25
percent Podo Variant cobbly fine sandy loam, 60 to 80 percent slopes, .
eroded and 15 percent other soils. The Podo Variant soil is intermixed on:
the landscape with Rock outcrop and Rubble land. ‘

Included .in this unft are small areas of Datiho extremely stony fine“

sandy loam 40 to 60 percent slopes, eroded; and Comodore very stony very

fine sandy loam, 30 to 60 percent slopes, eroded. -

Rock outcrop is exposed bedrock consisting of sandstone, conglomerate

* sandstone, and limestone. Rubble 1and are areas of stones and boulders

virtually free of vegetation. Lo

" The Podo Variant soil is shallow and wéll drained. It formed in

‘residuum and colluvium derived dominantly from sandstone and shale. The

present vegetation is mainly Douglas-fir, Rocky Mountain maple, snowberry,

'~ Salina wildrye and Sandberg bluegrass.

_ Typically, the surface is covered ‘with a mat of  leaves, twigs and
needles about 1 inch thick. The surface layer is brown cobbly fine sandy
loam about 6 inches thick. The underlying material is pale brown cobbly
fine sandy loam about 8 inches thick. Sandstone is at a depth of
14 inches. Depth to sandstone ranges from 10 to 20 inches. '

. Permeability of the Podo Variant soil is moderately rapid. Available
water capacity, to a depth of 14 inches js about 2.0 to 3.0 inches. Water.
supplying capacity is 3.0 to 5.0 inches. The organic matter content of the
surface layer is 1 to 3 percent. Effective rooting depth is 10 to

20 inches. Runoff is rapid, and the hazard of water erosion is high. The

hazard of soil blowing is slight.
This unit. is used for wildlife habitat.

‘Rock outcrop and Rubble land are in capability subclass VIIIs and Podo
Variant soil is in capability subclass Ville. '
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~ PODO VARIANT SERIES

These soils are classified as loamy, mixed = (calcareous), Lithic
Cryorthents. : ‘ ‘ . ‘

The Podo Variaht consists of shallow, well drained, moderately rapid
permeable soils that formed in residuum and colluvium derived -dominantly from

sandstone and shale. These soils are on very steep mountain slopes at . -

elevations of 7,900 to 8,100 feet. Slope ranges from 40 to 80 percent. The .
average annual precipitation ranges from 14 to 18 inches, and the mean annual

- air temperature ranges from 43 to 45 degrees F.

They are near the Datino and Comodore soils.
Datino soils are very deep, and Comodore soils have a dark surface layer.
A typical pedon of Podo Variant cobbly fine sandy 1oam,'40 to 60 percent

sTopes located about 5 miles south of Hiawatha; about 2,600 feet east and
1,400 feet north of the SW corner of Section 15 7. 16 S., R. 8 E. (Photo No. & .

Coord. 2-80-A, C-17). v

01--1 inch to O; partly_decomposed twigs, leaves and needleé.

Cl--0 to 6 inches; brown (10YR 5/3) cobbly fine sandy loam dark brown
(10YR 4/3) moist; massive; slightly hard, friable, slightly sticky, slightly
plastic; few very fine, fine and medium roots; few very fine pores; 10 percent
gravel and 10 percent cobbles; slightly calcareous; moderately alkaline (pH
7.9); clear smooth boundary. '

C2--6 to 14 inches; pale brown (10YR 6/3) cobbly fine sandy loam, brown
(19YR 5/3) moist; massive; slightly hard, friable, slightly sticky, slightly
plastic; few very fine, fine, medium and coarse roots; few very fine pores; 15
percent gravel and 15 percent cobbles; moderately calcareous, carbonates are
in flakes and disseminated; moderately alkaline (pH 8.0). -

R¥-14 inches; fractured hard sandstone.

Podo Variant differs from the Podo series in that the summer soil

temperature is less than 59 degrees F.
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LZH2--LITHIC USTORTHENTS-ROCK OUTCROP-RUBBLE LAND COMPLEX, 70 TO 90 PERCENT
- SLOPES ERODED ; S y L

This map unit is on very steep mountain slopes. -~ It is located on the
Book Cliffs northeast of Price. Slopes are long in length and single to
slightly convex in shape. The present vegetation is mainly pinyon pine,
Douglas fir, Utah juniper, curlleaf mountainmahogany, and Salina wildrye.
Elevation is 7,100 to ‘8,200 feet. The average annual precipitation is
about 14 to 18 inches, the mean annual air temperature is 43 to 45 degrees
F, and the average freeze-free season is 50 to 70 days.

This unit is 55 percent Lithic Ustorthents; 25 percent Rock outcrop;
~and 20 percent Rubble land. The Lithic Ustorthents occur on very steep
mountain slopes, the Rock outcrop and Rubble land .are intermixed on the
landscape. ‘ 5o oo S

" The Lithic Ustorthents sofl fs shallow and well drained. It formed in
residuum and co]}uvium derived dominantly from sandstone and shale.

Typically these soils are ‘light gray to white gravelly or very
gravelly sandy loam, gravelly or very gravelly loam, sandy loam or loam.
They vary considerably in texture within a short distance.

Permeability of the Lithic. Ustorthents soil is moderately rapfd or

moderate. Available water capacity, to a depth of 20 inches is 1less than
2.0 inches. Water supplying - capacity is 2 to 5 inches. The organic matter
content of the surface layer is 1 to 3 percent. Effective rooting depth is
3 to 20 inches. Runoff is rapid, and the hazard of water erosion is high.
The hazard of soil blowing is slight. :

Rock outcrop is exposed bedrock consisting of sandstone, conglomerate
sandstone, and limestone. ,

Rubble land consists of areas covered by stones and boulders to the
point that practically no soil is exposed. Rubble land supports only
sparse vegetation. ‘ -

" This unit is used for wildlife habitat.

This unit is in capability subclass VllIs.
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IKD--PINO SILT LOAM, 3 TO 30 PERCENT SLOPES

This moderately deep and well. drained soil . is on benches . along the =51
lower  sideslopes of canyons. It s located in Minnie Maud Canyon,  ''§.
Wwhitmore Park and up side canyons “along the Price River. It formed in i3t .
residuum derived dominantly from sandstone and .shale. Slopes are long in o™
length and single in shape. The present vegetation is mainly mountain big*¥® . .
sagebrush, snowberry and serviceberry. Elevation is 7,500 to 9,000 feet. way T
The average annual precipitation is about 16 to 20 inches, the mean annual v o
air temperature is 38 to 45 degrees F, and the average freeze-free season e
is 60 to 120 days. S 4 L : :

Fgs
et f .
H »fi’.) ( .

Typically, the surface layer is| dark brown silt 1oam about 2 inches gl
thick. The upper 4 inches of the subsoil is dark brown silt loam. The =%
lower 10 inches is brown and dark brown silty clay loam. The substratum ,
is very pale brown silty clay loam about 18 inches thick over sandstone. - f
Depth to sandstone or shale ranges from 20 to 40 inches. CoEE

PRI

: . [ P
Included in this unit is about 15 percent Beenom Joam, 3 to 15 percent % -
slopes on convex slope positions, 10 percent Benteen loam thin surface 3 eno
to 15 percent slopes on drainageways and concave slope positions “and 10 0
percent Pino silty clay loam 3 to 30 percent slopes on broad bench tops ...
intermingled with Pino silt Toam, 3 to 15 percent slopes. ’ SR

Permeability of this Pino soil is moderate to a depth of 6 inches and
slow below this depth. Available water capacity, to a depth of 34 inches,” "
is about 6.0 to 6.5 inches. . water supplying capacity js 9 to 11 inches. * ,
The organic matter content of the surface layer is 3 to 5 percent.si . e
Effective rooting depth is 20 to 40 -inches. Runoff is moderate, and the =
hazard of water erosion is moderate. The hazard of soil blowing is:- ..

. slight.

This unit is used for rangeland, wildlife habitat'and recreation.

PR .

" The Pino soil is in capability. subclass Vle, nonirrigated;;f

'
L
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PINO SERIES

These soils are c1assifiéd as fine, hixed Typic Argiborolls.

The Pino series consists of moderately deep, well drained, and slowly
permeable soils that formed in residuum derived dominantly from shale and

‘interbpedded sandstone. ’

These soils are on cuesta dipslopes, broad ridgelines, and gently sloping
mountain sides at elevations of 7,000 to 9,000 feet. Slope ranges from 3 to
30 percent. The average annual precipitation ranges from 16 to 20 inches, and
the mean annual air temperature ranges from 38to 45 degrees F. '

They are near the Beenom,'Benteen thin surface, and Corpening soils..

Beenom soils have a lithic contact and have less than 35 percent clay in the

control section. Benteen soils have thin surface and are moderately deep.

Corpening soils have a lithic contact and lack a mollic epipedon and an
argillic horizon. ‘ '

A typical pedon of Pino silty clay loam, 3 to 30 percent slopes located in
an unsurveyed area approximately 5.5 miles west of the confluence of Nine Mile
and Minnie Maud Creeks on Minnie Maud Ridge above Bear Canyon.

Al--0 to 2 inches; dark grayish brown (10YR 4/2) siity‘claj loam, dark

~brown (10YR 3/3) moist; weak medium grandular structure; soft, very friable,

sticky, and plastic; common very fine and fine, few medium roots; moderately
alkaline (pH 8.0); abrupt smooth boundary. o

Bth--Z to 7 inches; grayish brown (10YR 5/2) silty clay, very dark
grayish brown (10YR 3/2) moist; weak medium prismatic parting to moderate

_ coarse subangular blocky structure; extremely hard, very firm, very sticky,

and very plastic; common very fine and fine, few medium roots; few very fine

~and fine pores; many moderately thick clay films on ped faces; moderately
calcareous, carbonates are disseminated; moderately alkaline (pH 8.2); clear

smooth boundary.

©+ B22t--7 to 16 inéhes; light brownish gray (10YR 6/2) silty clay, grayish :
" brown (10YR 5/2) moist; weak medium prismatic parting to moderate medium

subangular blocky structure; extremely hard, very firm, very sticky, and very
plastic; few very fine and fine roots; few very fine and fine pores; many
moderately thick clay films on ped faces; moderately calcareous, carbonates
are disseminated; moderately alkaline (pH 8.2); clear smooth boundary.

C1--16 to 34 inches; 1ight gray (2.5Y 7.2) silty clay light brownish gray
(2.5Y 6/2) moist; massive; extremely hard, very firm, very sticky, and very

plastic; moderately calcareous, carbonates are disseminated; moderately alka-
Yine (pH 8.4) abrupt smooth boundary. o

R--34+ 1nches; sandstdne.

Thickness of the solum ranges from 15 to 35 inches. Depth to sandstone s
20 to 40 inches. Mean annual soil temperature is 41 to 47 degrees F.
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The A horizon has hue of 10YR and 7. SYR, value of dom1nant1y 4 dry. and
chroma of 2 or 3. It is silty clay loam, silt loam. -

The B2t horizon has hue of 5 to 7 dry, value of 5 to 7, It is silty clay. S ‘
and silty clay loam. Clay content is greater than 35 percent. The B2t horizon .

is mildly or moderately a'IkaHne. o

- Some pedons have an C horizon. The C horizon has hue of 2. 5y and 10YR,».(
value of 5 to 7 dry. It is silty clay, silty clay loam. R

Bicg

- 380




Y

374-5771 -

ROLLINS, BROWN AND GUNNELL. INC.
PROFESSIONAL ENGINEERS ‘

1435 Y. 820 Jl.
PO. Box 711

May 26, 1977 | Prove. Utah
‘ 84601

Design Construction Inc.
3608 South 500 West
Salt Lake City, Utah

Gentlemen:
1. INTRODUCTION

We have completed a soils investigation at the Soldier Creek Coal Company
Mine. This facility is located approximately 16 miles Northeast of ~Wellington,
Utah. The sites for three new facilities were investigated. These facilities
were a bath house, shop,and office warehouse. The recommendations contained
herein are a result of the investigation performed.

I'l. FIELD AND LABORATORY TESTING

Three test pits were excavated. Test pit No. | was taken in the proposed
location of the new office Warehouse. Test pit No. 2 adjacent to the new
bath house and test pit No. 3 was for the new shop facility.

The soi! profile for test pit No. | was approximately three feet of coal
waste material mixed with other granular fill. The material appears to be
a fill that has been placed over the area. Underlying the fill material is a
poorly graded brown silty sandy gravel with cobbles intermixed. This material
extended to a depth of six feet. A+ six feet a sandstone layer was encountered.
The backhoe lengthened the hole to assure that the sandstone encountered was
not just a boulder but indeed a ledge or bedrock layer. Sandstone appeared
at this same depth for a considerable length throughout the new building site.

The soil profile in test pit No. 2 was 18 inches of granular fill material
underlain by 3~1/2 feet of coal waste and granular fill material. This was
underlain by a sandy gravel which extended to the bottom of the hole or depth
of 9 feet.

The soil profile in test pit No. 3 was | foot of coal fill material underlain.
by 8-1/2 feet of brown silty sandy gravel which extended to the bottom of the
hole at 9-1/2 feet. The upper portion of this layer was more sandy than the
deeper portion. In all of the test pits the silty sandy gravel underlying the
surface fill was medium dense density.

No ground water was encountered in any of the holes; within the depth
excavated. The location of test pits and the log of boring is shown in figures
| thru 3.
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i1, RECOMMENDATION

The foundation for the office warchouse and the shop building can be
placed at an elevation sufficient to protect against frost. Ve would anticipate
this to be at least 3 feet below the existing grade. |f the foundations are
placed at this depth then the bearing capacity values shown in figure No. 4

~can be used for the design of the footings.

_ The bath house building is to be built in an area where there presently
exists some fill material. This facility is fto be built onto an existing
building. A wood retaining wall exists to the west of this facility. Fill

has been placed against this wall and also against the west wall of the
exis*ting treatment plant building., It is our understanding that the wood

tie rctaining wall will be removed and the new wall will become the foundation
wall for the new bath house facility. The footings for the bath house: could
probably be stepped up toward the south. The footing that will replace the
wood tie retaining wall should be placed approximately 4 feet below The
existing grade. Before constructing the footing the soil at 4 feet should be
compacted to a density of 95% of the maximum dry density as determined by

AASHO TI80 - method C. This will densify the layer of about | foot which appears
to be a granular fill. If it is desired to raise the footings then the material
could be compacted back at the same density specified above an the footings
nlaced at the desired elevation.

The bearing capacity values shown in figure No. 4 are to be used for the
desiqn of the foundation. The lines sloping upward to the right define the
bearing capacity values with shear governing and the line sloping down to
the right limits the settiement to .1 inch.

The existing fill material west of the treatment building should be
partially removed and then replaced at a Density of 90% of the maximum dry
density as determined by AASHO TI80 - Method C. This is the material under
the new bath house facility. A K value of 0.30 should be used for the design
of the north wall of the new facility.

The recommendations are a result of the test borings and testing
performed. If any material different than that encountered occur during

construction we request the opportunity to visit the site and inspect the
excavation so that adjustment can be made if necessary.

Please advise us if there are any questions regarding any information
presented in this report.

Yours truly,

ROLLINS, BROWN AND GUNNELL, INC.

Q/AA@W

RoberT D. Gunnell
Jg

Enclosures
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