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1. Introduction and Setting

The soil inventoryand assessmentwas conducted to evaluate a site proposed asa soil borrowarea
forthe reclamation of Dugout Canyon Mine's refuse pile. The site is located in Section 17, Township
1 3 South, Range 1 2 East (Appendix A). The site is approximately 20 acres in size and photographs
of the site have been included in Appendix E.

The site is in an alluvial fan valley fill position with relatively gentle slopes at an elevation of
approximately 5800 feet. Slopes are 3 to 5 percent with a fairly smooth surface that has been
dissected by gull ies.

Typical vegetation includes Indian Rice Grass, Shadscale, Sagebrush and various other species.
Annual precipitation is estimated at 8 inches and the average annual air temperature is 48 degrees
Fahrenheit.

2. Procedures

Field work was conducted the first week of October, 2005. Spot checks were made by the use of
a spade, hand soilauger, and observation of soils in erosional cuts such as gull ies. Nine locations
were selected for backhoe pits to obtain soil samples and allow soil descriptions. Each site was
marked with a flagged stake and identified by SB-1 through SB-9. The soil pits were dug by Scamp
Excavation on October 5, 2005. The pits were described and sampled by Dan Larsen, Soil Scientist
on October 5th and 6tn. Samples were submitted to Intermountain Laboratories, Inc., of Sheridan,
Wyoming for testing of selected parameters required by the Utah Division of Oil, Gas and Mining
(UDOGM). The soils were rated for suitabil ity based on UDOGM Guidelines.

3. Soil Resources

The site has been mapped as "Ravola loam, 1 to 6 percent slopes, eroded" (Soil Map Unit 91) in the
SoilSurveyof the CarbonArea, Utah bythe USDA, SoilConservation Service, issued 1988. Ravola
soils are very deep, well drained, and moderately permeable. They are classified as fine-silty,
mixed, active, calcareous, mesic Typic Torrifluvents.

A copy of the order three level of mapping, a description of soil map Unit 91 and an official series
description of the Ravola soil are included in Appendix D for reference. This soil map unit in not
considered as prime farmland and the soils are listed as being fair for use as topsoil.

Soil Inventorv Results

The soils on the site are fairly uniform in characteristics and would typically classify as the Ravola
soil series. Of the nine soil profiles described there were only minordifferences. The site is at the
upper elevation limits of the Ravola series and there is a trend toward the Hernandez soil series
which has a calcic horizon (more carbonates)and the particle size class is fine-loamy instead of
fine silty.
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For soil mapping purposes the site is basically one unit except for gullies which would reduce or
el iminatetheamountofsoi lavai lable.  Thesoi lshaveformedinverydeep(greaterthan60inches)
alluvium derived from sandstone and shale. The most common texture is loam; however the
amount of very fine sand dominates the total sand fraction and gives these soils characteristics
similar to silt loam and yields a particle size class of fine-silty. A contrasting layer of soil about 4 to
8 inches, having more sand and fine gravel is present over much of the area at a depth of 38 to 45
inches.

The soils typically have brown to light grayish brown colors. The profiles show little change in color
although the surface is slightly darker and the subsoils are lighter due to increases in carbonates
and lower organic matter. They are generally low in soil organic matter and lack the dark colors
typical of topsoil developed in moister environments.

Soil structure is typicallyfine granularand platyatthe surface and becomes more blockyor massive
with depth. The soils are moderately permeable and have a moderately high to high soil erodibil i ty.
Theerosionhazardofthesiteisfavoredbythelowdegreeofslope. Detailedsoildescriptionsare
presented in Appendix D.

Soil Testing Results

The soil analytical results from Intermountain Laboratories are presented in Appendix B. A copy of
the analytical results were used to record the suitability ratings for the soil samples. The suitability
ratings are contained in Appendix C.

A summary of the analytical results is given below for suitability parameters.

PH - Ranged from 7.6 to 8.4, rated good to fair

Saturation % - Ranged from 23.8 to46,4o/o, all rated good exceptfor sample SB-8, 39 - 47" which
rated poor due to a sandy layer

Electrical Conductivity - Ranged from 0.22to 12.2 dSlm
Above 30 inches all samples were less than 4.0 dS/m
Nine subsoil samples were between 4.0 and 8.0 giving a rating of fair
Two samples had Electrical Conductivity greater than 8.0:

58-6 - 48 - 68" = 8.38 dS/m
SB-9 - 36 - 72" = 12.3 dS/m

Sodium Adsorption Ratio (SAR) - Ranged from 0.18 to 1 1 .9, the majority of the samples were
below 4.0. Ten samples were rated fair with readings of between 4.0 and 10.
Sample SB-9, 36-72" (11.9) had a poor rating

Texture - Laboratory analysis resulted in a particle size distribution yielding textures of loam and
sandyloamexceptforonesamplewhichbarelyfel l intoasi l tyclayloamclass.  Sandyloam
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and loam rate as good for topsoil. The very fine sand is commonly 70 to 90 percent of the
totalsandcontent. Veryfinesandplussilt iscommonlyabout65toT5percentoftheoverall
soil matrix (mostly fine-silty). Clay content ranges from 1 2to 28 percent. Rock fragments
are generally less than 5 percent.

Available Water Capacity (AWC) - Ranged from 7.6 to 19.8 percent
Seven samples were between 7.6 and 10 percent with a fair rating
All other samples rated as good (>10%)

Acid/Base Potential - Ranged from 127 to 197 tons/1000 tons, all ratings are acceptable

Boron - Ranged from 0.12to 1.14 ppm, all rated acceptable

Selenium - Ranged from less than 0.02 to 0.28 ppm
Samples SB-1, 54 to 78 inches and SB-5, 56 to 68 inches were rated unacceptable
Samples SB-1, 32to 54 inches and SB-8, 47 to72 inches were near unacceptable

Total Organic Carbon (TOC) - Ranged from less than 0.1 percent to 1.4 percent. All rated good
at less then 10%, but show overall low organic matter content for topsoil

%CaCO3 - Based on the acid base potential it is estimated that carbonates are about 10 to
20 percent, rating good to fair.

4. Soil Suitabil ity Assessment

The area is fairly uniform for soil salvage, except where gullies are present. Rating the soils for
suitabil ity for use in reclamation was based on Table 4, "Soil and Spoil Suitabil ity/Unsuitabil ity
Evaluation " in Guidelines for Management of Topsoil and Overburden, R645-301-200 Soils, State
of Utah, Department of Natural Resources, Division of Oil, Gas and Mining, draft June 2003.

The most suitable soils are in the upper 18 to 36 inches of the borrow area soils although the overall
ratingwouldbefairtopoorbasedonamoderatelyhightohighsoilerodabil ityfactor. Estimatesgive
a K-factor (soil erodiblility)of about 0.37 to 0.43. A K-factorof 0.37 is considered "fair" and greater
than 0.37 is considered "poor".

In the upper 36 inches of the samples, six of the soil profiles had pH ranging from 8.2 to 8.4 (fair
rating). Several samples rated fair due to moderately high EC, SAR and carbonates and low
available water capacity.

Below 36 inches some soil samples rated poor in factors including low saturated percentage, high
EC and high SAR. Two samples (SB-1 and SB-5) had unacceptable levels of selenium below a
depth of about 54 inches.
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Soil Inventory and Assessment
Soil Borrow Area

Dugout Canyon Mine
March 2006

APPENDIX C

Soil Suitability Ratings



Satuatiou% 25 to 55

pH

EC (rnS/cm2s"C)

SAR Cb

%CaC03

Torhne "

Total Orguic
Csbon

AvailableWater > 0-10

Capacityd mderals

>56 - 80

8-2 6-0 to 6-4
8-2 to8-5

4 t o B

5 to l0

l 5 - 3 0

6-5 to

0 to4

0 t o 4

<15

45
>80

5.5 to 6-0
8-6 to 9.0

8to l5

l0 to 14

>30

< 0-05
rrcry lorv

> 0-37

< 5.5
> 9.0

> 1 5

> 1 4

Sl, I,sd, sl,v&l,Gl q' sicl,sC, tq lfs Siq q $,G,.os'&'l& g' vcos

<l0Yo l*/o

O05 to 0.10
lorv

Kfactora .<a37 o.37

, .  , t r q r r  F  =  :  E  !  3  - '-
" For clry tortrrred soits rnacceptable is SAR >14. Fu sandy t€Dfiured soils rnaccqtable is >20-
b For most Vlestem soilq the SAR to ESF relatimtrip is nnral$ I : I , up to ESP F 20. If SAR>20, then detennine ESP '

@vangelorl 2000.)
c s=fir4 F loml si= silL c- clay, \Fvery, Ffrte' cmotrsg ggravel
d A.rrfobl" Warer Cspasity is adjustealforte*rne m SAR
lK factq recomncndatims fmm the USDA SoiI Cqserraion Sqvice. t 9?8- National Soils limdbooe Nodce 24 (3Blnq.
NSH Part tr -4O3.6(a). For Prime Farmland soils, the K 6g6s riroes ee pcr€t slope sbouH be a ralue oftrrre m less for
minirnal erosionhad"

Table 9. Aeftlity/Eoxicity Evaluation
I r !

PARAI\{SIER^S

Soluble Selenirm

AvailableBoron

I 
unacceptable level fon the rooting me (tqp forrfea offiIl) drbnepbmd drainages wi& t(X) yer flood plains,

top 4 feet fill

2 
rmacceptable lewl forthe top 4 feetoffiIl in surface-water impormdnrents

i 
unaocepuble l€r/Blforint€rmitt€ililrbeseonial drainagcs including lO0ywfloodplains

Ref: Guidelines for Management of Topsoil and Overburden, R645-301 -200 SOLS, IJtah
Division of Oil, Gas and Mining, Draft June 2003

>O-l5mg&gt
>O-tO mgltg e3

>5.0 mg&g

/t000 tonsoverburdcn
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APPENDIX IV

GUIDE FOR TtrXTURAL CLASSIFICATION IN SOIL FAMILIES
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(- Sand Separate,

oo

Vo

*  C lay -s i ze  ca rbona te  i s  t rea ted  as  s i l t .
**  Very l inc sand (0.05 -  0 .  I  is  [ reated as s i l t  for  faru i ly  groupings;

coarsc l ' ragments are considered the equiva lent  of  coarse sand
in  the  boundarv  be twccn  the  s i l t y  and  loamy c lasses .

COMPARISOn* OF PARTICLE SIZE SCALES

Sleve  Open lng  ln  Incbes L .S .  S tendard  S leve  Numbers
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Exhibit 618-8 Texture Triangle and ParticleSize Limits of AASHTO, USDA, and Unified
Classification Systerns.
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Field Soil Profile Description Notations

This is a guide to assist in understanding the notations on the soil description forms.
These are not all inclusive but are meant to apply to common situations in the mountains
and foothills of central Utah.

Horizon:

Standard letter designations used for soil layers. Commonly used designations are:

A Surface layer usually of dark color due to accumulation of organic matter; topsoil-
B Altered soil layer, often associated rvith subsoil.

BT - Increase in clay
BK - Increase in carbonates
BW - Color or suucture change

C Relatively unaltered parent materials from which the soils have formed.
R Hard bedrock; as sandstone
CR Soft bedrock: as shale

A 3(8" horizon may have dark colors and have high to moderate amounts of organic matter but be
designated as a "B" horizon due to soil changes as noted above.

Depth:

Depth interval of the soil layer- Usually expressed in inches unless noted othenvise.

Color:

Dry and moist colors are based on the Munsell Soil ColorChart and give the hue, value, and chroma.
Connotative color descriptions may be added.

Texture:

Texture and texture modifier abbreviations

S Sand
LS Loarny Sand
Gravely
SL Sandy Loam

Extremetv Gravel
L Loam
SIL Silt Loam

SI SiIt

Structure:

SCL Sandy
CL Clay Loam

SICL Silty Clay Loam

SIC Silty CIay
C Clay

Cobbly GR. Gravely
Very Cobbly GRV Very

Extremely Cobbly GRX

Channery SH Shaley
Very Channery

Extremely Channery

CB
CBV

CBX

CN
CNIf

cl.t)(

Grade
w
M
S

Weak
Moderate
Sbong

Size
VF Very Fine
F Fine
M Medium
CO Coarse
VCO Very Course

Tlrpe
PL Platy
GR Granular
SBK Subangular Blocky
ABK AngularBloclry
PR Prismatic
W Weak Massive
S Strong Massive
SG Single Grained \



Consistency: DJy Moist Wet
LO Loose LO Loose NS Non StickY
SO Soft VFR Very Friable SS Slightly Sticky
SH Slightly Hard FR Friable S Sticky
H Hard FI Firm VS Very StickY
VH Very Hard VFI Very Firm NP Non Plastic
EH Exhemely Hard EFI Extremely Firm SP Slightly Plastic

i, ##J'i,*,,,
Reaction: Effervescence (10% HCL) pH Reaction Class

5.1-5.5 StronglYAcid
5.6 -6.0 ModeratelY Acid

EO Non-Effervescent 6.1-6.5 SlightlyAcid
SE Slightly Effervescent 6.6 -7.3 Neuhal
EM ModeratelyEffervescent 7-4-7.8 MildlyAlkaline
ES Strongly Effervescent 7.9 -8.4 Moderately Alkaline
EV Violently Effervescent 8.5 -9.0 Stongly Alkaline

> 9.0 Very ShonglY Alkaline

Horizon Boundaries:

Distinctness

A Abrupt (<2 cm thick)
C Clear (2 to 5 cm thick)
G Gradual (5 to 15 cm thick)
D Diffirse (>15 cm thick)

Topography

S Smooth (the boundary is a plane with few or no irregularities)
W Wavy (the boundary has undulations in which depressions are wider than they are deep).
I lrregular (the boundary has pockets that are deeper than they me wide)
B Broken (at least one of the horizons or layers separated by the boundary is discontinuous
and the boundary is intemrpted).

Rock Fragments: Erpressed in percent by volume by size.

GR Gravel BL Boulders
CB Cobbles CN Channers
ST Stones FL Flagstone

Roots: Roots are described in terms of quantity and size. Quantity is given first followed by the size class.

Ouantity Size
F Few VF Very Fine
C Common F Fine
M Many M Medium

CO Course

Quantity classes of roots are defined in terms of nunbers of each size per unit area. One (l) square
centirneter for very fine and fure roots and one (1) square decimeter for medium and coarse roots.



Few: Less than l per unit area of the specified size
Common: I to 5 per unit area of the specified size
Many: more than 5 per unit area of the specified size

The size classes are:

Very Fine: Less than I mm in diameter
Fine: I to 2 mm in diameter
Medium: 2 to 5 mm in diameter
Coarse: 5 mm or larger in diameter
Roots larger than l0 mm in diameter may be described separately.
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Carbon Area, Utah

The potential plant community on the Ravola soil is 50
percent grasses, 10 percent forbs, and 40 percent
shrubs. Among the important plants are galleta, Indian
ricegrass, shadscale, and winterfat.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing syst€fn, and proper location of water
developments. Severe drought may adversely affect the
production of lhe perennial vegetation. Partial or total
removal of livestock from the range may be necessary.

It is not practical to revegetate large areas of this unit
because of the low annual precipitation. For critical
erosion control, small areas can be mechanically treated
and seeded. Native plants are suitable for critical area
seedings.

lf areas of this unit are irrigated, suitable management
practices used to maintain or improve the area include
conservation cropping systems with rotations of alfalfa
hay, small grain, and corn. To maintain production, crop
residue should be incorporated into the soil and fertilizer
should be applied.

Inigation water can be applied by the sprinkter or flood
method. Fields can be leveled.

This map unit is in capability unit lle-2, inigated, and in
capability subclass Vlle, noninigated. lt is in the Desert
Loarn range site.

t /

-f 9l-Ravola loam, 1 to G percent slopes, eroded.
I This very deep, well drained soil is on alluvial fans and
- narrow valley floors. lt extends from Helper to wellington

and south to the Carbon-Emery county line. lt formed in
alluvium derived dominantly from sandstone and share.
Slopes are dominantly 3 to 6 percent, 100 to 300 feet
long, and concave to convex. The vegetation in areas
not cultivated is mainly galleta, shadscale, and some
greasewood. Elevation is 5,900 to 6,000 feet. The
average annual precipitation is 6 to g inches, the
average annual air temperature is 4g to 50 degrees F,
and the average treeze-lree period is 11S to 140 days.
- Typically, the surface layer is light brownish gray lbam

about 2 inches thick. The next layer is light brownish
gray loam about 21 inches thick. Below this to a depth of
60 inches or more is light brownish gray sift loam.

Included in this unit are about 5 percent Billings silty
clay loam, 5 percent Killpack clay loam, and smill areas
of Persayo loam. Also included are small areas of
Ravola loam, 1 to 3 percent slopes.

Permeability of this Ravola soil is moderate. Available
water capacity is about 7.5 to 10.S inches. The water
lgpplying capacity is 4 to 5 inches in areas not irrigated.
Effective rooting depth is 60 inches or more. The organic
matter content of the surface layer is 1 to 3 percent.
Runotf is medium, and the hazard of water erosion is
moderate. Runotf from adjacent areas has formed gullies
in some areas of this soil. The gullies are /-shaped, are
4 to I feet deep, and in some areas are 100 to 400 feet
apart. The hazard of soil blowing is moderate.

67

This unit is used mainly as rangeland and wildlife
habitat. lt is also used for irrigated crops and for
homesite and urban development.

The poteritial plant community on the Ravola soil is 50
percent grasses, 10 percent forbs, and 40 percent
shrubs. Among the important plants are galleta, Indian
ricegrass, shadscale, and winterfat.

Management practices that maintain or improve the
rangeland vegetation include proper grazing use, a
planned grazing system, and proper location of water
developments. Severe drought may adversely affect the
production of the perennial vegetation. Partial or total
removal of livestock from the range may be necessary.

It is not practical to revegetate large areas of this unit
because of the low annual precipitation. For critical
erosion control, small areas can be mechanically treated
and seeded. Plants that may be suitable for critical area
seedings are adapted native plants.

lf areas of this unit are irrigated, suitable management
practices include conservation cropping systems with
rotations of hay or pasture and small grain. Crop residue
should be kept on the surface of the soil. Pasture
management that incorporates use of a rotation grazing
system is best.

Sprinkler irrigation systems provide the best erosion
control and the ability to apply irrigation water evenly to
the fields. Flood irrigation can also be used if erosion is
controlled.

This map unit is in capability unit llle-2, inigated, and in
capability subclass Vlle, noninigated. lt is in the Desert
Loam range site.

92-Ravola€ullied land complex. This map unit is
on alluvial fans and dissected narrow valley floors. lt is
widely distributed throughout the survey area. Some of
the larger areas are along Drunkards Wash, Coaf Greek,
Miller Creek, Gordon Creek, and Soldier Creek. Slopes
are 1 to 6 percent. Elevation is 5,300 to 6,000 feet. The
average annual precipitation is 6 to 8 inches, the
average annual air temperature is 48 to 50 degrees F,
and the average treeze-tree period is 115 to 140 days.

This unit is 70 percent Ravola loam, 1 to 6 percent
slopes, eroded; 20 percent Gullied land; and 10 percent
other soils. The Ravola soil is generally on valley floors,
and the Gullied land is adjacent to the washes on the
bottom of valleys. 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 10 percent Green River
silt loam on the bottom of washes. Also included are
small areas of Killpack clay loam near the adiacent shale
hills.

The Ravola soil is very deep and well drained. lt
formed in alluvium derived dominantly from shale and
sandstone. Slopes are 50 to 150 feet long and are
concave to convex. The present vegetation in most
areas is mainly shadscale, halogeton, winterfat, yellowI



unlclar Denes uescnptlon - KAVULA serres

LOCATION RAVOLA

Established Series
Rev. RLM/DKR/SSP/UIWJ
03t2005

UT+NM CO

RAVOTA SERIES

The Ravola series consists ofvery deep, well drained soils that formed in alluvium derived fiom shale,
siltstone, and sandstone. Ravola soils are on alluvial fans and flood plains. Slopes range from 0 to l0
perc€nt. Mean annual precipitation is about 7 inches and the mean annual temperature is about 50
degrees F.

TAXONOMIC CLASS: Fine-silty, mixed active, calcareous, mesic Typic Tonifluvents

TYPICAL PEDON: Ravola loam under cultivation. (Colors are for dry soil unless otherwise noted.)

Apl--0 to 6 inches; light brownish gc,ay Q.5Y 612)loam, dark grayish brown (2.5y 4/2) moist; weak
coarse subangular bloclry structure parting to weak fine subangular blocky; slightly hard, friable, slightly
plastic; many fine roots, few coarse roots; common fine and medium pores; suongly effervesc€nt;
slightly nlkalhg (pH 7.8); clear smooth boundary. (2 to 6 inches thicD

Ap2-6 ta 9 inches; light brownish gray QSY 6D) loan, dark grayish brown (2.5y 4/2) moisq srongly
compacled plowpan layer; weak coarse subangular blocky sFucture parting to weak coarse granrlar;
had, friable, slightly sticky and slightly plastic; marry fine roots; common fine pores; few medium
pores; shongly effervescen! slightly alkaline fOH7.7); clear srnooth boundary. (0 to 3 inches thic$.

C1--9 to 18 inches; light brownish gray Q.sY 612) loam, dark grayish brown (2.5y 4/2) moist; weak
thin plpty stnrcture parting to weak very thin platy; hard friable, slightly sticky and slightly plastic; few
cgarge and gany fine roots; meny medium and common fine pores, strongly efervescent; slighdy
alkaline (pH 7.7); gradual wavy boundary. (9 to 24 inches thick)

C2-18 to 45 inches; light b,rownish gray (2.5Y 612) loara dark grayish brown (2.5Y 4i2) moist; weak
coarse subangular blocky structure parting to weak medium granular; slightly hard, friable, slightly
sticky and slightly plastic; few medium and many fine roots; common medium pores; strongly
effervescent; moderately alkalfup (pH 7.9); gradual irregglar boundary. (6 to 30 inches thick)

C3-45 to 60 inches; light brownish gny QSY 612) loam, dark grayish brown (2.5y 42) moist;
massive; soft, very friable; few fine roots; few fine pores; strongly effewescen! moderately alkaline (pH
7.e\.

TYPE LOCATION: Emery County, Utah; about I l/2 miles south and l/2 mile east of Huntington;
located about 2,000 feet west and 600 feet north of the southeast comer of sec. 31. T. l7 S.. R. 9 E.

RANGE IN CHARACTERISTICS:
Mean annual soil temperature: 49 to 56 degrees F
Particle-size control section: 18 to 27 percent clay and less than I 5 percent sand coarser than very fine
sand

Page I of3
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Uttrcral Serres Llescnptron - RAVULA Senes Page 2 of 3

A horizon:
Hue: l0YRto 5Y
Value: 5 to 7 dry, 4 or 5 moist
Chroma: 2 or 4 dry or moist
Texture: loam, clay loam, very fine sandy loam, or silt loam
Calcium carbonate equivalent: 5 to 25 percent
Reaction: slightly to shongly alkaline

C horizon:
Hue: IOYR to 5Y
Value: 5 ta7 &y,4 or 5 moist
Chroma: 2to 4 dry or moist
Texture: stratified loamy sand to clay loam
Calcium carbonate equivalent: 5 to 25 percent
Reaction: slightly to shongly alkaline

COMPETING SERIES: This is the B-dlings series. Billings soils have particle-size conftol sections
with 27 to 35 percent clay, and gypsum nodules below the series contol section.

GEOGRAPHIC SETTING:
Parent material: alluvium derived from shale, siltstone, and sandstone
Landform: alluvial fans and flood plains
Slopes: 0 to 10 percent
Elevation: 4,500 to 6,000 feet
Mean annual temperature: 47 to 56 degrees F
Mean annual precipitation: 5 to 11 inches
Frost-free period: 110 to 160 days

GEOGRAPIilCALLY ASSOCIATED SOILS: These are the competing Biliqgs soils and the
Huututg, I(llBask, Maffisld, $aldr, and Skuupab soils. Hunting soils have mottles and a water table at
depths benveen 20 and 40 inches. Killpack soils have a paralithic contact between 20 and 40 inches.
lvlayfield soils have carbonatic mineralogy. Saltair soils contain.calcic horizons. Skumpah soils have a
natric horizon. arl dtoor/y t'-'hc'/

DRAINAGE AND PERMEABILITY: well drained, negligible to medirun runofr, moderate or
moderately slow pemeability. These soils are subject to occasional brief flooding following high
intensity summer thunderstorms.

USE AI\ ) VEGETATION: lrrigated areas are used for growing small grains, com, sugar beets, alfalfa
and pasture. Potential vegetation is shadscale, greasewood Indian ricegrass, and galleta.

DISTRIBUTION AND EXTENT: Eastem Utalr, northwest New Mexico and westem Colorado. LRR
D, MLRA 28A, 34, 35 , 37 . This series is of large extent.

MLRA OX'flCE RESPONSIBLE: Lakewood, Colorado

SERIES ESTABLISffiD: Ernery and Grand Counties, Utah. 1940. Green River Soil C.onservation
Disaict.

REMARKS: Diagnostic horizons and features recognized in this pedon are:

http ://orttro.ftw.nrcs.usda, gov/osd/datlRlRAvolA.htrnl 2/s12006
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Ochric epipedon: The zone from 0 to 9 inches, (Apl and Ap2)

Classified according to Soil Ta,xonomy Sesond Edition, 1999

ADDITIONAL DATA: Lab sampled by NSSL in New Mexico. Pedon number SS6NM-045-014.

National Cooperative Soil Strrvey
U.S.A.

http ://ortho. ftw. nrcs.usda. gov/osd/dat/R/RAVolA.hfinl 21s12006



Hernandez Family
The Hernandez family consists of very deep, well

drained, moderately permeable soils on fan terraces.
These soils formed in alluvium derived from sandstone
and shale. slope is 1 to I percent. Elevation is 5,600 to
7,100 feet. Av6rage annual precipitation is 10 to 14
inches, and averdge annual'air temperature is 45 to 49
degrees F. €ulera4TuL

These soils are fine-loamy, mixed,,fmesic Uetolfic ()sTr-
eelei 

-iit'i^l,"rJ"i' .r\

Fleference peOon of Hernandez family, 3 19.8 percent
slopes, about 4.5 miles northwest of Sunnyside Junction'
ab6ut 1,000 feet south and 800 feet east of the
northwest corner of sec. 19, T. 14 S', R. 12 E.

A1-0 to 3 inches; brown f/.sYR 5/4) loam, dark brown
C/.5YR 4/2) mois! weak fine granular.structure;
iignfly hard, friable, slightly sticry and slightly
pfistii; few very fine, drnmon fine, and few medium
ioots; many fin6 and few medium pores; moderately
calcareousl disseminated calcium carbonate;
moderately alkaline (pH 8-2); abrupt srnooth
boundary.

B2-3 to 14 inc{res; brown (7.5YR 5/4) loam, dark
brown (7.5YR 4/2) moist weak medium subangular
blocky itructure; Signtly hard, frialte, slightly sticky
anO siightly plastic; few very fine,-fine, and medium
roots; Common fine and few medium pores;
moderately calcareous; disseminated calcium
carbonatei moderately alkaline (pH 8.a); clear
smooth boundary.

Clca-14 to 39 inch6s; hght brown (7.5YR 6/4) loam,
brown t/.sYR 5/4) moist moderate medium
subangular blocky structure; hard, firm, slightly sticlry
and plistic; few very fine and fine roots; common
line bnd lew mediurn poreq strongly calcareous; thin
coatings of catcium carbonate on faces -of peds;
strongly alkaline (pH 8.8); graqu4.ry3p boundary'

C2ca-39-tb eo inchei; pink F.5YR7l4l loam, brown
(7.5YR 5/4) moist massive; hard, firm, slbhtly sticky
and plastic; few very fine and fine roots; common
fine hnd few rnedium pores; gtrongly calcareous; thin
coatings of calcium carbonate on faces of peds;
strongly alkaline (PH 9.0).

Secondary calcium carbonate is at a depth of 9 to 17
inches.

A horizon: Hue is 7.5YR or 10YR, value is 5 or 6 when
dry, and chroma is 2 to 4- Texture is loam or very fine
sandy loam.

B horizon: Hue is 7.5YH or 10YR, value is 5 or 6 when
dry and 4 or 5 when moist, and chroma is 2 to 4''M 

horizon: Hue is 7.5YR or 10YFl, value is 6 to 8
when dry and 5 to 7 when moist, and chroma is 3 or 4.
Calcium-carbonate equivalent is 15 to 35 percent'



Soil Inventory and Assessment
Soil Borrow Area

Dugout Canyon Mine
March 2006

APPENDIX E

Photographs of Site and Soil Profiles
Soil Pit Locations
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