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1.0 INTRODUCTION

This report presents soils information compiled from a detailed soil survey (order one intensity level)
of the facilities site at the proposed Lila Canyon Coal mine. The study area is located at the mouth
of Lila Canyon in Emery County about ten miles southeast of East Carbon City, Utah; S15, T16S,
R14E. It covers about 48 acres on an old alluvial fan and toe slope adjacent to the Book Cliffs. The
site is about 5850 to 6100 feet in elevation and has a semi-arid climate supporting primarily a pinyon-
juniper vegetation type.

1.1 OBJECTIVES

This detailed soil survey was conducted to provide sufficient information on the existing soil
resources to facilitate the development and reclamation needs at the Lila Canyon mine site and for
environmental impact assessment. The objectives were to document physical and chemical properties
of the soils and assess the soil suitability and limitations related to the proposed activities. A prime
objective was to determine the amount of suitable soil materials to salvage for reclamation purposes.
This material, sometimes referred to as “topsoil,” is the soil material which has the properties that are
suitable for plant growth of native species. Included in the soil survey are maps showing the
distribution of different soil types and the thickness of salvageable soil materials, laboratory analysis
results of soil testing, and photographs of soils and landscape.

The information presented is to fulfill the requirements of the state of Utah Department of Natural
Resources, Division of Oil, Gas and Mining (UDOGM) pertaining to guidelines for management of
topsoil and overburden for mining.

2.0 METHODS AND PROCEDURES
2.1 DATA REVIEW AND EVALUATION

The project area has been mapped at the order three soil survey intensity level as part of the Soil
Survey of the Emery area, Utah by the USDA Natural Resources Conservation Service(NRCS).
Auvailable field information in the form of soil maps at a scale of 1:24,000 and the soil map unit
description were provided by Leland Sasser, Soil Scientist, NRCS, Price, Utah. This data was
determined to be too general for the mine facilities site, therefore, a more detailed inventory was
initiated.

2.2  SOIL INVENTORY AND MAPPING

Soil inventory and mapping was conducted by Daniel M. Larsen, Professional Soil Scientist, at the
order one intensity level during August, 1998. Field mapping was done at a scale of one inch equal
to 200 feet. Eight soil pits were excavated with a backhoe to an average depth of about five feet
each. Full soil descriptions were taken at these location plus one on a road cut and one hand dug soil
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pit. Two ten point transects were also completed, for a total of an additional twenty partial
descriptions. Transect data consisted of hand dug excavations that were deep enough to document
surface conditions and predict subsoil characteristics. This was typically into the calcium carbonate
accumulation zone (calcic horizon).

Soil samples from six of the soil pedons were submitted for detailed laboratory analysis.

Observations of surface stone and boulder content, steepness of slope, vegetation, drainage
characteristics and surface soil conditions (bare ground, erosion, color etc.) were made by
extensively traversing the area. Photographs of soils and the landscape were taken for further
documentation.

2.3  SOIL PROFILE (PEDON) DESCRIPTION

Soil profile descriptions, technically referred to as pedon descriptions, were made on a cleaned off
representative section of the soil pit wall. Descriptions were taken on form SCS-Soils-232G and
completed according to methods and standards of the National Cooperation Soil Survey as described
in: the Soil Survey Manual (Soil Survey Staff, 1993); the National Soil Survey Handbook (Soil
Survey Staff, 1993); and Keys to Soil Taxonomy, seventh edition (Soil Survey Staff, 1993).

The following parameters were described for each soil pedon description:
. horizon symbol, depth, thickness, and relative position;

. clarity and continuity of horizon boundaries;
. soil color (Munsell), both moist and dry;
. texture (fine earth fraction - <2mm);

. rock fragment content [type and size - (gravel - 2mm to 3"), (cobble - 3" to 10"),
(stone - 10" to 2), (boulder - >2), and amount - % by volume];

. soil structure (type, size and grade);

. roots (size and abundance);

. clay films, if present (number, thickness, location);

. effervescence with 0.1N HC1 (none, slight, moderate, strong, violent);
In addition, the following soil and general site features were also described:

. existing dominant vegetation
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. climate (moisture and temperature regimes)
. parent material

. physiography-landform

. relief

. elevation (obtainable from topographic maps)
. . slope

. aspect

. erosion condition

. permeability
. drainage class
. depth to a saturated zone or ground water if encountered
. salts or alkali if present
. surface stoniness
2.4  SOIL SAMPLING AND LABORATORY ANALYSIS

A total of 21 soil samples taken from six soil pedons were selected for detailed laboratory analysis.
The samples were taken from representative soil layers (horizons) and placed in clean plastic bags.
About four to five pounds of each sample was sent to Inter-Mountain Laboratories, Inc., Farmington,
New Mexico. The samples were mostly dry, collected on August 4 and 5, 1998, and received at the
laboratory on August 24, 1998. Laboratory results were received September 23, 1998.

The following parameters were included in the soil analysis:

PH
Electrical conductivity
Saturation percentage
Sodium Absorption Ration
includes Ca, Mg, and Na in meq/L
Mechanical Analysis
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includes % very fine sand, sand, silt, clay, and texture classification
Total Organic Carbon
includes calculation for % organic matter
%Calcium carbonate
Boron (CaCl, extraction)
Selenium (AB-DPTA extraction)
Available water capacity
includes 1/3 bar and 15 bar analyses
Exchangeable sodium percentage
includes available Na, exchangeable Na, and cation exchange capacity. Analyzed only
if SAR > 15 for sandy soils or >12 for clays

This list of parameters for testing was compiled through communications with Robert A. Davidson,
Reclamation Soil Scientist, State of Utah, Department of Natural Resources, Division of Oil, Gas and
Mining (August 1993). Mr. Davidson has also communicated with Inter-Mountain Laboratories,
Inc., to assure that approved laboratory methods were used.

2.5 SOIL SUITABILITY FOR SALVAGE

Criteria to establish suitability of soil (topsoil) or soil substitute material were those contained in
Table 2 of UDOGM “Guidelines for Management of Topsoil and Overburden for Underground and
Surface Coal Mining,” included as Appendix B. Although the UDOGM suitability criteria considers
>30% (by volume) rock fragments (for both gravels <3" in size and cobbles 3 to 10" in size) to be
unacceptable, and >10% stones and boulders >10" in size to also be unacceptable, recent discussion
with Robert Davidson (Nyenhuis 1997) indicates his preference for salvaging soil with higher rock
content. Although unacceptable thresholds were not set, the general idea is to salvage otherwise
suitable soil with higher amounts of rock content in the soil than typical, perhaps as high as 50 or 60%
for gravels and cobbles, up to 35% for 10 to 24' stones, and up to 20% for small boulders.

Surface stones and boulders in the soil that area present during salvage operations, could be moved
to a rock pile on site and held there until replacement (some being placed in the reapplied soil and
others put on the soil surface) during reclamation activities. It is thought that for those native sites
that have a higher rock content than the UDOGM guideline deems acceptable, reclaiming with the
higher rock content will give a greater opportunity for reclamation success. Rock content aids water
holding capacity, can provide for a more stable reclaimed surface, and creates wildlife habitat niches
on the surface where rocks are piled.

Potential salvage depths were generated for each map unit based on an evaluation of all of the field
and laboratory data.

Based on discussion with Robert Davidson (Nyenhuis 1997), 2 minimum of 18 inches of suitable soil
is needed for application to all disturbed areas.
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3.0 RESULTS AND DISCUSSION
3.1 SOIL SURVEY MAP

A detailed soil survey map was compiled at a scale of 1"= 200’ for the Lila Canyon mine facilities site
(shown in Appendix A). Six soil map units were identified which represent areas having differences
related to soil and landscape characteristics. These soil map units are:

. SBG - Strych boulder fine sandy loam, 5 to 15 percent slopes (grass)
. VBJ - Strych very bouldery fine sandy loam 5 to 15 percent slopes (juniper)
. XBS - Strych extremely bouldery sandy loam, 10 to 45 percent slopes

. DSH - Strych fine sandy loam variant, 3 to 8 percent slopes
. RBL - Rubbleland - Strych - Gerst complex, 20 to 70 percent slopes
. RBT - Rock outcrop - Travessilla complex

3.2 SOIL AND MAP UNIT DESCRIPTIONS

Ten soil pedon descriptions were taken in the study area. These are identified by a code of LC1
through LC10 and are presented in Appendix D. Notes from transects made in the area are also
presented in Appendix D. Photographs of the soil and landscape at each of the soil description sites
are presented in Appendix E.

Soil mapping in Emery County at the order three intensity level by the Natural Resources
Conservation Service shows the Strych soil series as the dominant soil in the study area. It was
mapped at very stony fine sandy loam and very bouldery fine sandy loam phases. Detailed soil survey
confirmed Strych as the dominant soil. The soil map unit differences are primarily due to variation
in amount of boulders at the surface, surface soil rock fragment content, and slope steepness.

The Strych series consists of very deep, well drained, moderately rapidly permeable soils on outwash
plains, alluvial fans, toe slopes, fan terraces, and the sides of benches. These soils formed in alluvium,
colluvium, and glacial outwash derived dominantly from sandstone and shale. Slope is 3 to 70
percent. Elevation is 5,300 to 7,500 feet, average annual precipitation ranges from 8 to 14 inches,
and average annual air temperature ranges from 45 to 47 degrees F. These soils are classified as
loamy-skeletal, mixed mesic Ustollic Calciorthids (NRCS, Soil Survey of Carbon Area, Utah).
Updated taxonomy revisions classifies these soils as Ustic Haplocalcids.

Evaluation of field and laboratory data resulted in six soil map units as described below:

SBG - Strych boulder fine sandy loam, 5 to 15 percent slopes (grass)

This map unit is in the northwest section of the study area. It has a bouldery surface and supports
mostly grass with scattered small of junipers. The unit slopes to the southwest at about a 10%
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gradient.

The soils have formed in coarse alluvium composed of sandstone rock fragments ranging from gravel
to boulders. The general soil textures are sandy loam, however, in this unit a thin layer of sandy clay
loam was noted at several spots in the 3 to 10 inch depth zone.

Typically the surface layer is a light brown to brown fine sandy loam about 3 to 5 inches thick. At
a depth of about 8 to 12 inches, and extending to 30 to 48 inches, there is a zone of calcium
carbonate accumulation. Below about 48 inches the soil materials are usually gravelly to very cobbly
sandy loams with little or no soil development evident. Rock fragment content in the upper 48 inches
average about 35 to 60 percent by volume. Although potential rooting depth is not restricted in the
upper 60 inches, the basic rooting zone extends to about 48 inches.

VBJ - Strych very bouldery fine sandy loam 5 to 15 percent slopes (juniper)

This map unit occurs near the central and southwestern portions of the study area. It has a very
bouldery surface and supports a pinyon-juniper stand. The general slope is about 10 percent, facing
to the southwest. The unit is similar to soil map unit SBG but has more and larger boulders on the
surface and a greater amount of juniper present.

The soils are of the Strych series and are well representative of that soil. Characteristics of the soil
conform with the discussion on Strych soils.

XBS - Strych extremely bouldery sandy loam. 10 to 45 percent slopes

This map unit occurs along slope breaks near drainage dissections and at the upper edge of the
alluvial fan. It has steeper slopes and more boulders at the surface than map unit VBJ. Slopes range
from about 10 to 45 percent. Boulders and stones cover about 50 percent of the surface. The
vegetation is dominantly pinyon-juniper.

The soils are typically of the Strych series but may vary by having a higher rock fragment content than
normal.

Management is severely limited by the high percentage of boulders.

DSH - Strych fine sandy loam variant, 3 to 8 percent slopes

This map unit is of small extent and is in association with the Strych soils of map units SBG and VBJ.
It occurs in slight depressions which receive some runoff moisture and soil sediments. The presence
of saltbush (Atriplex canescens) is characteristic of these sites.

These soils show a variation from the Strych series in the vicinity by having fewer rock fragments in
the upper one to two feet of soil and a lower amount of calcium carbonate accumulation (does not
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qualify as a calcic horizon). A higher pH and sodium content is also indicated below 24 inches.

RBL - Rubbleland - Strych - Gerst complex, 20 to 70 percent slopes

This map unit is at the upper edge of the pediment deposit at the base of the steep, rocky clifflands.
The surface is largely covered with stones and boulders, although some shale exposures are present.
Much of the material is sandstone colluvium over shale. Pockets of Strych soil are present on the
deeper stony materials and the Gerst soil series occurs on shale. The Gerst soil is shallow over shale.
It consists of a silt loam surface layer of about four to six inches in thickness over very shaley silt
loam grading to shale bedrock at 10 to 15 inches. Permeability of this soil is low and erosion hazard
is high. It is classified as loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents.

This unit is similar to soil map unit NGG2 (Gerst-Strych-Badland complex, 30 to 70 percent slopes)
as mapped in the Emery area soil survey. Much of the Badland portion of the unit is covered by
bouldery sandstone colluvium.

RBT - Rock outcrop - Travessilla complex

This map unit consists of sandstone rock outcrops, boulders, and shallow soils on very steep
mountain slopes. The unit extends from approximately 6,100 feet to 6,500 feet in elevation within
the project area. Slope gradients range from about 30 percent to nearly vertical cliffs. Soils are
mostly shallow over sandstone and interbedded shale. Those on shale are similar to the Gerst series
and those on sandstone are identified as the Travessilla series. This unit is similar to the R2H
(Travessilla family-Rock outcrop complex) map unit of the Emery area soil survey.

The Travessilla soil consists of shallow, well drained, moderately permeable soils formed in residual
and colluvial materials derived dominantly from sandstone and interbedded shale. Texture is fine
sandy loam to loam and bedrock is at depths of about seven to 20 inches. These soils are calcareous
and mildly alkaline to moderately alkaline. They are classified as loamy, mixed (calcareous), mesic
Lithic Ustic Torriorthents.

Selected properties of the soil map units are summarized in Table 3.21.

Table 3.21
Properties of Soil Map Units

Page 8



Lila Canyon Facilities Site

MAP | % SURFACE SOIL % PERMEABILITY WATER SALINITY | REACTION
UNIT STONES & DEPTH SLOPE EROSION (EO) (PH)
BOULDERS POTENTIAL | MMHOS/CM

SBG 3-8 Very Deep 5-15 Moderate to Moderate Low <2 7.1-7.7
>60" Moderately rapid

VBJ 8-20 Very Deep 5-15 Moderately rapid | Moderate Low <2 7.3-8.2
>60"

XBS 20-40 Very Deep 10-45 Moderately rapid Low to <2 7.3-7.7

) >60" Moderate

DSH <2 Very Deep 3-8 Moderately rapid Moderate 0.35-2.5 7.3-8.6
>60’|

RBL >50 Shallow to 20-70 Slow to Severe on 0.35-2.5 7.0-8.5
Deep moderately rapid shale, Low on

rock
RBT >50 Shallow 30-100 Slow to Severe to Low 0.35-2.5 7.5-8.5
moderately rapid
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33 SOIL LABORATORY TESTING RESULTS

The results from soil testing by Inter-Mountain Laboratories, Inc., are presented in Appendix C.
This included 22 samples and duplicate analysis on two of the samples.

Overall the soil laboratory results show a good rating for soil materials for reclamation purposes.
A few points may be notes:

pH was high (rated poor) in only one sample; LC3 24-48' layer with pH 8.6,
Sample LC4 40-58" had a pH of 8.2 which is considered fair to good. All other
samples tested from pH 7.1 to 8.0, which is considered good.

Electrical conductivity and sodium were high in samples LC3 48-55" and LCS 40-
58". The soil materials below 48 inches at sample site LC3 is considered
unacceptable as reclamation growth media since the sodium absorption ratio
(SAR) was18. SAR greater than 15 is considered unacceptable. The sample
below 40 inches at LCS5 tested SAR 15, which is on the line of poor to
unacceptable. Sample LC5 40-58" had the highest electrical conductivity (EC) at
8.89 mmhos/cm; rated poor. Samples LC3 48-55" and LC10 0-4" had EC of 2.48
and 2.58; rated fair. All other samples had EC ranging from 0.29 to 4.0, which is
rated as good.

Soil textures classified as sandy loam ,except for samples LC1 3-10" and LC10 0-
4" which were sandy clay loam and silt loam respectively. Based on soil texture,
all soils tested are rated as good for reclamation material. Several samples are
close to being loamy sands, with sand content of 68 to 75 percent and clay content
of 4 to 8 percent.

Available water holding capacity is relatively low and rated mostly as fair.
Soluble boron tested at less than 5.0 mg/kg on all samples, giving a suitability
rating of good. Most samples tested at less than 0.2 mg/kg soluble boron. The
highest recorded was 2.4 mg/kg for sample LC4 40-58".

Selenium content tested at well below unacceptable limits. A reading of less than
0.10 mg/kg is considered good, and all results were 0.02 mg/kg or less.

A calcic horizon was verified in soil pedons LC1, LC5 and LC6 with CaCos at 20

to 21 percent. Pedons LC3 and LC4 have some calcium carbonate accumulation
in the subsoil but it is less than the 15 percent needed to be a calcic horizon.

Organic matter content is relatively low in these soils. Surface soils are generally
about 1.0 to 1.5 percent organic matter and subsoils are about 0.5 percent.
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Below depths of about 30 inches the soluble magnesium tends to exceed the
soluble calcium. In general the soluble calcium decreases and magnesium increases
with depth. Generally a higher ratio of calcium to magnesium is desirable for plant

growth.

3.4 SOIL SALVAGE DEPTHS AND VOLUME OF SUITABLE SOIL FOR
RECLAMATION

Estimates of the amount of suitable soil material that could be salvaged for use in reclamation for

each soil map unit based on UDOGM guidelines (Appendix B) are shown below:

MAP SALVAGEABLE EXTENT
UNIT LAYER (Acres)
(Inches)

SBG 48 12.24
VBJ 30 9.57
XBS 12 11.70
DSH 40 1.56
RBL 8 9.17
RBT 6 3.66

ESTIMATED
VOLUME
(Cubic Yards)

78,980
38,590
18,877
8,373
9,867
2,954

These calculations do not include boulders above ground level, which would add to the volume of
material to be handled. Also, some of the stones and boulders from the salvageable soil material
would be segregated. These estimates are for the total acres within the proposed disturbed area
boundary(approximately 47.9 acres). Much of RBL and RBT units would not be disturbed, and
soil salvage from these units would be difficult due to rockiness and slope. Based on these
calculations a maximum of about 157,600 cubic yards of soil material suitable for plant growth
could be salvaged from the site.
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Lila Canyon Mine, Proposed Portal Fan Site Soil Evaluation

The proposed fan site is located on a narrow bench in the steep, rocky slopes of the Book Cliffs. The
soils consists of shallow to moderately deep, colluvial deposits derived primarily from sandstone.
This 1s underlain by a zone of burned coal overlying sandstone. The bench has a slope of about 40
to 45% and is surrounded by sandstone ledges. It is at an elevation of about 6400 feet and supports
a few pinyon pines and salina wildrye grass with other associated species.

The soil materials are deepest at the upper edge of the bench and then to sandstone bedrock at the
lower edge. Average depth of soil derived from colluvial materials on the site is about 15 inches, with
a range of about three feet to zero.

Two soil descriptions were taken at the site and are identified as: Soil Descriptions LC11 and LC12.
Four soil samples were submitted to Intermountain Laboratories, Farmington, N.M. for testing. The
soil test results show the soils to be favorable for plant growth. Rating of soil suitability criteria
shows good ratings, except for water holding capacity which rated poor. The low available water
capacity of these soils and limited rainfall creates drought conditions which are evident by the native
vegetation.



Lila Canyon Mine Portal fan site. Photos showing the landscape and the narrow
bench



Soil Description LC11 location, Lila Canyon Mine portal fan site



la Canyon Mine portal fan site

1

L
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Soil Description LLC12 location
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APPENDIX B

SOIL SUITABILITY CRITERIA
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APPENDIX C

SOIL LABORATORY TESTING RESULTS



® X
M l d 2606 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laborotories, Inc. Tel. (505) 326-4737

September 19, 1998

Mr. Dan Larsen

ENVIRONMENTAL INDUSTRIAL SERVICES
31 North Main Street

Helper, Utah 84526

Dear Mr. Larsen:

Enclosed are the results of the analyses performed on the soil samples received by IML
on August 24, 1998. The samples were labeled Lila Canyon, Utah, and correspond to
IML lab numbers S04804 - 25. The requested analyses for each were pH, electrical
conductivity, saturation percentage, sodium absorption ratio, mechanical analysis
(including analysis of very fine sand), % calcium carbonate, soluble boron, selenium
(AB-DTPA), total organic carbon, % organic matter, available water capacity, and

. exchangeable sodium percentage for sample with an SAR >15 for sandy soils or >12 for
clays.

If you have any questions or comments, please feel free to contact me at 1-800-828-1409.

Sincerely,

é AL
Eric J Jaquez

Soil Lab Supervisor
IML - Farmington, NM

enclosure: analytical report
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APPENDIX D

FIELD SOIL PROFILE DESCRIPTIONS
AND TRANSECT DATA SHEETS



SOIL PROFILE DESCRIPTIONS FOOTNOTES

NRcs
' Soil Series, and Soil Classification according to current :3€S information. Soil classification based on Keys to Soil Taxonomy
S8h edition (Soil Survey Staff 1892).
nam l916

2 Horizon and Depth based on site-specific conditions at the sample location.

3 Texture and texture modifier abbreviations:

) Sand SCL Sandy Clay Loam CB  Cobbly GR  Gravely

LS Loamy Sand CL Ciay Loam CBV Very Cobbly GRV Very Gravely

SL  Sandy Loam SICL Silty Clay Loam CBX Extremely Cobbly GRX Extremely Gravely
L Loam SIC  Silty Clay CN  Channery SH  Shaley

SiL  Sitt Loam Cc Clay CNV Very Channery SR Stratified

Sl Silt CNX Extremely Channery

4 Color, Dry and Moist Munsell Scil Color Chart, 1975 Edition.

®  Structure: Grade Size Type
: | MV Weak VF Very Fine PL Platy
2 M'Moderate F Fine GR Granular
3,S’Strong M Medium SBK Subangular Blocky
CO Coarse ABK Angular Blocky

VCO Very Coarse PR Prismatic
W Massive Weak Massive
Massive
S Massive Strong Massive
SG Single Grained

Cloddy
® Consistency: Dry Moist Wet
% LO Loose LO Loose NS Non Sticky
7 SO Soft VFR Very Friable SS Slightly Sticky
SH Slightly Hard FR  Frable S  Sticky
H Had Fl Firm VS Very Sticky
VH Very Had VFI  Very Fim NP Non Plastic
EH Extremely Hard EFl Extremely Fimm SP Slightly Plastic
P  Plastic
VP Very Plastic
’ Roots: Number Type °
Very Few VF Very Fine
Few F Fine
Com (Common) M Medium
Many co Coarse

Roots are described in terms of a specified size (type) and quantity (number). The size classes are:

Very Fine: Less than 1 mm in diameter

Fine: 1 to 2 mm in diameter

Medium: 2 to § mm in diameter

Coarse: 5 mm or larger in diameter

Roots larger than 10 mm in diameter may be described separately.

Quantity classes or roots are defined in terms of numbers of each size per unit area—1 square centimeter for very fine and fine
roots, and 1 square decimeter for medium and coarse roots. All roots smaller than 10 mm in diameter are described in terms of the

following quantity classes:

“ew: Less than 1 per unit area of the specified size
Common: 1 to 5 per unit area of the specified size
Many: More than 5 per unit area of the specified size
Roots are described as to number first, and type second.



. «Aay/(
<sarse Fragments:

FOOTNOTES continued

All eea;ae fragment percentages (% by volume) are taken from the field soil profile descriptions.

C-dologic modifier types (gravelly, channery, etc.) are also taken from the field soil profile description forms for each sampled

profile.

* Reaction:

Effervescence

EO
SE
EM
ES
EV

Horizon Boundaries:

Non-Effervescent
Slightty Effervescent
Moderately Effervescent
Strongly Effervescent
Violently Effervescent

Distinctness

as ?

A

c
G
D

Abrupt (<2 cm thick)
Clear (2 to 5 cm thick)

Gradual (5 to 15 cm thick)

Diffuse (>15 cm thick)

Reaction pH
Str. Acid Strongly Acid 51-55
Mod. Acid Moderately Acid 56-6.0
Sl. Acid Slightty Acid 6.1-65
Neutral Neutral : 66-73
Mild. Alk. Mildly Alkaline 74-78
Mod. AKk. Moderately Alkaline 79-84
Strong Alk. Strongly Alkaline 85-8.0
Very Strong Alk. Very Strongly Alkaline >80
S Smooth (the boundary is a plane with few or no imegularities)
W  Wavy (the boundary has undulations in which deprassaons are
wider than they are deep)
l Irreguiar (the boundary has pockets that are deeper than
they are wide)
B Broken (at least one of the horizons cr layers separated by the

boundary is discontinuous and the boundary is interrupted).
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APPENDIX E

SOIL AND LANDSCAPE PHOTOGRAPHS



Lila Canyon - Appendix E  Soils and landscape photographs

T

Figure E-.l't; (unit of measure is in feet)

;3 R St kot

i

Sail profile LC1 and pit site location near the proposed office and bathhouse. The soil is of the
Strych series in soil map unit SBG. The unit of measure, in this appendix, is in feet.
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Lila Canyon - Appendix E  Soils and landscape photographs

¥

Figure E-2a

Figure E‘ —b

Soil profile LC2 and pit site location near the southeast corner of the proposed shop warehouse. The
soil is of the Strych series in soil map unit SBG.
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Lila Canyon - Appéndix E  Soils and landscape photographs

Ao o

Figure E-3b

Soil profile LC3 and pit site location North of the proposed equipment and supplies storage area. The
soil is in soil map unit DSH. The soil has fewer rock fragments in the surface than found over most
of the area.
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Lila Canyon - Appendix E  Soils and landscape photographs

Figure E-4b

Soil profile LC4 and pit site location within the proposed equipment and supplies storage area
is a local sediment deposition site.
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Lila Canyon - Appendix E  Soils and landscape photographs

S

Figure E-5a

igure E-5b

Soil profile LC5 and pit site location near the proposed product A storage area.
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Lila Canyon - Appendix E  Soils and landscape photographs

A

Figure E-6b

Soil profile LC6 and pit site location near the proposed product B storage area.
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Lila Canyon - Appendix E  Soils and landscape photographs

o
Figure E-7

Soil profile LC7 and pit site location near the proposed product C storage area. A Strych soil in soil
map unit XBS.
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Lila Canyon - Appéndix E  Soils and landscape photographs

Figure E-8a

Figureiét_)

Soil profile LC8 and pit site location near the proposed sediment pond at the southeast corner of the
study area.
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Lila Canyon - Appendix E  Soils and landscape photographs

Figure E-9a

Road cut at soil profile LC9 description site along the proposed unit train conveyor location.
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Lila Canyon - Appendix E  Soils and landscape photographs

Figure E-10a

—
"‘%@%«&

Figure -E- 10b

Soil profile LC10 and pit site location near the upper end of the study area in soil map unit GRS.
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Lila Canyon - Appendix E  Soils and landscape photographs

A site within map unit RBL, Rubbleland. This site is too bouldery to dig a soil pit.
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APPENDIX F

SOIL SERIES DESCRIPTIONS



Strych Series

The Strych series consists of very deep, well drained, moderately rapidly permeable
soils on outwash plains, alluvial fans, toe slopes, fan terraces, and the sides of
benches. These soils formed in colluvium, alluvium, and glacial outwash derived
dominantly from sandstone and shale. Slope is 3to 70 percent. Elevation is 5,300
to 7,500 feet. Average annual precipitation ranges from 8 to 14 inches, and
average annual air temperature ranges from 45 to 47 degrees F.

These soils are loamy-skeletal, mixed, mesic Ustollic Calciorthids.

Typical pedon of Strych very stony loam, 3 to 15 percent slopes, about 2.5 miles
southeast of Hiawatha, about 1,900 feet south and 2,300 feet west of the northeast
cornerofsec. 1, T. 16 S., R. 8 E.

A1- 0to5inches; pinkish gray (7.5YR 6.2) very stony loam, dark brown (7.5YR
4/2) moist; weak fine granular structure; slightly hard, friable, slightly sticky
and slightly plastic; common fine and many coarse roots; common very fine
and few fine pores; 20 percent pebbles, 10 percent cobbles, and 15 percent
stones; strongly calcareous; disseminated calcium carbonate; strongly
alkaline (pH 8.6); gradual wavy boundary.

C1ica- 5to 17 inches; light gray (10YR 7/2) very stony loam, grayish brown (10YR
5/2) moist; massive, hard, friable, slightly sticky and slightly plastic; common
fine and many coarse roots; few very fine 10 percent pebbles, 15 percent
cobbles, and 10 percent stones; strongly calcareous; veins of calcium
carbonate; strongly alkaline (pH 8.6); gradual wavy boundary.

C2ca- 17-47 inches; very pale brown (10YR 7/3) very stony loam, brown (10YR
5.3) moist; massive; hard, friable, slightly sticky and slightly plastic; few fine
and medium roots; many very fine and few fine pores; 15 percent pebbles,
25 percent cobbles, and 20 percent stones; strongly calcareous; powdery
soft masses of calcium carbonate; strongly alkaline (pH 8.8); gradual wavy
boundary.

C3- 47 to 60 inches; very pale brown (10YR 8/4) very cobbly sandy loam, light
yellowish brown (10YR 6/4) moist; massive; slightly hard, very friable; few
fine roots; few fine pores; 20 percent pebbles, 20 percent cobbles, and 5
percent stones; strongly calcareous; disseminated calcium carbonate;
strongly alkaline (pH 8.8).

Secondary calcium carbonate is at a depth of 5 to 15 inches.

A horizon: Hue is 10YR or 7.5YR, can chroma is 2 to 4. Texture is very bouldery
fine sandy loam, gravelly loam, or very stony loam. Calcium carbonate equivalent
is 15 to 20 percent. Reaction is moderately alkaline or strongly alkaline.

Cca horizon: Value is 6 or 7 when dry, and chroma is 2 to 4. Texture is very stony
sandy loam or very stony loam. Calcium carbonate equivalentis 25 to 40 percent.

C horizon: Hue is 7.5YR or 10YR, value is 6 to 8 when dry and 4 to 6 when moist,
and chroma is 2 to 4. Texture is very cobbly sandy loam or very stony sandy loam.
Calcium carbonate equivalent is 16 to 20 percent. Reaction is moderately alkaline
or strongly alkaline.



Gerst Series

The Gerst series consists of shallow, well drained, moderately slowly permeable
soils on the sides of mesas, benches, terraces, and canyons and on mountain
slopes and hillslopes. These soils formed in residuum and colluvium derived
dominantly from shale and sandstone. Slope is 3to 70 percent. Elevation is 5,200
to 8,000 feet. Average annual precipitation ranges from 8 to 14 inches, and
average annual air temperature ranges from 45 to 50 degrees F.

These soils are loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents.

Typical pedon of a Gerst extremely stony loam in an area of Gerst-Strych-Badland
complex, 50 to 70 percent slopes, about 5 miles north west of East Carbon City,
about 2,400 feet south and 1,200 feet west of the northeast corner of sec. 16, T. 14
S..R.13E.

A1- 0 to 7 inches; light brownish gray (10YR 6/2) extremely stony loam, dark
brown (10YR 4/3) moist; weak medium subangular blocky structure: slightly
hard, friable, slightly sticky and slightly plastic, common very fine, few fine,
and many coarse roots; many fine and few medium pores; 30 percent
pebbles, 10 percent cobbles, and 30 percent stones and boulders; strongly
calcareous; disseminated caicium carbonate; moderately alkaline (pH 8.2);
clear smooth boundary.

C1- 7 to 16 inches; gray (10YR 6/1) channery silt loam, dark grayish brown
(10YR 4/2) moist; massive; hard, friable, sticky and plastic; common very
fine roots and few medium and coarse roots; 15 percent shale fragments;
strongly calcareous; disseminated caicium carbonate; strongly alkaline (pH
8.6); clear smooth boundary.

C2- 16to 19 inches; light brownish gray (10YR 6/2) channery silt loam, grayish
brown (10YR 5/2) moist; massive; hard, friable, slightly sticky and plastic;
few strongly calcareous; disseminated calcium carbonate; strongly alkaline
(pH 8.6); clear smooth boundary.

Cr- 19 inches; partly weathered shale.

Para lithic contact is at a depth of 8 to 20 inches.

A horizon: Value is 4 to 5 when moist, and chroma is 2 or 3. Texture is very
channery loam, cobbly loam, or extremely stony loam. Reaction is moderately
alkaline or strongly alkaline.

C horizon: Hue is 10YR or 2.5Y, value is 4 or 5 when moist, and chromais 1 or 2.
Texture is channery loam, channery silt loam, or channery clay loam. Clay content
is 18 to 32 percent. Rock fragment content is 15 to 25 percent.



Travessilla Series

The Travessilla series consists of shallow, well drained, moderately permeable and
moderately rapidly permeable soils on mesas, benches, canyonsides, mountain
slopes, and foot siopes. These soils formed in residuum and coliuvium derived
dominantly from sandstone and interbedded shale. Slope is 1 to 80 percent.
Elevation is 5,000 to 8,700 feet but is dominantly 5500 to 6,500 feet. Average
annual precipitation is 10 to 14 inches, and average annual air temperature is 45
to 50 degrees F.

These soils are loamy, mixed (calcareous), mesic Lithic Ustic Torriorthents.

Typical pedon of a Travessilla fine sandy loam in an area of Travessilla-Rock
outcrop complex, about 5 miles west of Price, about 2,400 feet north and 2,500 feet
east of the southwest corner of sec. 15, T. 14 S, R. 9 E.

A1- 0 to 2 inches; brown (10YR 5/3) fine sandy loam, dark yellowish brown
(10YR 4/4) moist; weak thick platy structure; soft, very friable; few fine and
medium roots; few fine pores; slightly calcareous; mildly alkaline (pH 7.6);
clear smooth boundary.

C1- 2 to S inches; brown (10YR 5/3) fine sandy loam, dark brown (10YR 4/3)
moist, weak medium subangular blocky structure parting to weak fine
subangular blocky; soft, very friable; few fine and medium roots; few fine
pores; 15 percentchanners; mildly alkaline (pH 7.5); clear smooth boundary.

C2- 5 to 10 inches; brown (10YR 5/3) fine sandy loam, dark yellowish brown
(10YR 4/4) moist; massive: slightly hard, very friable; few fine and medium
roots; few fine and medium pores; 15 percent channers, moderately
calcareous; mildly alkaline (pH 7.6), abrupt wavy boundary.

R- 10 inches; sandstone.
Bedrock is at a depth of 7 to 20 inches.

A horizon: Hue is 7.5YR or 10YR, value is 5 or 6 when dry and 3 or 4 when moist,
and chroma is 3 or 4. Texture is sandy loam, very gravelly fine sandy loam, fine
sandy loam, or extremely bouldery loam. Reaction is mildly alkaline or moderately
alkaline.

C horizon: Hue is 7.5YR or 10YR, value is 5 to 7 when dry and 4 to 8 when moist,
and chroma is 3 or 4. Texture is sandy loam, fine sandy loam, very fine sandy
loam, or loam. Rock fragment content is O to 15 percent. Reaction is mildly
alkaline or moderately aikaline.



BRIGHAM YOUNG UNIVERSITY

Soil and Plant Analysis Laboratory

- Plant and Animal Science

255 WIDB
Provo, UT 84602
801-422-2147

SOIL TEST REPORT

Department
AND
Name Utah American Energy, Inc. RECOMMENDATIONS Date: 12-May-03
Street P.0O. Box 986 Time: 01:53 PM
. D3/-0UsL eXl.
Price uT 84501 Telephone: 724
City State Zip
Cation
Sampl (o t Soil % O i
mpie TOP R0 | OH | % sand | % siit | % Clay of Exchange | ° Organic
Identification |be grown Texture Matter
meq/100
SBG 5/1/03 Turf
) Very ) B} Very -
Soil Test Resulits Low Medium High . Recomendations
Low High
Nitrate-Nitrogen 216 X ly 2.8 Ibs of N/1000 sq ft
opm N ) apply 2.8 Ibs o sq
Phosphorus 4.99 X ly 2.1 Ibs of P205/1000 sq ft
) a ) o
ppm P pPply s sq
Potassium 44.80 X ly 0.9 Ibs of K20/1000 sq ft
. apply 0.9 Ibs 0 q
| ppmK

Notes:




BRIGHAM YOUNG UNIVERSITY
Soil and Plant Analysis Laboratory
255 WIDB
Provo, UT 84602
801-422-2147

"~ Plant and Animal Science
SOIL TEST REPORT

Department
AND
Name Utah American Energy, Inc. RECOMMENDATIONS Date: 12-May-03
Street P.O. Box 986 Time: 01:53 PM
. 037-DVU3L eXL.
Price uT 84501 Telephone: 724
City State - Zip
Cation
Sampl C t Soil % Organic
mpie TOP RO | UH | % sand | % Silt | % Clay ot Exchange | .9
Identification |be grown Texture Matter
meq/100
XBS 5/1/03 Turf
. Very . . Very .
Soil Test Resuits Low Medium High . Recomendations
Low High
Nitrate-Nitrogen 2.07 X apply 2.8 Ibs of N/1000 sq ft
. 8lbso
opm N pply q
Phosphorus
4.00 X apply 2.1 Ibs of P205/1000 sq ft
ppm P
assium 4.80 X ly 1.4 Ibs of K20/1000 sq ft
. , ) 0 s
L opm K apply s q

Notes:




BRIGHAM YOUNG UNIVERSITY

Soil and Plant Analysis Laboratory
255 WIDB
Provo, UT 84602

801-422-2147

" Plant and Animal Science
SOIL TEST REPORT

Department
AND
Name Utah American Energy, Inc. RECOMMENDATIONS Date: 12-May-03
Street P.O. Box 986 Time: 01:53 PM
; 03 7-0U3Z EXL
Price UT 84501 Telephone: 724
City State Zip
Cation
S I il % Organic
a_n?p e- Crop to pk % Sand | % Silt | % Clay Soi Exchange o LUrga
Identification |be grown Texture Matter
meq/100
RBL 5/1/03 Turf
B} Very . 3 Very .
Soil Test Results Low Medium High . Recomendations
Low High
Nitrate-Nitrogen
9 1.06 X apply 2.8 Ibs of N/1000 sq ft
ppm N
Phosphorus
5.17 X apply 2.1 Ibs of P205/1000 sq ft
ppm P
‘assium
. 3.20 X apply 1.4 Ibs of K20/1000 sq ft
|~ ppmK

Notes:



BRIGHAM YOUNG UNIVERSITY

Soil and Plant Analysis Laboratory

~ Plant and Animal Science

255 WIDB
Provo, UT 84602
801-422-2147

Department SOIL TEST REPORT
AND
Name Utah American Energy, Inc. RECOMMENDATIONS Date: 12-May-03
Street P.O. Box 986 Time: 01:53 PM
: D3/ -DUSL EXL
Price uT 84501 Telephone: 724
City State Zip
Cation
Soil % Organic
Sa_n?ple_ Crop to pH | % Sand | % Silt | % Clay of Exchange o Lrg
ldentification |be grown Texture Matter
mey/1009
VBJ 5/1/03 Turf
N Very . . Very )
Soil Test Results Low Medium High i Recomendations
Low High
Nitrate-Nit
rogen 186 X apply 2.8 Ibs of N/1000 sq ft
ppm N
Phosphorus
phord 5.53 X apply 2.1 Ibs of P205/1000 sq ft
ppm P
e
assiim 28.80 X apply 0.9 Ibs of K20/1000 sq ft
— ppm K

Notes:




BRIGHAM YOUNG UNIVERSITY

Soil and Plant Analysis Laboratory

255 WIDB
Provo, UT 84602
801-422-2147

— Plant and Animal Science

Departrnent SOIL TEST REPORT
AND
Name Utah American Energy, Inc. RECOMMENDATIONS Date: 12-May-03
Street P.O. Box 986 Time: 01:53 PM
. DI /-0VUSL eXT.
Price uT 84501 Telephone: 724
City State Zip
Cation
S I C t Soil % Organic
ampie YOP 0 | H | % sand | % Silt | % Clay o! Exchange | .9
Identification |be grown Texture Matter
meq/1009
Mix XBS/VBJ 5/1/03 Turf
\' V
Soil Test Results ery Low Medium High t-ary Recomendations
Low High
Nitrate-Nitrogen
2.28 X apply 2.8 Ibs of N/1000 sq ft
ppm N
Phosphorus
7.34 X apply 1.4 Ibs of P205/1000 sq ft
ppm P
Matassium
6.40 X apply 1.4 Ibs of K20/1000 sq ft
—  PpmK

Notes:




BRIGHAM YOUNG UNIVEKS!II Y
Soil and Plant Analysis Laboratory
255 WIDB
Provo, UT 84602
801-422-2147

“Plant and Animal Science

SOIL TEST REPORT

Department
AND
Name Utah American Energy, Inc. RECOMMENDATIONS Date: 12-May-03
Street P.O. Box 986 Time: 01:53 PM
. 03 /-DUSL EXL
Price uT 84501 Telephone: 724
City State Zip
Cation
S | C t Soil % Organi
a_n:ap e- rop to pH | % Sand | % Silt | % Clay of Exchange % Organic
Identification |be grown Texture Matter
meq/100q
SBG 5/1/03 Turf
. Very . . Very .
Soil Test Results Low Medium High . Recomendations
Low High
Nitrate-Nitrogen 2.16 X apply 2.8 Ibs of N/1000 sq ft
. . o
ppm N , Pply q
Phosphorus
4.99 X apply 2.1 Ibs of P205/1000 sq ft
ppm P
Potassium
44 .80 X apply 0.9 Ibs of K20/1000 sq ft
L ppm K pPpPly q

Notes:




BRIGHAM YOUNG UNIVERSITY
Soil and Plant Analysis Laboratory

‘WPIant and Animal Science

255 WIDB
Provo, UT 84602
801-422-2147

SOIL TEST REPORT

Department
AND
Name Utah American Energy, Inc. RECOMMENDATIONS Date: 12-May-03
Street P.0. Box 986 Time: 01:53 PM
, 0O/ -DUSL EXL
Price uT 84501 Telephone: 724
City State Zip
Cation
S Soil % O i
a-n'.lple. Crop to pH | % Sand | % Silt | % Clay of Exchange % Organic
Identification [be grown Texture Matter
meq/100q
XBS 5/1/03 Turf L
A" v
Soil Test Results ery Low Medium High (_ery Recomendations
Low High
Nitrate-Nit
rate-mirogen 2.07 X apply 2.8 Ibs of N/1000 sq ft
ppm N
Phosph
phorus 4.00 X apply 2.1 Ibs of P205/1000 sq ft
ppm P
soi
| osium 4.80 X apply 1.4 Ibs of K20/1000 sq ft
ppm K

Notes:




BRIGHAM YOUNG UNIVERSITY
Soil and Plant Analysis Laboratory

“Plant and Animal Science

255 WIDB
Provo, UT 84602
801-422-2147

SOIL TEST REPORT

Department
AND
Name Utah American Energy, Inc. RECOMMENDATIONS Date: 12-May-03
Street P.0. Box 986 Time: 01:53 PM
- 03/ -DU3L XL
Price uT 84501 Telephone: 724
City State Zip
Cation ‘
S | C to Soil % Organic
ample | brop pH | % Sand | % Silt | % Clay ! Exchange | ° 9
Identification |(be grown Texture Matter
meq/100g
RBL 5/1/03 Turf
. Very . . Very .
Soil Test Results Low Medium High . Recomendations
Low High
Nitrate-Nitrogen
g 1.06 X apply 2.8 Ibs of N/1000 sq ft
ppm N
Phosphoru
0SPhorus 517 X apply 2.1 Ibs of P205/1000 sq ft
ppm P
- esiom 3.20 X ly 1.4 Ibs of K20/1000 sq ft
. 4 ibs s
L opm K apply 0 q

Notes:




BRIGHAM YOUNG UNIVERSITY
Soil and Plant Analysis Laboratory
255 WIDB
Provo, UT 84602
801-422.2147

~'Plant and Animal Science

Department SOIL TEST REPORT
AND
Name Utah American Energy, Inc. RECOMMENDATIONS Date: 12-May-03
Street P.O. Box 986 Time: 01:53 PM
- 0S5/-0VUoL EXL
Price uT 84501 Telephone: 724
City State Zip
Cation
Soil % O i
Sa-n-1ple- Crop to pH | % Sand | % Silt | % Clay o! Exchange % Organic
identification |(be grown Texture Matter
meq/100
VBJ 5/1/03 Turf
\"/
Soil Test Results | V®Y | Low | Medium | High ery Recomendations
Low High
Nitrate-Ni '
lrate-Nitrogen 1.86 X apply 2.8 Ibs of N/1000 sq ft
ppm N
Ph h
ospnorus 5.53 X apply 2.1 Ibs of P205/1000 sq
ppm P
assim 28.80 X apply 0.9 Ibs of K20/1000 sq ft
|- ppmK

Notes:




BRIGHAM YOUNG UNIVEKSII Y

Soil and Plant Analysis Laboratory

255 WIDB

Provo, UT 84602
801-422-2147

.~2lant and Animal Science

.
Notes:

Department SOIL TEST REPORT
AND
'N‘ame Utah American Energy, Inc. RECOMMENDATIONS Date: 12—May-03
Street P.O. Box 986 Time: 8\13/5_%531\21 ext
Price uT 84501 Telephone: 724
City State Zip
Soil Cation | o Grganic
Sample Crop to pH | % Sand | % Silt % Clay o Exchange ° Brg
Identification |be grown Texture mea/100 Matter
Mix XBS/VBJ 5/1/03 Turf
' Ve .
Soil Test Results Very Low Medium High . "y Recomendations
Low High
Nitrate-Nitrogen 228 X apply 2.8 Ibs of N/1000 sq ft
ppm N
Phosphorus 7.34 X apply 1.4 Ibs of P205/1000 sq ft
ppm P
Prtassium 6.40 X apply 1.4 Ibs of K20/1000 sq ft
ppm K
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