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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, Utatr; Sl5, Tl65,
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 sup,porting 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
ofthe soils and assess the soil suitability and limitations related to the proposed activities. A prime
objective was to daermine the amount of suitable soil materials to salvage for reclamation purposes.
This material, sometinrs 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 rnaps 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 Departnrent of Natural
Resotuces, Division of Oil, Gas and Mining (IJDOGI\O pertaining to guidelines for management of
topsoil and overburden for mining.

2.0 METIIODS AND PROCEDURES

2.I DATA REVIEW AI{D 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 Resotrces Conservation Service(NRCS).
Available field information in the form of soil maps at a scale of l:24,000 and tlre 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. Larseq Professional Soil Scientist, at the
order one intensity level dr.ring August, 1998. Field mapping was done at a scale ofone 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

II{CORPORATED

t'rAf I i, 2007

[Jr,: r{ Cil. Ges & Mining

Page 2



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 zubsoil characteristics. This was typically into the calcium carbonate
accumulation zone (calcic horizon).

Soil samples fiom 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, erosiorl color etc.) were made by
extensively traversing the area. Photographs of soils and the landscape were taken for further
documentation

2.3 SOIL PROFTLE (PEDON) DESCRTPTTON

Soil profile descripions, 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 ofthe National Cooperation Soil Survey as described
in: the Soil Survey Manual (Soil Survey Staq 1993); the National Soil Survey Handbook (Soil
Survey Stafl 1993); and Keys to Soil Taxonomy, seventh edition (Soil Sunrey Stafi 1993).

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

. clarity and continuity of horizon boundaries;

. soil color (Munsell), both moist md dry;

. texture (fine earth fraction - <2mm);

' rock fragment content [type and size - (gravel - 2mm to 3"), (cobble - 3" to l0'),
(stone - 10" to 2), (boulder ->2), and amount -%W volume];

. soil structure (t)?e, size and grade);

roots (size and abundance);

. clay films, ifpresent (number, thickness, location);

. efferyescence with 0.1N HCI (none, slight, moderate, strong, violent);

In addition, the following soil and general site features were also described:

. existing dominant vegetation
lNC0Rlrnn nTED

lvrA/ I 'J'1007

l- '  , cf Oii, G:s & Mininq

Page 3



climate (moisture and temperature regimes)

parent material

physio graphy- landfo rm

relief

elevation (obtainable from topographic maps)

slope

aspect

erosion condition

. penneability

. drainage class

. depth to a saturated zone or ground water if encountered

. salts oi alkali ifpresent

. surface stoniness

2.4 SOIL SAMPLING AI\[D LABORATORY ANALYSIS

A total of 2l 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 ofeach sarrrple was sent to Inter-Mountain Laboratories, Inc., Farmingtorl
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 C4 Mg, and Na in meq/L
Mechanical Analvsis
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includes %o very fine sand, sand, silt, clay, and texfure classification
Total Organic Carbon

includes calculation forYo organic matter
%Calcium carbonate
Boron (CaCl2 extraction)
Selenium (AB-DPTA extraction)
Available water capacrty

includes l/3bar and l5 bar analyses
Exchangeable sodium percentage

includes available Na, exchangeable Na and cation exchange capacrty. Analyzed only
if SAR > l5 for sandy soils or >12 for clays

This list ofparameters for testing was compiled through communications with Robert A. Davidsort
Reclamation Soil Scientist, State orutah, Department ofNatural Resources, Division ofOil, 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 zuitability criteria considers
>30o/o (by volume) rock fragments (for both gravels <3u in size and cobbles 3 to 10" in size) to be
unacceptable, and>l}o/o stones and boulders )10" in size to also be unacceptable, recent discussion
with Robert Davidson (Nyenhuis 1997) indicates his preference for salvagrng soil with higher rock
content. Although unacceptable tlresholds were not set, the general idea is to salvage otherwise
suitable soil with higher amounts ofrock content in the soil than typical, perhaps as high as 50 or 60Yo
for gravels and cobbles, up to 35Yo for l0 to 24'stones, and up to 20%o for srnall boulders.

Suiface stones and boulders in the soil that area present dwing 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 tbat for those native sites
that have a higber rock content than the UDOGM guideline deems acceptable, reclaiming with the
higlrer rock content will give a greater opportunity for reclamation success. Rock content aids water
holding capacrty, canprovide for a more stable reclaimed surface, and creates wildlife habitat niches
on the strface wbere 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), a minimum of 18 inches of suitable soil
is needed for application to all disturbed areas.
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3.0

3.1

RESULTS AND DISCUSSION

SOIL SURVEY MAP

A detailed soil survey map was compiled at a scale of I ": 200'for the Lila Canyon mine facilities site
(shown inAppendix 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 loanq 5 to 15 percent slopes (grass)

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

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

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

. RBL - Rubbleland - Strych - Gerst comple:i; 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 LCI
through LCIO 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 ofthe soil description sites
are presented in Appendix E.

Soil mapping in Emer)' 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
rnapped at very stony firre sarxfy bam and very bouldery fine sandy loam phases. Detailed soil strrvey
confirmed Strych as the dominant soil. The soil map unit differences are primarify due to variation
in anrount ofboulders at the surface, surface soil rock fragment content, and slope steepness.

The Strych series consists ofvery deep, well drained, moderately rapidly permeable.soils on outwash
plains, alluvial fans, toe slopes, frn terraces, and the sides ofbenches. These soils formed in ailuviurn,
colluviunr, 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 fiom 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 rnap units as described below:

SBG - Strych boulder fine sandy loarn 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 ofjunipers. The unit slopes to the southwest at about a l0%

o
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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 loarn, however, in this unit a thin layer of sandy clay
loam was noted at several spots in the 3 to l0 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 ?nne 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 inthe upper 48 inches
average about 35 to 60 percent by volume. Ahhough potential rooting depth is not restricted in the
upper 60 inches, the basic rooting zone extends to about 48 inches.

VBJ - Strych ve{v 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 l0 percent, frcing
to the sout}west. The unit is similar to soil map unit SBG but has more and larger boulders on the
surface and a greater amount ofjuniper present.

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

XBS - Strych extremely bouldery sandy loarn l0 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 l0 to 45 percent. Boulders and stones cover about 50 percent ofthe surface. The
vegetation is dominantly pinyon-juniper.

The soils are typically ofthe Strych series but rnay vary by having a higher rock fiagment content than
normal

Management is severely limited by the high percentage of boulders.

DSH - Strych fire sandy loam variant. 3 to 8 percent slooes

This map unit is of small extent and is in association with the Strych soils ofrnap units SBG and VBJ.
It occurs in slight depressions which receive some runoffmoisture 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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quahfy as a calcic horizon). A higher pH and sodium content is also indicated below 24 inches.

RBL - Rubbleland - St{vch - Gerst complex 20 to 70 oercent slooes

This rnap unit is at the upper edge of the pediment deposit at the base of the steep, rocky cliflands.
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 l0 to l5 inches. Permeability of this soil is low and erosion bazard
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 colluviurn

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 identffied as the Travessilla series. This unit is similar to the R2H
(Travessilla family-Rock outcrop complex) map unit ofthe 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. Textrue 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 moderatety alkaline. They are classified as loamy, mixed (calcareous), mesic
Lithic Ustic Toniorthents.

Selected properties ofthe soil map units are summarized in Table 3.21.

Table 3.21
Properties of Soil Map Units

Page 8
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Lila Canyon Facilities Site
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MAP
IJMT

% SIjRFACE
STONES &
BOULDERS

SOL
DEPTH

%
SLOPE

PERMEABILITY WATER
EROSION

POTENTIAL

SALIMTY
(EC)

MMHOS/CM

REACTION
(P}D

sBc 3-8 Very Deep
x0"

5-15 Moderate to
Moderately rapid

Moderate low 4 7.1-7.?

VBJ 8-20 Very Deep
x0"

5-15 Moderuely rapid Moderate Low 4 7.3-8.2

)(BS 2040 Very Deep
x0"

l0-45 Moderately rapid low to
Moderare

4 7.3-7.7

DSH 4 VeryDeep
>600

3-E Moderaely rapid Moderate 0.35-2.5 7.3-E.6

RBL >50 Shallow to
Deep

20-70 Slow to
rnoderately rapid

Severc on
shale, low on

rock

0.35-2.5 7.0-t.5

RBT >50 Shallow 3G100 Slow to
moderately rapid

Severe to [.ow 0.35-2.5 7.s-E.5
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3.3 SOIL LABORATORY TESTING RESULTS

The results from soil testing by Inter-Mountain Laboratories, Inc., are presented in Appendix C.
This included22 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 LC5 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) wasl8. SAR greater than 15 is considered unacceptable. The sample
below 40 inches at LC5 tested SAR 15, which is on the line ofpoor to
unacceptable. Sample LC5 40-58" had the highest electrical conductivity (EC) at
8.89 mmhoVcm; 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 LCI 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
of4 to 8 percent.

Available water holding capacrty is relatively low and rated mostly as fair.

Soluble boron tested at less than 5.0 mgA.g on all samples, giving a suitability
rating of good. Most samples tested at less than 0.2 mgkgsoluble 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 rng/kg is considered good, and all results were 0.02 rngkg or less.

A calcic horizon was verified in soil pedons LCl, LC5 and LC6 with CaCog at20
to 2l 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 general$
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

3.4

soluble calciurn In general the soluble calcium decreases and rnagnesium increases
with depth. Generally a higher ratio of calcium to magnesium is desirable for plant
growtlr"

SOIL SALVAGE DEPTHS AI\D 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
UNIT

SALVAGEABLE EXTENT ESTIMATED
LAYER (Acres) VOLUME
(Inches) (Cubic Yards)

SBG
VBJ
xBs
DSH
RBL
RBT

48
30
t2
40
E
6

12.24
9.57
11.70
r.56
9.17
3.66

78,980
38i590
18,E77
E373
9,867
21954
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These calculations do not include boulders above ground level, which would add to the volume of
material to be handled. Also, some ofthe stones and boulders fromthe salvageable soil nraterial
would be segregated. These estirnates are for the total acres within the proposed disturbed area
bourdary(approxirnately 47.9 acres). Much of RBL and RBT units would not bedisurbed, and
soil salvage from these units would be dfficult due to rockiness and slope. Based on these
calculations a nraximum of about 157,600 cubic yards of soil material suitable for plant growth
could be salvaged from the site.
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APPENDIX 2-3 MRP

LILA CANYON MINE
PROPOSED PORTAL FAN SITE

ADDENDUM TO THE SOIL INVENTORY
OF THE LILA CANYON MINE FACILITIES SITE

EMERY COUNTY, UTAH

FIELD EVALUATION BY DAI\[ LARSEN AI\TD JAY MARSHALL

June 15,1999
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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 ofthe Book Cliffs. The
soils consists of shallow to moderately deep, colluvial deposits derived primarily from sandstone.
This is underlain by a zone of burned coal overlying sandstone. The bench has a slope of about 40
to 45%o 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 l5 inches, with
a range ofabout three feet to zero.

Two soil descriptions were taken at the site and are identified as: Soil Descriptions LCI I andLCl2.
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 ofthese soils and limited rainfall creates drought conditions which are evident by the native
vegetation.

o
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Lila Canyon Mine Portal fan site. Photos showing the landscape and the narrow
bench
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Soil Description LCl1 location, Lila Canyon Mine portal fan site
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Nea a .
Classification
Location
N. wg. (or crop)
Parent material
Physiography. 67
Relief 6-y117na..

Elevation
Stope

Erosion

Salt or alkali

Stop Na .-

AVERAGE

e v c r  c '  < A a  h  ; t t 4  . F r o  n  L c , , J  c o ^ - /

Root distrib. /- r n .i "J- t* .r7/,/ le ey'llz

% Coarse frasments 1

GROUHD COVTR (%)

Stone 10.24"

i . lJ t r4 l r r -^

F-Jlr,A 1,n,,

tn4 q/v

* Control section average

I

I
I
I
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2506 West Main Street

Client Project lD: Lila Canyon, Emery

Date Received: 06/1 8/99

Inter'lTlountoln loborototles, Inc.

Farmington,  New Mexico 874O1

Environmental Industrial Services (ElS)
Helper, UT

Tel. (5O5) 326-4737

Page 1 of2

IML Project #0399502979

Report Date: 07/08/99

MgpH Saturation SAR Clay Texture VeryFine
USDA SandLab ld Sample ld Depths

lnch s.u. mmhos/cm

0399S02979

0399S02980

0399502981

0399S02982

LC11-1

LC11-2

LCl r-3

LC12-1

0 - 5

5 - 1 5

15 -28

0 - 6

7.5

7.4

7.6

7.5

G

0.40

o.42

o.37

0.37

I

25

31

28

26

\>.

2.9

2.6

1 .8

2.8

0.70

1 . 1

1 .4

0.81

0.49

0.60

0.58

0.32

0.37

0.45

0.46

o.24

G

75

63

63

69

16

20

20

20

I

1 7

't7

1 1

SL

SL

SL

SL

1 0

1 2

1 1

I

" =
F X
f  . J( - -

. J
.-- ?1

f " "u
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2506 West Main Street

Client Project lD: Lila Canyon, Emery

Date Received: 06/1 B/99

Inter'lTlountoln lobo.otorles, Inc.

Farmington.  New Mexico 874O1

Environmental Industrial Services (ElS)
Helper, UT

Tel.  (5O5) 326-4737

Page2of 2

IML Project #0399S02979

Report Date: 07/08/99
CaCO3 Organic 1/3 Bar 15 Bar

Lab ld Sample ld Depths sotubte AB DTpAodrrprE rv uqpurr so'lubto AB_OTPA M€tte! Wate. Wal€r t*,1
Inch

0399502979 LC11-1

0399502980 LC11-2

0399502981 LC11-3

0399502982 LC12-1

0-5 0.3 <o.02

5 - 15 0.6 <0.02

0-6 0.3 <0.02

C l G

7.3

7.8

0.3

0.3

0.3

4.2

6.7

5.7

4.8

3.,1

L t l

" l ' 1

1-)

7.6

0 .6  11 .3

15 - 28 0.6 <0.02 8.2 0.2 0.4 10.6

v.5

G

0.5 9.5

L o q ' l
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onrt*,
Soll SultabllltY Grlterla

UDOGM:overburden Evaluatlon for Vegetative Root Zone; Table 2 (Leathenrrrood and Duce 1988)

Falr Poor Unacceptable
Parameters Good

5.1 -  6 .1
8.2 - 8.4

4.5 -  5 .0
8.5 - 9.0

less than 4.5
greater than 9.0pH 6.1 - 8.2

I -f5 greater than 15
Ec mmhos/cm 25oC 0-2 2-8

less than 25%
greater than 80%Saturatlon % 25o/o - 80o/o

slc. g, sc, c, cos, fs, vfs g, vcos
Texture sl, l, sll, scl, vfsl, fsl c. slcl. sc. ls. lfs

10 - 12 Fine Texlure
10 - 15 Coarse Texture

12 Fine Texture
15 Coarse TextureSAR 0-4 5 -10

Selenlum less than 0.1 mg/Kg greater than 0.1 mqMq

greater than 5.0 mg/Kg
Boron less than 5.0 mg/Kg

less than -5 tons CaCO.
1,000 tons materialAcld/Base Potentlal qreater than -5 tons CaCO.

I 000 tons material

% Coal fines Undetermined at this time

0.05 - 0.10 less than 0.05
Avallable water caPacl$ (lntin) greater than 0.10

Rock Fragments (% volumes)

3 lnches
3 - 10Inches
10 lnches

0-15
0-15
0-3

15-25
15-25
3-7

25-30
25-30
7-10

greater than 30
greater than 30
greater than 10

t *'z
, ? -:  =  \ , ,
c : - f ,- a t
'1 "*t
r * T
I c,' LJ

. f l a J

: s5
= \'r rri
= C l(()
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o#m*
loborotorles, Inc.

September 19, 1998

Mr. Dan Larsen
ENVIRONMENTAL INDUSTRIAL SERVICES
3l 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 504804 -25. The requested analyses for each were pH, electrical
conductivity, saturation percentage, sodium absorption ratio, mechanical analysis
(including analysis of very fine sand), %o calcium carbonate, soluble boron, selenium
(AB-DTPA), total organic carbon, o/o orgamc 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 l-800-828-1409.

Sincerely,

Eric J Jaquez
Soil Lab Supervisor
IML - Farmingto4 NM

2506 West Main Street
Farmington, New Mexico 874O1

Tel. (505) pH737

INCOiIPORATED

F*,t , i  2007
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enclosure: analytical report
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25O6 West Main Street

Client Project lD: Lila Canyon, UT

Date Received: OBl24l98

$ Inter'fTlountoln Loborotorles, Inc.
9

E 
Farmington, New Mexico 874O1

mg Basic Management
Price, UT

Tel. (505) 326-4737
Page 1 of4

IML Project #0398504804

Report Date: 09/19/98

pH saturation Mg Clay Texture Very Fine
USDA SandLab ld Sample ld Depths

mmnos/cm meq/L

0398504804 LC1
0398504805 LCI
0398504806 LC1
0398504807 Lcl
0398504808 LC1
0398504809 LCt

0398504810 LC3
039850481 1 LC3
0398504812 LC3
0398504813 LC3
0398504814 LC3

0398504815 LC4
0398504816 LC4
0398504817 LC4

0398504818 LCs
0398504819 LCs
0398504820 LCs
0398504821 LCs
0398504822 LC5

0398504823 LC6

0398504824 LC6

0398504825 LC10

0 - 3
3 - 1 0
10  -  23
2 3 - 3 1
3 t  -48

4 8 - 5 4

0 - 3
3 - 9
9 -24

2 4 - 4 8
4 8 - 5 5

0 - 5
5 - 2 6
2 6 - 5 0

0 - 3
3 - 9
9 - 2 9
2 9 - 4 0
4 0 - 5 E

0 - 5
5 - 1 8

0 - 4

0.56
0.29
0.37
0.35
0.38
0.40

0.35
0.36
0.55
0.89
2.48

0.63
0.42
0.42

0.43
0.47
0.45
0.67
8.89

0.50
0.38

2.58

4.3
2.6
2.O
1 . 8
1 .5
1 . 4

2.4
2.2
1 . 1

0.85
0.47

5.4
2.6
' t .5

3.1
3.1
2.8
1 .4
7 .1

3.4
2.5

31

1 .6
0.81
1.4
1 .4
2.0
2 .1

0.89
0.65
1 . 0
2.7
2.4

1 .0
1 . 1
2.2

0.68
0.67
1 .3
3.7
31

0.65
0.54

3.5

0.20
0.37
o.47
0.54
0.75
0.85

0.22
0.61
3.2
5.3
21

0.60
0.38
0.58

0.35
0.44
0.48
1 .5
64

0.43
0.38

0.60

0 .12
0.29
0,36
0.43
0.57
0.64

0 .17
0.50
3 .1
4.0
1 8

0.22
0.28
0.43

0.25
0.32
0.34
0.96
1 5

0.30
0.31

0 .14

7.1
7.5
7.5
7.5
7.7
7.7

7.4
7.6
8.0
8.6
7.3

7.3
7.5
7.7

7.4
7.5
7.5
7.E
8.2

7.5
7.5

7.5

29
38
32
28
26
26

24
23
29
27
27

30
25
23

71
53
54
58
64
66

69
64
64
62
68

62
68
75

66
65
56
60
60

66
65

21

23
21
27
28
24
23

27
26
21
23
22

30
23
1 7

27
23
28
24
25

21
22

53

6
26
1 9
1 4
1 2
1 1

4
1 0
1 5
1 5
1 0

I
I
8

7
1 2
1 6
1 6
1 5

1 3
1 3

26

SL
scL
SL
SL
SL
SL

SL
SL
SL
SL
SL

SL
SL
SL

1 9
1 4
1 3
1 0
1 0
9

1 7
1 2
21
1 5
20

22
1 5
t 3

21
1 9
1 7
1 4
1 2

1 2
1 0

8

23
24
29
28
28

29
35

28

SL
SL
SL
SL
SL

SL
SL

SIL



t ,rfril
2506 West Main Street

Client Project lD: Lila CanYon, UT

Date Received: 08124198
15 bar

Lab ld Sample ld Depths Soluble AB-DTPA Matter Sodium water water
--'%----mg/K$

lnter.lTlountoln Lobolotorles, Inc.

Farmington,  New Mexico 874O1

Basic Management
Price, UT

Tel. (5O5) 326-4737
Page 2 of 4

IML Project #0398504804

RePort Date: 09/19/98

'z <0.01

8.0
21
1 1
9.4
't0

2.4
4.0
8.6
2.8
1 0

6.9
9.1
7.9

3.3
6 .3
1 2
21
1 3

1 1
20

1 2

<0.2

o.2
<0.2

<0.2

<0.2

<0.2

<0.2

0.6

0 .8

0.9

<o.2

<0.2

o.2

<0.2

o.2
0.2
0.4
2.4

<0,2
<0.2

0.5

<0.01
<0.01
<0.01
<0.01
<0.01

<0.01
<0.01
0.02
0.0'l
0.02

<0.01
<0.01
<0.01

<0.01
<0.01
<0.01

0.02
0.02

<0.01
<0.01

<0.01

0.84
0.70
0.68
0.54
0.53
0.44

0.44
0.36
0.28
0.32
0.57

0.90
0.31
0.20

0.57
0.51
0.52
0.27
0.32

0.80
0.67

0.44

1 .4
1 . 2
1 . 2

0.93
0.92
o.75

0.75
0.62
0.48
0.55
0.98

1 . 6
0.52
0.34

0.98
0.88
0.89
0.47
0.55

1 .4
1 . 1

0.76

8.7
18.0
17 .6
13 .5
11.2
12.5

9.6
'10.8

14.4
13 .8
't2.3

14.1
12.3
10.9

12.5
12.5
16 .1
17 .8
16 .1

13.6
17.1

't7.3

4.6
10.4
6.8
5.4
5.2
4.8

3.3
4.0
6.5
5.8
4.0

4 .9
4.2
3.5

4.0
5.4
6.2
5.5
5.3

6.0
6.7

8 .1
; -

e
G)

0398504805 LCI
0398504806 LC1
0398504807 LC1
0398504808 LC1
0398504809 LC1

0398504810 Lc3
0398504811 LC3
0398504812 LC3
0398504813 LC3
0398504814 LC3

0398504815 LC4
0398504816 LC4
0398504817 LC4

0398504818 LC5
0398504819 LCs
0398S04820 LCs
0398504821 LC5

0398504822 LC5

0398504823 LC6
0398504824 LC6

0398504825 LClo

3 - 1 0
1 0 - 2 3
2 3 - 3 1
3 1  - 4 E

4 8 - 5 4

0 - 3
3 - 9
9 -24

24 -48
4 8 - 5 5

0 - 5
5 - 2 6
2 6 - 5 0

0 - 3
3 - 9
9 - 2 9
29 -40
4 0 - 5 8

0 - 5
5 - 1 8

0 - 4

22

''a,

J

, J

iJ
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m
g

?

I
s
s
:
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2506 West Main Street

Client Project lD: Lila Canyon, UT

Date Received: 08124198

InterlTlountoln Loborotorles, lnc.

Farmington, New Mexico 874O1

Basic Management
Price, UT

Tel. (505) 326-4737
Page 3 of4

I M L Project #0398504804

Report Date: 09/19/98

M9pH Saturation Clay Texture very Fine
USDA SandLab ld Sample ld Depths

s.u. mmnos/c|n
----me!7f -meq7E-- - -me4/E-

1 0

8

22
22

SL

SL

SL
SL

't2

12

I
I

24
24

30
30

64
64

62
62

3 1  - 4 8

3 1  - 4 8

0 - 5
0 - 5

0.38
0.37

0.63
0.66

1 . 5
1 . 5

5.4
5.3

0.75
0.73

0.60
0.57

0.57
0.56

0.22
0 . 1 7

2.O
1 . 9

1 .0
t . 1

26
27

30
29

7.7
7.7

7 .3
7.3

LCI

LCI

LC4

LC4

0398504808
0398S04808D

039850481 5
0398S0481 5D

2
C)

3)

CI"J)
>a
mg

7
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=
1

t
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2506 W'est Main Street

Client Project lD: Lila CanYon, UT

Date Received: OBl24l98

lnter'lTlountoln loborotorles, Inc.

Farmington,  New Mexico 874O1

Basic Management
Price, UT

Tel. (505) 326-4737
Page 4 of 4

IML Project #0398504804

Report Date: 09/19/98

Boron
Soluble

Selenium
AB.DTPA

TOC ()rganrc

Malter
Excn.

Sodium
1/3 bar '  15 bar

Sample ld Depths water water
-..-ojF_'-o6--__-%-___-_.-_06_-.-n/;--

0'3s8-S04Eom
0398S04808D LCI

0398504815 LC4
0398504815D LC4

3 1 - 4 8
31  -48

0 - 5
0 - 5

<0.2

<0.2

<0.2

<0.2

<0.01
<0.01

<0.01
<0.01

0.53
0.50

0.90
0.83

0.92
0.86

1 .6
1 .4

11.2

1 1 . 3

14.1

13.8

5.2
5.1

4.9
4.8

9.4
9.3

6.9
6.9

z. , ^
I L '

; .3J
ia -  - f  l

i L l - )

r\ -rJ
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5
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FIELD SOIL PROFILE DESCRIPTIONS
AI\[D TRANSECT DATA SHEETS

INcoRPORATED

ftrA/ ruj 2001

[. ' ,, , lOil, Gas & Mining



---
f,

-
2

SOIL PROFILE DESCRIPTIONS FOOTNOTES
NACS

Soil Series. and Soil Classification according to cunent'5d5 information. Soil dassification based on Kevs lo Soil Tarononw.
5fi edition (Soil Survey SlBfi 1€92).

fr/\ t1l6-

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

Texture and to<trm modifier abbrevbtons:

S Sand
l.S LoarnY Sand
SL Sandy loam
L Loam
SIL Sitt Loam
sl silt

' 
&!g! Dry and Moist Munsell Soil Color Charl, 1975 Edition.

SCL Sandy Chy Loam CB Cobbly GR Gravely
CL Cby Loam CBV Very Cobbf GlV Very Gravely
SICL Silty Ctay Loam CBX Exbemety Cobbty GR)( E:rbemely Gravely
SIC Silty Clay CN ChannerY S! 9n"PV
C Ctey CtlV Very Channery SR Sbalified

CtlX Exremely ChannerY

t 
@6 Grade
' I lV'Weak

2 lrfModerate

3F'SbonS

Size
VF Very Fine
F Fine
M Medium
CO Coarse

Two
PL Platy
GR Granular
SBK Subangular Blodcy
ABK Angular Blocl<y

VCO Very Coarse PR Prismatic
W Massive Weak Massive
Massive
S Massive Shong Massivc
SG Single Grainad
Cloddy

9ry
LO toose
SO Sofr
SH Sfghtly l'lard
H Hard
Wl Very Hard
EH Bdlem€*y Hard

Moist
LO loose
\trR Very Friable
FR Friable
Fl Firm
\tr| Very Firm
EFI E$emely Firm

Tvoe
VF Very Fine
F Finc
M Medium
CO Coarsc

Wet
NS Non SlickY
SS Sligfttly Sliclry
S Sticky
VIS Very StickY
NP Non Plaslic
SP SlightV Plastic
P Phsric
VP Very Plastc

7 RoG: Number
Very Fw
Few
Gom (Common)
Many

-

Glcss than 1 pcr unlt area of ths specified sizc
V(C.rrrinon: 1 to 5 per unit area of the spedfied sizo

MglS More than 5 per unit area of the specified sizc
Rmts am described as to number frst and ty?e second.

Roob are described h terms of a specified size (type) and quantity (number). The size dasses ale:

Verv Fine: lcss than I rrn h diarnebr
Elg: 1 to 2 rrn in diametcr
Medium: 2 to 5 rrn in diametcr
Coarsq 5 mm or larger h diarneGr
Roob larger than.1O mm in diameter rnay be described sepanatety.

Ouanlity dasses or mob are defined in tenns sf numbers of eacfr size per unit area-l squae centimeter fur very fine and fine

rooB, and 1 squan decimeter br mediunr and coarse roots. All roo8 smaller than 10 mm in diameter are described in terms of thc

fo&ming quantif dasscr:

lrdcrir;ryfiqATED

l*,,", i u 2t107

I  , ,  . i  U i l ,  Gj is  & Min ing



FOOTNOTES continued

' 
&g@ At c&* ftagment percenrages f/o by votume) ale Fken Ft 9" field soil profile descriptions.

orlotogic modifier b,pos (grayelly, dannery, etc) sL 
"rio 

r.r* from the 6eld soil profile description forms br eacfi s8tnpled
profile.

t . @ : Efieruescence

EO NonEfiaryescent
SE Slighw Efiervescent
EM Moderatefy Efieryesced
ES Sfongly Efrrvescent
E1/ Molentf Efiervescent

to!g!Eg!.@!3!g: Distinctness
A Abrupt (<2 crn thick)
C Clear @ to 5 crn thick)

G Gradual (5 to 15 crn thid)

D Diftrse (>15 crn thick)

Readion
Sr. nOO SbongtY Add
Mod. Add ModeratelY Add
Sl. Arid Sligltty Add
Neutral Nautral
MiH. AXc MildlY Alkatine
Mod. AIc Moderately Alkali:nc
Shong Attc SbonglY Alkslin€
Very S8ong Alc Very Sfongly Alksfin€

DH
5.1 - 55
5.6 - 6.0
6.1 -05
85-73
7t-7A
7.9 -&4
85 - 9.0
>glt

c,

Toooqraotw r

S Stnooh Sre boundary b a plane wih fu$, or no inegularilies)
W Wavy (the boundary has undutations in whicfi depmssins are

wkler than they are deeP)
I lrrcgular (the boundary has pockets that are deeper tfian

they are wide) :

B Broken (at least one of the hortzons or layers separatcd by the
boundary is discontinuous and the boundary is intemSd).

! ldr;i ir i i loffATED

h,,., r o 2007

i i iv, of {il i, i.r.::l i '; i fvrlnlng
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e v a L  v E r v a i r a  . a v a r

r4 o scc
Soif type ?ar

Location
N. veg. (or ctoP)

Parent material

* r u  G .

File No.

SlopNo. /1:t

ion
2

Physiography
Relief

Elevation
Slope

Aspect
Erosion

Salt or alkali

Stoniness

% Clav'

% Coaser than V.F

AVERAGEGROUIJD COVEB (%I

Stone 1 0.24"

- o

Horizon Deptt
Color

Texfure
t . ' . : ,

Consistence i.#['
tion

Bound.
ary

2o

R"c4
l=e*t -
acaB'

Rec
Dist- ?'

Dry Moist Dry Moist tTet

. < . )  ' ; ' /  n

fl/ C-7
6r ' '

/a\/A >/-
;i r"-^

,t4 v,{ 
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; s/ ( Fqr fz vfr
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(
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,A
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e /xy
fi/nr
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t1
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1 t
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7?5
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FE
Ltz
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F l L e  C o O t l  5 0 l L S - l l

/10 sac
a  a v a a
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Lila Canyon - Appendix E Soils and landscape photographs

i  
j i r , , - ,  . '1r

Figure E-1a

.t'.- --

Figure E-lb (unit of measure is in feet)

Soil 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

Err- ir

Figure E-2a

Figure E -Zb

Soil profile LCZ and,
soil is of the Strych

pit site location near the southeast corner of the

series in soil map unit SBG.
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Lila Canyon - Appdndix E Soils and landscape photographs

Soil profile LC3 and pit site locationNorth ofthe proposed equipment and supplies storage area' The

soil is in soil map unii DSH. The soil has fewer io.[ frug*ents in the surface than found over most

ofthe area.
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Fieure E-3b
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Lila Canyon - Appendix E Soils and landscape photographs

Soil profile LC4 and pit site location within the proposed equipment and supplies storage area' This

is a local sediment deposition site.
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Lila Canyon - Apfendix E Soils and landscape photographs

Soil profile LC5 and pit site location near the proposed product A storage area.
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Fieure E-5a

Figure E-5b
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Lila Canyon - Appe'ndix E Soils and landscape photographs

Soil profile LC6 and pit site location near the proposed product B storage area
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Figure E-6a

Appendir E - 6



Lila Canyon - Appbndix E Soils and landscape photographs

Figure E-7b

Soil profile LC7 and pit site location near the proposed product C storage area. A Strych soil in soil

mao unit XBS.
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Figure E-7a
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Lila Canyon - Appdndix E Soils and landscape photographs

Fieure E-8a

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 - App'endix E Soils and landscape photographs

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

Soil profile LCl0 and pit site location near the upper end of the study area in soil map unit GRS.
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Figure E-10a
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Lila Canyon - Appendix E Soils and landscape photographs

Figure E-11a

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

I i l {CTj!- iPCRATED

;,.,il r I 2007
' 1 , ; .  

- i  J , , ,  i . " , " ;  ;  ' r i i l l l ng
Appendix E - 1i



APPENDIX F

SOIL SERIES DESCRIPTIONS
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Strych Series

The Strych series consists of very deep, welldrained, 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 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 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
corner of sec. 1 ,  T. 16 S., R. I  E.

A1 - 0 to 5 inches; 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
anC slightly plastic; common fine and many coarse roots; common very fine
and few f ine pores; 20 percent pebbles, 10 percent cobbles, and 15 percent
stones; strongly calcareous; disseminated calcium carbonate; strongly
alkal ine (pH 8.6); gradual wavy boundary.

Clca-  5  to  17 inches;  l ight  gray (10YR 712)very s tony loam, gray ish brown (1OYR
5/2) moist;  massive, hard, fr iable, sl ight ly st icky and sl ight ly plast ic; common
fine and many coarse roots; fewvery f ine 10 percent pebbles, 15 percent
cobbles, and 10 percent stones; strongly calcareous; veins of calcium
carbonate; strongly alkal ine (pH 8.6); gradual wavy boundary.

C2ca- 1747 inches; very pale brown (1OYR 7/3) very stony loam, brown (10YR
5.3) moist; massive; hard, friable, slightly sticky and slighUy plastic; few fine
and medium roots; many very f ine and few f ine pores; 15 percent pebbles,
25 percent cobbles, and 20 percent stones; strongly calcareous; powdery
soft masses of calcium carbonate; strongly alkal ine (pH 8.8); gradual wavy
boundary.

C3- 47 to 60 inches; very pale brown (1OYR 8/4) very cobbly sandy loam, light
yellowish brown (1OYR 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 calciut 11f-,o"!nllr"Onnf*nstrongly alkal ine (pH 8.8).

,"ue'l I I 2007
Secondary calcium carbonate is at a depth of 5 to 15 inches.

A horizon: Hue is 1OyR or 7.syR, can chroma is 2 to 4. Texture is r"dtbSliX';Fi- 
n Mining

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 equivalent is 25 to 40 percent.

C horizon: Hue is 7.5YR or 1OYR, value is 6 to I 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 alkal ine.



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 hi l ls lopes. These soi ls formed in residuum and col luvium derived
dominantly from shale and sandstone. Slope is 3 to 70 percent. Elevation is 5,200
to 8,000 feet.  Average annual precipitat ion ranges from 8 to 14 inches, and
average annual air temperature ranges from 45 to 50 degrees F.

These soi ls are loamy, mixed (calcareous), mesic, shal low Ustic Torr iorthents.

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,
about2,400feetsouthand 1,200feetwestof  thenor theastcornerof  sec.  16,T.  14
s.,  R. 13 E.

A1- 0 to 7 inches; l ight brownish gray (1OYR 6/2) extremely stony loam, dark
brown (1OYR 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 calcium carbonate; moderately alkaline (pH 8.2);
clear smooth boundary.

C1- 7 to 16 inches; gray (1OYR 6/1) channery si l t  loam, dark grayish brown
(1OYR 412) moist; massive; hard, friable, sticky and plastic; common very
fine roots and few medium and coarse roots; 15 percent shale fragments;
strongly calcareous; disseminated calcium carbonate; strongly alkaline (pH
8.6); clear smooth boundary.

C2- 16 to 19 inches; l ight brownish gray (1OYR 6/2) channery si l t  loam, grayish
brown (1OYR 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
alkal ine or strongly alkal ine.

C horizon: Hue is 1OYR or 2.5Y, value is 4 or 5 when moist,  and chroma is 1 or 2.
Texture is channery loam, channery si l t  loam, or channery clay loam. Clay content
is 18 to 32 percent. Rock fragment content is 15 to 25 percent. tNCilnpnaAJED
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Travessilla Series

The Travessi l la series consists of shal low, wel l  drained, moderately permeable and
moderately rapidly permeable soi ls on mesas, benches, canyonsides, mountain
slopes, and foot slopes. These soi ls formed in residuurn and col luvium cier ived
dominantly from sandstone and interbedded shale. Slope is 1 to 80 percent.
Elevation is 5,000 to 8,700 feet but is dominantly 5,500 to 6,500 feet. Average
annual precipitat ion 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 Travessi l la f ine sandy loam in an area of Travessi l la-Rock
outcrop complex, about 5 miles west of Price, about 2,400 feet north and 2,500 feet
east of the southrlrest corner of sec. 15, T. 14 S., R. g E.

A1- 0 to 2 inches; brown (1OYR 5/3) fine sandy loam, dark yellowish brown
(1OYR 4/4) moist; weak thick platy structure; soft, very friable; few fine and
medium roots; few fine pores; slighfly calcareous; mildly alkaline (pH 7.6);
clear smooth boundary.

C1- 2 to 5 inches; brown (1OYR 5/3) f ine sandy loam, dark brown (1OYR 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 percent channers; mildly alkaline (pH 7.5); clear smooth boundary.

C2' 5 to 10 inches; brown (1OYR 5/3) f ine sandy loam, dark yel lowish brown
(1OYR 4/4) moist; massive; slightly hard, very friable; few fine and medium
roots; few fine and medium pores; 15 percent channers; moderately
calcareous; mildly alkal ine (pH 7.6); abrupt wavy boundary.

R- 10 inches; sandstone.

Bedrock is at a depth of 7 to 20 inches.

A hoizon: Hue is 7.sYR or 1OYR, 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. Reactjon is mildly alkaline or moderately
alkal ine.

C horizon: Hue is 7.sYR or 1OYR, value is 5 to 7 when dry and 4 to 6 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 0 to 15 percent. Reaction is mildly
alkal ine or moderately alkal ine.
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qt* 
and Animal science
Depaftment

Utah American Energv, lnc.

P.O. Box 986

UT 84501

State zip

BRIGHAM YOUNG UNIVERSITY
Soil and Plant AnalYsis Laboratory

255 WIDB
Provo, UT 84602

8fJ1-422-2147

SOIL TEST REPORT
AND

RECOMMENDATIONS
Date: 12-MaY-03

rime: g1',53,flY 
"",.

Telephone: 724

Recomendations
Soil Test Results

very
Low

Low Medium High
very
] l iah

applY 2.8 lbs of N/1000 sq ftNitrate-Nitrogen
ppm N

2 . 1 6 X

apply 2.1lbs of P2O5/1000 sq ftPhosphorus
ppm P

4.99 X

apply 0.9 lbs of K2O/1000 sq ftDJffitl' 44.80 X

Notes:
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BRIGHAM YOUNG UNIVERSITY
Soil and Plant AnalYsis Laboratory

255 WIDB
Provo, UT 84602

ao'l-422-2',,47o
Plantand Animal Science

Depaftment

uta@
P.O. Box 986

SOIL TEST REPORT
AND

RECOMMENDATIONS
Date: 12-MaY-03

rime: g1',u-3fJY 
"-..

Telephone: 724
84501

Grop to
be grown

Recomendations

apPlY 2.8 lbs of N/1000 sq ft

applY 2.1lbs of P2O5/1000 sq ft

apply 1.4 lbs of K2Ol1000 sq fi

Soil Test Results
very
Low

Low Medium High
very
Hiqh

Nitrate-Nitrogen
ppm N

2.07 X

PhosPhorus

^  ppmP
4.00 X

Dilil- 4.80 X

! f lJ f . : i . :  1 '  r '  ! ' " '1  r r t rD
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Qa* and Animal science
Depaftment

utah@

P.O. Box 986

UT 84501

BRIGHAM YOUNG UNIVERSITY
Soil and Plant AnalYsis Laboratory

255 WIDB
Provo, UT 84602

8fJ1-422-2147

SOIL TEST REPORT
AND

RECOMMENDATIONS
Date: 12-MaY-03

rime: gi,,u-3,ru 
"-,.

Telephone: 724

State 7ip

Recomendations
Soil Test Results

Very
Low

Low Medium High
very
Hinh

apply 2.8 lbs of N/1000 sq ftNitrate-Nitrogen
ppm N

1.06 X

applY 2.1lbs of P2O5l1000 sq ftPhosphorus
ppm P

5 . 1 7 X

apply 1.4 lbs of K2O/1000 sq ftlilil^ 3.20 X
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,.,,-r{ | d 2007

' ,v uj i . i t i ,  f ias & Mtning



Qrna and Animal Science
Depaftment

Utah American Energy, lnc'

P.O. Box 986

BRIGHAM YOUNG UNIVERSITY
Soil and Plant AnalYsis Laboratory

255 WIDB
Provo, UT 84602

aot422-2147

SOIL TEST REPORT
AND

RECOMMENDATIONS
Date: 12-MaY-03

rime: 91,,5_3,5Jy.^.
Telephone: 724

84501

State zip

Recomendations
Soil Test Results

very
Low

Low Medium High
very
Hiqh

Nitrate-Nitrogen
ppm N

1 . 8 6 X apply 2.8 lbs of N/1000 sq ft

apply 2.1 lbs of P2O5/1000 sq ftPhosphorus
ppm P

5.53 X

apply 0.9lbs of K2Ol1000 sq ftDilil- 28.80 X

Notes:
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il,.na and Animal Science
Depaftment

Utah American EnergY, Inc. -

P.O. Box 986

BRIGHAM YOUNG UNIVETTSITY
Soit and Plant AnatYsis Laboratory

255 WIDB
Provo, UT 84602

801-422-2147

SOIL TEST REPORT
AND

RECOMMENDATIONSName

Street

Date:

Time:

Telephone:

12-May-03

01:53 PM
oJ/-CUJZ ext.

724Price 84501

City zip

Mix XBSA/BJ 5/1/03

Very
Hiqh

RecomendationsSoil Test Results
very
Low

Low Medium High

Nitrate-Nitrogen
ppm N

2.28 X apply 2.8 lbs of N/1000 sq ft

Phosphorus
ppm P

7.34 X apply 1 .4 lbs of P2O5/1000 sq ft

lT:'. 6.40 X apply 1.4 lbs of K2Ol1000 sq ft

Notes:

i ' ,1{j , , . : ' l i rURAf ED

, ,i 2fi07

" . r  
a i  t t i l t l i l iU



BRIGHAM YOUNS UNIVE]T: ' I  I  T

Soil and Plant AnalYsis Laboratory
255 WIDB

Provo, UT 84602

aol-422-2147

. ,  . ' ' : .
,ts f , u/

C
Plantand Animal Science

Depaftment

Name Utah American Energv, lnc'

Street P.O. Box 986

UT 84501

SOIL TEST REPORT
AND

RECOMMENDATIONS
Date: 12-MaY-03

rime: 31,u-3,lJy *,.
Telephone: 724

CitY

Recomendations

apply 2.8 lbs of N/1000 sq fi

Low Medium High
very
HiqhSoil Test Results

Very
Low

Nitrate-Nitrogen
ppm N

2 . 1 6 X

apply 2.1 lbs of P2O5l1O00 sq ft
Phosphorus

-ppm P
4.99 X

apply 0.9 lbs of K2Ol1000 sq ft

Q;;' 44.80 X
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BRIGHAM YOUNG UNIVERSITY
Soil and Plant AnalYsis Laboratory

255 WIDB
Provo, UT 84602

801-422-2',147C
Plant and Animal Science

DePaftment

Name Utah American Energv' lnc'

P.O. Box 996

SOIL TEST REPORT
AND

RECOMMENDATIONS
12-MaY-03

01 :53  PM
oJr-cuJz exl.

724

Date:

Time:

TelePhone:
84501

GroP to
be grown

Recomendations

aPPIY 2.8lbs of N/1000 sq ft

applY 2.1lbs of P2O5/1000 sq ft

apPlY 1.4 lbs of K2Ol1000 sq ft

Results
very
Low

Low Medium High
ve{y

H iqhSoil Test

Nitrate-Nitrogen
ppm N

2.O7 X

PhosPhorus
,-.ppm P

4.00 X

Fi"
ppm K

4.80 X

otes:
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BRIGHAM YOUNG UNIVERSITY
Soil  and Plant AnalYsis Laboratory

255 WIDB
Provo, UT 84602

aol-422-2147
'ant 

and Animal Science
DePaftment

Name Utah American Energv' lnc'

P.O. Box 986

SOIL TEST REPORT
AND

RECOMMENDATIONS
Date:

Time:

Telephone:

12-MaY-03

01 :53  PM
oJ/-cuJz ex[ .

724
84501

GroP to

be grown

Recomendations

apply 2.8 lbs of N/1000 sq ft
Soil Test Results

very
Low

Low Medium High
Very
Hish

Nitrate-Nitrogen
ppm N

1 . 0 6 X

apply 2.1 lbs of P2O5/1000 sq ft
XPhosphorus

-  ppmP
5 . 1 7

apply 1.4 lbs of t<2O11000 sq ft

D#il- 3.20 X
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Qo", and Animal science
Depaftment

Utah American Energy, lnc.

P.O. Box 986

Price 84501

State zip

BRIGHAM YOUNG UNIVERSITY
Soil and Plant AnalYsis Laboratory

255 WIDB
Provo, UT 84602

aot422-2147

SOIL TEST REPORT
AND

RECOMMENDATIONSName

Street

Date: 12-May-03

Time: 01:53 PM
oJ/-cuJZ ext .

Telephone: 724

City

Soi l
Texture

Gation
Exchange
rnoo/ ' lOOo

7" Organic
Matter

Sample
ldent i f icat ion

Grop to
be grown

p H 7o Sand % sil t o/o ClaY

vBJ 5/1/03 Turf

Soil Test Results
very
Low

Low Medium High
very
Hiqh

Recomendations

Nitrate-Nitrogen
ppm N

1.86 X apply 2.8 lbs of N/1000 sq ft

Phosphorus

-  ppmP
5.53 X apply 2.1lbs of P2O5/1000 sq fl

t#:,. 28.80 X apply 0.9 lbs of K2Ol1000 sq ft
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BRIGHAM YOUNS UNIVts]TUI
Soil and Plant AnalYsis Laboratory

255 WIDB
Provo, UT 84602

801-422-2147

IY

ant and Animal Science

N.ame

Street

Depaftment

Utah American Energy, lnc.

P.O. Box 986

84501

SOIL TEST REPORT
AND

RECOMMENDATIONS
Date: 12-MaY-03

rime: 91,,u-3,iJy "",.Telephone: 724

zipCity

Grop to
be grown

Recomendations
Soil Test Results

very
Low

Low Medium High
very
Hiqh

Nitrate-Nitrogen
ppm N

2.28 X apply 2.8lbs of N/1000 sq fi

appfy 1.4 lbs of P2OS|1000 sq ftPhosphorus
ppm P

7.34 X

apply 1.4 lbs of K2Ol1000 sq ftD#- 6.40 X
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