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EarthFax

EarthFax

Engineering Inc.

Engineers/Scientists
September 22, 1994 7324 So. Union Park Ave.

Suite 100 .

Midvale, Utah 84047
Telephone 801-561-1555

Mr. Daron Haddock . Fox 801-561-1861
Permit Supervisor . , ;
Utah Division of Oil, Gas, and Mining ?/95

3 Triad Center, Suite 350 %@\M
Salt Lake City, Utah 84180-1203 - .
=N

A T)ow/olg~
RE: Soil Survey Report for the Agbglﬁe,en;M' Left Hand Fork Fan Pad, Andalex Resources,

o

Inc., Centennial Proj@/oowmg 0, (o Pann

P

Dear Mr. Haddock:
Please find enclosed two copies of the above referenced.report. Mr. Mike Glasson of
Andalex has asked me to transmit this report directly to you for your consideration as part of

their application to construct the fan portal and pad in Left Fork of Deadman Canyon. [f you
have any questions, please call me at 561-1555. '

e

Chris D. Hansen

enclosures
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EarthFax

EarthFax
Engineering Inc.

September 23, 1994 ‘ Engineers/Scientists

9 2 3 19911 S 7324 So. Union Park Ave.

L vemaird

Suite 100
Midvale, Utah 84047
Telephone 801-561-1555
F(\D{ 801-561-1861

Mr. Daron Haddock

Permit Supervisor

Utah Division of Qil, Gas, and Mining
3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

RE: Corrected Page 1 and Copies of Appendix F, Test pit Logs, Soil Surve{( Report for the

Aterdé“é;ajde\Left Hand Fork Fan Pad, Andalex Resources, Inc., Centennial Project,
ACT/007/019 - - ,
L‘:@ o ag By

&

Dear Mr. Haddock:

As we discussed on the telephone this morning, | am sending to you copies of the test
pit logs for the above referenced soil survey report. |inadvertently excluded them from the
original report that | delivered to your attention at UDOGM. [ have enclosed a revised first
page and copies of the logs. The paper has already been prepared for insertion into the
report. | apologize for any inconvenience this may have caused you. ‘If you have any
questions, please call me at 561-1555.

Chris D. Hansen

enclosures
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September 22, 1994
EarthFax
Engineering Inc.
o ; Engineers/Scientists
Mr. .M'Chael W Glasson . 7324 So. Union Park Ave,
Senior Geologist/ Western Operations Suite 100
Andalex Resources, Inc. Midvale, Utah 84047
B Tower Division Telephone 801-561-1555
P.O. Box 902 Fax 801-561-1861

Price, Utah 84501

RE: Soils Survey Report for the Aberdeen Mine Left Hand Fork Fan Pad

Dear Mr. Glasson:
EarthFax Engineering, Inc. (EarthFax) is pleased to provide to Andalex Resources, Inc.
(Andalex) this letter report detailing the results of the soil survey that was performed at the
o proposed Aberdeen Mine Left Hand Fork fan pad. This report has been divided into five
sections: an introduction containing a brief description of the work performed, a description
of the soil survey, descriptions of the soils encountered, calculations of the volume of
available topsoil for reclamation based upon the results of the survey, and a description of the
vegetation in the survey area. Additionally, the following attachments are included with this

report:
- . Attachment A - Soils Map,
B o Attachment B - Typical Datino and Brycan Pedon Soils Description From
Appendix M, Andalex Centennial MRP,

B ] Attachment C - Estimated Available Topsoil Calculations,

. Attachment D - Vegetation Map,
- o Attachment E - References Cited, and

. Attachment F - Test Pit Logs.

INTRODUCTION

EarthFax was retained by Andalex to conduct a soil survey of the proposed Aberdeen
Mine Left Hand Fork fan pad area in September, 1994. Andalex provided EarthFax with a
— map illustrating the area of proposed disturbance associated with the construction of the fan
pad and topsoil storage area. The proposed pad area is located in the Left Fork of Deadman
Canyon in the NE 1/4 of the NE 1/4 of Sec. 13, T.13S. R.10E., SLBM. The area of the
— proposed disturbance is approximately 0.93 acre.
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- SOIL DESCRIPTION

Arss ANBALEX — TEADUARD CANYORD) Date:  F ~\{- A4 Testhi: {0 - |
Classification:

Location: LEeF T FoREL |, A TORTHHLE. AREA.

Nat. Veg. lor crop: SALINA  WIWLDRYE / LOW) GRAY SAGE Climate: <<Epi— ARID.
Parent Material: REDSROCK A

Physiography: STEED SLOoPE | WARFOLD CANYDN) |, SoUuTH FACING SLoFR

Ralief: SING-LE Drainage: Satt ar Alkali:

Elevation: 70940 FET Gr. Water: Stoniness:

Slope: \00. 90 Moistura:

Aspect: Reot Distrib.: % Clay (control sect. ave.]:
Erosion: % Cosrsa Fragments: % Coarser than V.F.S.:
Permeability:

Additional Notes:
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SQIL DESCRIPTION

Ares:  AUDALEX TEADMANY ANy ON) pate:  A~{|~ A4 TestPi: {1 —2-
Classification: L

Location: LEET ToRK , FEAN PoRTHOLE. AREA

Nat. Vog. lorermp):  SALINAT WILDRYE  / Low) GRAY SAGE Climate: SEM [ - ARID
Parent Material: REDROCK ’ ' .

Physiograhy: < 0UTH FACIIG- STEED SLOPE | (AREOW  c AN/ ON .

Relief: =\ M(}L& Drainage: S;lt ar Alkali:

Elovation: 7\ O0. &T Gr. Water: Stoniness:

Slope: \OO .0 Fo Moisture:

Aspect: Root Distrib.: % Clay {control sect. avs.}:
'Emlion: % Coarse Fragments: % Coarser than V.F.S.:
Permeability:

Additionai Notes:

— TOWARD MIDBOLE. o TAD .

L -

(6'/44/5/)

NOTE © 7 ROk ERAGHEITS / Pz PelBLES , £ = CoBBES |, S = STONES
: B> QOUUSERS '
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-\ <ty l —iviwiet—— Dry | Moist | wet _ : Frags
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SOIL DESCRIPTION

Area ANDALEX  DEADMAN  CANYON

Date: ﬁ"”’ qL{"

Test Pit: TP' 5

Classification:

Location: LEET ©ORL

Fard TORTHOLE. AREA

Nat. Veg. (or crop):

SALNA WIESRYE /Loy oRAY SAGE .

Climate: =W ( — AR\D .

Parent Material:

‘BEDROCK.

NARROW) AR ON -

Physiography: SoUTH- FACING- STEEPD SILOPS

Refief: SIINGLE. Drainage: Salt or Alkali:

Elevation: TO8S. ET Gr. Water: Stoniness:

Slope: fele) ‘]70 Moisture:

Aspect: Root Distrib.: % Clay (controi sect. ave.):
.Emcion: % Coarse Fragments: % Coarser than V.F.S.;
Permeability:

Additional Notes:

— ADTACENT TO SoUHWERT CoRNER. o

TAD .

/chwz/f

P= PeRRES , C= COBBLES |

S = [ITONES

MTE: 7B Kok TrAGMBOTS /)

B = RouPERS

Hori- Depth Coior " Tox-~ Struc Consistence: Reac- Bound- Roots Pores % %
zon ture ture tion ary Rock Clay
() B s orre— Dry | Moist | wet Frags
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SCIL DESCRIPTION

ANDALEX DEADMAR)  CARY 0 pae: = U= G tewr | T Ol

Ares:

Classification:

Nat. Veg. lor crop): GAMBEL. OAK Climate: SEM| — ARID.
Parent Matarial: REDRCOC K. )

Prysoarahy:  SOUTH  EACING  STEEFR SLoPE [/ NARRDLD  CANYON |

Retief: SINGVE Drainage: Sait or Alkali:

Elevation: 705ssS. FT. Gr. Water: Stoniness:

Slope: Moisture: )

Aspect: Root Distrib.: % Clay (control sect. ave.):
.Em-ion: % Coarse Fragments: % Coarser than V. F.S.:
Permeability:

Additional Notes:

- SoUTH FAUNG SLoPE

= S\PE OF STREAM Cireandgll

= WSSTERD BomdbARy oF STREAM cmmet_
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' BR= BouwsEer
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- SOIL DESCRIPTION

Arss:  AMDALEX  DEADMANY  CANYDOR) Date: A -\\~— A4 TestPi: VP~
Classification:

Location: LEFT FoR , AL PoTHolE. AREA

Nat. Vag. (or crop): GAMUREL. OAK. Climate: SEML—- ARWD .
Parent Material: REDROCK ]

Physiography: SoOUTH FACING- STEET SLOPE . NARPOW)  CAMYON .

Relief: SINGLE Drainage: Sait or Alkali:

Elevation: oo, ¥ T Gr. Water: Stoniness:

Slope: Moisture:

Aspect: Root Distrib,: % Clay (control sect. ave.):
Erosion: % Coarse Fragments: % Coarser than V.F.S.:
Parmeability:

Additional Notes:

— EAST RBoUMIDATy = STCEAMM CHAOSEL

—  SOUTH FACG- SIoPE / SUDE. oF STREAM CHANMEL.

— Too Roaa/ TO %Sczab DPEEPER. THAN) 20O \NCHE S
- ua:«/ S\HLL'\‘R N HAKE ~uP TO TP-4
/1 édel
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SOIL DESCRIPTION

Area: /AQ\[DALEX 'D.:_WA"Q CAM}/O'\X Date: q—'”' qLP Test Pit: TP— é

Classification:

Location: LEFT TORK FA) TORTHOLE AREA

Nat. Veg. lorcropl: (G-AMBE L.  OA4 / PoRDERCSA PINE Climats: SEMI - ARLID.
Parent Msterial: BECROCKK ’ ‘ i
Physiography: SouTt FAANG STEEP SLOPE | OaRBaw) CANYON -
Relief: SieLE Drainage: Salt or Alkali:
Elevation: 7075, FT Gr. Watar: Stoniness:
Slope: Moistura:
Aspect: Root Distrib.: % Clay (control sect. ave.):
Erosion: .| % Coarse Fragments: % Coarser than V.F.S.:
- Permenbility:

Additionai Notes:

— SOUTH- TACNG  SLGbE

— LOCATELS WEST oF LARGAE =l

- DIFFICULT TO DI PAST RE IncleES,

(a ol )

B = BolDERS

NOTE I o RECK. TRAGMEANTS / P= TEERES , C= CGoRRLES , S=STONES

|

== e e |
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SOIL DESCRIPTION

Arez ANMILE X DEADMAN  CANYOR pate:  q-il- QU TestPi: (O~ 7
Classification: .
Location: LETT TR FArd PORTHOWE. ARSA,

Nat. Veg. (or crop): GAMBEL. OAK Climate: SSEM (-~ ARD
Parent Material: REDROCK v

Physiography:

Relief: SINGLE. Drainage: Sait or Alkali:

Elevation: To6D. FT. Gr. Water: Stoniness:

Slope: Moistura:

Aspect: Root Distrib.: % Clay (control sect. ave.):
.Em:ion: % Coarse Fragments: % Coarser than V.F.S.:
Permeability:

Additional Notes:

—
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EarthFax

September 22, 1994

EarthFax
Engineering Inc.
Engineers/Scientists
Mr. Michael W. Glasson 732450'511132(%“”&
Senior Geologist/ Western Operations Midvdle, Utah 84047
Andalex Resources, Inc. Telephone 801-561-1555
Tower Division Fax 801-561-1861

P.O. Box 902
Price, Utah 84501

RE: Soils Survey Report for the Aberdeen Mine Left Hand Fork Fan Pad

Dear Mr. Glasson:

EarthFax Engineering, Inc. (EarthFax) is pleased to provide to Andalex Resources, Inc.
(Andalex) this letter report detailing the results of the soil survey that was performed at the
proposed Aberdeen Mine Left Hand Fork fan pad. This report has been divided into five
sections: an introduction containing a brief description of the work performed, a description
of the soil survey, descriptions of the soils encountered, calculations of the volume of
available topsoil for reclamation based upon the results of the survey, and a description of the
vegetation in the survey area. Additionally, the following attachments are included with this
report:

° Attachment A - Soils Map,

. Attachment B - Typical Datino and Brycan Pedon Soils Description From
Appendix M, Andalex Centennial MRP,

U Attachment C - Estimated Available Topsoil Calculations,
. Attachment D - Vegetation Map, and
] Attachment E - References Cited.

INTRODUCTION

EarthFax was retained by Andalex to conduct a soil survey of the proposed Aberdeen
Mine Left Hand Fork fan pad area in September, 1994. Andalex provided EarthFax with a
map illustrating the area of proposed disturbance associated with the construction of the fan
pad and topsoil storage area. The proposed pad area is located in the Left Fork of Deadman
Canyon in the NE 1/4 of the NE 1/4 of Sec. 13, T.13S. R.10E., SLBM. The area of the
proposed disturbance is approximately 0.93 acre.
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An order 1 soil survey of the site was conducted during the week of September 11,
1994. Three soilsawrithitheir were encountered during the soil survey: Cabba family extremely
stony loam on 30 to 60 percent slopes, Datino very stony loam on 40 to 70 percent slopes,
and Brycan loam on 10 to 25 percent slopes. The typical Cabba family extremely stony loam
represents an upland very steep stony loam (P-J) range site. The typical Datino loam
represents an upland stony loam (P-J) range site. The typical Brycan loam represents a stony
loam (oak) range site. An ocular survey of the vegetation was made and the results are
presented in the vegetation section.of this report.

SOIL SURVEY

The soil survey was conducted by first identifying the limits of the proposed disturbed
area. The boundaries of the area had been surveyed Andalex and the area corners flagged
prior to the start of the soil survey. The flagging was located by EarthFax personnel and
seven potential test pit locations within the proposed disturbed area were located. Due to the
difficulty associated with accessing the area with heavy equipment, all test pits were dug by
hand. Each of the test pits was excavated to bedrock or terminated at a depth where
removing large cobbles or boulders was no longer possible. Each horizon exposed in the test
pits was identified and sampled. The soil samples were immediately placed in plastic bags
and the bags sealed to maintain the natural moisture content of the soil. The location and
extent of each soil was identified in the field and a soils map has been created. Each soil has
been identified on the map using a two letter symbol. The extent of the soils within the
disturbed area have been mapped using soil boundary lines. A copy of the soils map has been
included with this report as Attachment A.

SQILS DESCRIPTION

Two of the three soils encountered during the soil survey, the Datino and Brycan soils,
where also identified and studied during the initial soil survey conducted prior to the
construction of the Andalex facility located in the Right Fork of Deadman Canyon. The initial
soil survey is included in the Andalex Centennial Project Mining and Reclamation Plan (MRP)
as Appendix M, Soil Survey and Vegetation Inventory of the Proposed Sunnyside Mine Site
and Extension of the Pinnacle Mine Site. Information contained within Appendix M was used
to supplement this soils report. Copies of the descriptions of typical Datino and Brycan soils
from Appendix M have been included with this report as Attachment B.

Information supplementing the description of the Cabba family extremely stony loam
was obtained from the Soil Conservation Service publication: Soil Survey of Carbon Area,
Utah, June 1988.
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Cabba Family Extremely Stony Loam, 30 to 60 Percent Slope

The Cabba family extremely stony loam, 30 to 60 percent slopes, in the pad area is
shallow to moderately deep and well drained. It occurs on steep mountain slopes at
elevations between 7075 and 7130. The soil is derived mainly from sandstone and shale.
The average annual rainfall is between 12 and 16 inches. The mean annual temperature is
43 to 45 degrees F and the average freeze-free season is 100 to 110 days. The slopes are
concave, south and west facing, and relatively short. Vegetation is Upland Very Steep Stony
Loam (P-J) range. Surface runoff is slow and erosion is slight under native vegetation.
Erodibility is low. These soils are identified as loamy, mixed (calcareous), frigid, shallow Typic
Ustorthents.

The Cabba family extremely stony loam, 30 to 60 percent slope identified in the mine
area is very similar to the Cabba family, 40 to 70 percent siopes identified and discussed in
the Soil Survey of Carbon Area, Utah. Following is brief description of the Cabba family, 40
to 70 percent slopes as presented in the Soil Survey of Carbon Area, Utah.

Cabba family, 40 to 70 percent slopes (Soil Survey of Carbon Area, Utah)

This shallow, well drained soil is on mountain slopes. It is in the vicinity of Wattis and
in the Deadman Canyon area. It formed in colluvium derived dominantly from sandstone and
shale. Slope is mainly 40 to 70 percent, but it is 30 to 50 percent in about 25 percent of the
unit. Slopes are 100 to 200 feet long, are concave or convex, and dominantly have south
aspect. The present vegetation in most areas is mainly pinon, juniper, Indian ricegrass, Salina
wildrye, and birchleaf mountainmahogany. Elevation is 7,200 to 8600 feet. the average
annual precipitation is 14 to 16 inches, the average annual air temperature is 42 to 45
degrees F, and the average freeze-free period is 80 to 120 days. Typically, the surface layer
is light yellowish brown extremely stony fine sandy loam about two inches thick. The
underlying material to a depth of 15 inches is light yellowish brown gravelly loam over
sandstone. Depth to sandstone is 10 to 20 inches.

Included in this unit are about 10 percent soils that are similar to this Cabba family soil
but-have bedrock at a depth of 20 to 40 inches and about 5 percent Rock:outcrop.

Permeability of this Cabba Family soil is moderate. Available water capacity is about
1.5 to 3.0 inches. Water supplying capacity is 3.5 to 6.0 inches. Effective rooting depth is
20 to 40 inches. The organic matter content of the surface layer is 1 to 3 percent.

This unit is used as wildlife habitat, rangeland, and woodland and for mining purposes.

The potential’f vegetation of the Cabba family soil includes an overstory of pinon and
Utah juniper with a canopy of 30 percent. The understory vegetation is 45 percent grasses,
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10 percent forbes, and 45 percent shrubs. Among the important plants are birchleaf
mountainmahogany, black sagebrush, Salina wildrye, and needleandthread.

The site index for pinon and Utah juniper is 50. Average yield is 6 cords of wood per
acre. The potential is poor for the production of posts or Christmas trees. This unit is
severely limited for the harvesting of wood products because of the steepness of slope and
the hazard of erosion. If wood products are harvested, the slash should be left scattered on
the surface to protect the soil from erosion.

This unit is not grazeable by livestock because of the steepness of slope.

This map unit is in capability subclass Vllle, non-irrigated, and in the Upland Very Steep
Stony Loam (Pinon-Utah Juniper) woodland site.

These soils are identified as loamy, mixed (calcareous), frigid, shallow Typic
Ustorthents.

Cabba_family extremely stony loam, 30 to 60 percent slope (fan pad)

A typical pedon of Cabba family 30 to 60 percent slope was described in test pit TP-2.
TP-2 is located approximately 190 feet south and 30 feet west of the northeast corner of Sec.
13, T.13S. R.10E., SLBM.

A, - 0 to 12 inches; brown (10YR5/3) extremely stony loam, subangular blocky
structure, soft, very friable, slightly sticky and slightly plastic, common fine to very
_fine roots, few very fine pores, approximately 25 percent stones, 10 percent cobbles,
5 percent pebbles, and 5 percent boulders, strongly effervescent, abrupt smooth
boundary.

C, - 12 to 20 inches; yellowish brown (10YR5/6) very cobbly silty loam, subangular
blocky structure, soft, very friable, slightly sticky and slightly plastic, few very fine
roots, many very fine pores, approximately 15 percent pebbles, 10 percent cobbles,
strongly effervescent, abrupt smooth boundary.

Sandstone bedrock at 20 inches below ground surface.

Two additional test pits were excavated in the Cabba family extremely stony loam and
their locations are illustrated on the attached soils maps. The thickness of the A, horizons in
TP-1 and TP-3 varied but was very similar to the soil described in TP-2. A C, horizon was
identified and described in TP-3.
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Datino Loam, 40 to 70 Percent Slopes

This soil is moderately deep, well drained, and moderately permeable. The soil occurs
at the base of steep mountain slopes at elevations between 7040 and 7075. This soil is
down slope of the Brycan soils in some portions of the pad area. The soil forms from
colluvium and alluvium derived mainly from sandstone and shale. The average annual rainfall
is between 12 and 16 inches. The mean annual temperature is 43 to 45 degrees F and the
average freeze-free season is 100 to 110 days. The slopes are concave, south and west
facing, and relatively short. Vegetation is upland stony loam (P-J) range. The taxonomic
classification of this soil is loamy-skeletal, mixed, Typic Haploborolls.

The Datino loam, 40 to 70 percent slope, identified in the fan pad area is similar to the
Datino very stony loam, 15 to 35 percent siopes identified in Appendix M of the Andalex
Centennial MRP. The following is a typical profile of the Datino very stony loam, 15 to 35
percent slopes as described in Appendix M. A copy of the description of two typical pedons
of Datino very stony loam, 15 to 35 percent siopes, from Appendix M is included with this
report as Attachment B.

Datino very stony loam, 15 to 35 percent slopes (Appendix M, Andalex Centennial
MRP)

‘This soil is very deep and well drained. It occurs on alluvial fans at the toeslope of
very steep mountain sideslopes at elevations of 7,100 to 7150 feet. This soil formed in
colluvium and alluvium derived mainly from sandstone and shale.

The average annual precipitation is 12 to 16 inches. The mean annual air temperature
is 43 to 45 degrees F. The average frost-free season is 100 to 110 days.

Slopes are 15 to 35 percent and area mainly east facing. They are short in length and
are mainly concave.

Vegetation is that described for the Upland Stony Loam (P-J) in the vegetation section
of this report (Appendix M, Andalex Centennial MRP). Most visible is the dominance of pinon
and juniper trees in rather open stands with sagebrush and Salina wildrye grass.

In typical profile, the surface layer is grayish brown very stony sandy loam about 11
inches thick. The underlying layer is pale brown very cobbly siit loam about 7 inches thick.
The next layer is pale brown very cobbly silt loam or sandy loam about 42 inches thick.

Permeability is moderate. Available water capacity is 4 to 6 inches. Organic matter
content in the surface layer is about 2.5 percent. Effective rooting depth is about 60 inches.
Surface runoff is slow and erosion hazard ‘is slight under native vegetation, and moderate if
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vegetation is removed. Erodibility is low. This soil is used for grazing of livestock and wildlife
habitat.

The taxonomic classification of this soil is loamy-skeletal, mixed, Typic Haploborolls.

Datino loam, 40 to 70 percent slopes {fan pad)

A typical pedon of Datino loam, 40 to 70 percent slopes, in the pad area was described
in test pit TP-56. The test pit is located approximately 350 south and 10 feet west of the
northeast corner of Sec. 13, T.13S. R.10E., SLBM.

A, - 0 to 4 inches; very dark grayish brown (10YR3/2) loam, granular structure, soft,
friable, slightly sticky and slightly plastic, common fine roots, common fine interstitial
pores, 10 percent pebbles, moderately effervescent, clear wavy boundary.

A, - 4 to 21 inches; brown (10YR5/3) very stony loam, subangular blocky structure,
soft, very friable, slightly sticky and slightly plastic, many medium to coarse roots,
very fine pores, approximately 5 percent pebbles, 20 percent cobbles, and 30 stones,
strongly effervescent, clear wavy boundary.

B, - 21 to 30 inches; pale brown (10YR6/3) very stony loam, subangular blocky
structure, soft, very friable, nonsticky and nonplastic, common fine roots, many fine
pores, approximately 10 percent pebbles, 25 percent cobbles, and 30 stones, and
moderately effervescent.

An additional test pit, TP-4 was also excavated in the Datino loam. The soils
encountered in this excavations were only slightly different from those in test pit TP-5.

Brycan Loam, 10 to 25 Percent Slopes

This soil is moderately deep and well drained. In the pad area, it occurs near the
bottom of steep mountain slopes in two areas where the slope begins to flatten out. The
“elevation of these soils in the pad area is approximately between 7050 and 7075. The soil
forms from alluvium derived mainly from sandstone and shale. The average annual rainfall
is between 12 and 16 inches. The mean annual temperature is 43 to 45 degrees F and the
average freeze-free season is 100 to 110 days. The slopes are 10 to 25 percent, concave,
south and west facing, and relatively short. Vegetation is Mountain Stony Loam (oak) range.
The taxonomic classification of this soil is fine-loamy, mixed, Cumulic Haploborolls.

Generally, with the exception of the lack of boulders in A, horizon, the Brycan loam,
10 to 25 percent slope, identified in the fan pad area, is similar to the Brycan bouldery loam,
8 to.20 percent slopes identified in Appendix M of the Andalex Centennial MRP. The
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following is a typical profile of the Brycan bouldery loam, 8 to 20 percent slopes as described
in Appendix M. A copy of the Brycan pedon profiles from Appendix M are inciuded with this
report in Attachment B.

Brycan bouidery loam, 8 to 20 percent slopes (Soil Survey and Vegetation Inventory
of the Proposed Sunnyside Mine Site and Extension of the Pinnacle Mine Site)

This soil is very deep and well drained. It occurs in the bottoms of canyons and on
alluvial fans at the foot of very steep mountains slopes at elevations of 7,050 to 7100 feet.
This soil formed in alluvium derived mainly from sandstone and shale.

The average annual precipitation is 12 to 16 inches. The mean annual air temperature
is 43 to 45 degrees F. The average frost-free season is 100 to 110 days.

Slopes are 8 to 20 percent. They are concave, east and west facing and are short in
length.

Vegetation is that described as the Mountain Stony Loam (oak) range site in the
following section (Appendix M, Andalex Centennial MRP). Most visible is the fairly dense
gambel oak and big tooth maple.

Included in mapping are small areas of Datino soils along the upper margins of small
areas of soil identical in all characteristics except it contains more rock fragments throughout
the soil profile than is allowed for the Brycan series.

In typical profile, the surface layer is grayish brown bouldery loam about 11 inches
thick. The underlying layer is brown bouldery sandy loam about 15 inches thick. The next
layer is pale brown sandy clay loam about 14 inches thick. The next layer is light brownish
gray light clay loam (31 percent clay) about 14 inches thick. The next layer is pale brown
loam about 14 inches thick. This soil has thick layers of buried surface layers.

Permeability is moderate. Available water capacity is about 11 inches to depth of 60
inches. Organic matter content in the surface and in some buried layers, is about 3 percent.
Effective rooting depth is about 60 inches. Surface runoff is slow and erosion hazard is slight
under native vegetation, and moderate if vegetation is removed. Erodibility is moderate. This
soil is used for grazing of livestock and wiidlife habitat.

The taxonomic classification of this soil is fine-loamy, mixed, Cumulic Haploborolls.
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Brycan loam, 10 to 25 percent siopes (fan pad)

A typical pedon of Brycan loam, 10 to 25 percent slopes, was described in test pit TP-
7. The test pit is located approximately 340 south and 70 feet west of the northeast corner
of Sec. 13, T.13S. R.10E., SLBM.

0, - 0 to 2 inches; organic matter comprised of decéying leaves, clear wavy boundary.

A, - 2 to 5 inches; very dark grayish brown (10YR3/3) loam, subangular blocky
structure, soft, very friable, slightly sticky and slightly plastic, common very fine roots,
common medium pores, approximately 5 percent pebbles, noneffervescent, clear
smooth boundary.

A,, - 5 to 9 inches; brown to dark brown (10YR4/3) sandy loam, subangular blocky
structure, slightly hard, friable, slightly sticky and slightly plastic, common fine to
medium roots, few fine pores, approximately 5 percent pebbles, slight effervescent,
clear smooth boundary.

C, - 9 to 14 inches; very dark brown (10YR2/2) loam, subangular blocky structure,
soft, very friable, slightly sticky and slightly plastic, common fine to coarse roots, few
fine pores, approximately 10 percent pebbles, noneffervescent, clear smooth
boundary.

C, - 14 to 16 inches; light yellowish brown (10YR6/4) sandy loam, granular structure,
soft, very friable, nonsticky and nonplastic, common fine to medium roots, common
fine pores, strong effervescent, clear smooth boundary.

C; - 16 to 32 inches; dark brown (10YR3/3) loam, subangular blocky structure, soft,
very friable, slightly sticky and slightly plastic, common fine to coarse roots, few fine
pores, approximately 5 percent pebbles, 10 percent cobbles, and 30 percent stones,
noneffervescent.

An additional test pit, TP-6, was also excavated in the Brycan loam. The soils
encountered in this excavations were slightly different from those in test pit TP-7. Soils from
both test pits exhibited evidence of buried surface layers.
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AVAILABLE TOPSOIL VOLUME

Because of the similarities between the soils identified during this survey and the soil
survey described and results reported in the Andalex Centennial MRP Appendix M, no
additional tests of the soils from the pad area have been conducted. The potential
productivity of the soils in the pad area is assumed to be similar to those of the existing mine
site.

The volume of topsoil to be removed and stored for reclamation purposes at the
proposed pad site has been calculated based on the following: total area to be disturbed, a
minimum of six-inches of topsoil will be required as final cover during reclamation, the
estimated depth of available topsoil located within the proposed disturbed area. Based on the
“assumption that 3 inches (0.25 ft) of soil will be removed from the Cabba family soils area
{0.45 acres), 4 inches (0.33 ft) of soil will be removed from the Datino family soils area (0.26
acres), and 16 inches (1.3 ft) of soil will be removed from the Brycan soils area (0.22 acres),
approximately 786 cubic yards of topsoil will be available for reclamation of the pad area.
Additional soil may be available if the Cabba family and Datino soils are removed to a greater
depth and the coarse material (cobbles and boulders) are removed and stored for reclamation.
A copy of the calculations has been included with this report as Attachment C.

VEGETATION

An ocular survey of the pad area was conducted concurrently with the soil survey.
Two range types were identified: the Upland Stony Loam (P-J) of the Cabba family soils and
the Datino soils and Mountain Stony Loam (oak) of the Brycan soils. Vegetation present in
the Cabba family soils (pad area) includes Salina wildrye, low gray sage, big sage, Utah juniper
and pinon pine, plants that are generally included in an Upland Stony Loam plant community.
In the relatively limited area of the proposed pad, the Salina wildrye appears to be the most
common vegetation type while the sages, Utah juniper and pinon pine are very sparse. Some
gambel oak is present in the southern-most portion of the pad area. Vegetative cover present
on the Mountain Stony Loam (Brycan soils) consists almost exclusively of gambel oak with
minor occurrences of juniper.

Although the Datino soils are classified as Upland Stony Loam (P-J), the vegetative
cover of these soils is almost exclusively gambel oak. This is probably due to the limited
extent of these Datino soils and the healthy gambel oak community supported by the
productive and surrounding Brycan soils.

A map illustrating the extent of the Upland Stony Loam (mapped as pinon-juniper
woodland) and the Mountain Stony Loam (mapped as oak) plant communities has been
included as Attachment D.



Soil Survey Report Andalex Resources, Inc.
Left Hand Fork Fan Pad, Aberdeen Mine September 22, 1994
Page 10

Because the proposed pad area is less than one square acre and the soils types and
plant communities present are very similar to those surveyed and discussed in the Andalex
Centennial MRP Appendix M, an in-depth vegetation survey was not prepared for this site.
Andalex proposes that the reclamation seeding and planting plan proposed in the existing MRP
is adequate for this area.

If you have any questions regarding this soil survey report or need additional assistance
in your future construction, please call Mr. Jim Coburn or myself at (801) 561-1555.

Slncerely,

Chris D. Hansen

cc: Mr. Daron Haddock
Permit Supervisor, UDOGM
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ATTACHMENT B

TYPICAL DATINO AND BRYCAN PEDON SOILS DESCRIPTION
FROM APPENDIX M, ANDALEX CENTENNIAL MRP



Slopes are 8 to 20 percent. They are concave, east and west facing
and are short in length.

Vegetation is that described as the Mountain Stony Loam (oak) range
site in the following section. Most visible is the fairly dense
gamble oak and bigtooth maple.

Included in mapping are small areas of Datino soils along the uppér
margins and small areas of a soil identical in all characteristics
except it contains more rock fragments throughout the soil profile
than is allowed for the Brycan series.

- In a typical profile, the surface layer is grayish brown bouldery
loam about 28 centimeters (11 inches) thick. The underlying layer

is brown bouldery sandy loam about 38 centimeters (15 inches) thick.
The next layer is pale brown sandy clay loam about 35 centimeters

(14 inches) thick. The next layer is light brownish gray 1ight clay
Toam (31 percent clay) about 35.centimetefs (14 inches) thick. The
next layer is_bale brown loam about 35 centimeters (14 inches) thick.
This soil has thick iaye¥s of buried surface Jayers.

Permeability is moderate. Available water capacity is about 28 cen-
timeters (11 inches) to a depth of 1.5 meters (60 inches). Organic
matter content of the surface, and in some buried layers, is about 3
percent; Effective rooting depth is about 1.5 meters (60 inches).
Surface runoff is slow and erosion hazard is slight under native vege-
tation, and moderate if vegetation is removed. Erodibility is moder-
ate. This soil is used for grazing of livestock and wildlife habitat.

The taxonomic classification of this soil is fine-loamy, mixed, Cumulic
Haploborolls.

A typical pedon of Brycan bouldery, 1oam, 8 to 20 percent slope was
described near the north boundary of the Sunnyside Area, about 7.5
meters (25 feet) west of the drainage bottom. (See soils map for exact
location.) '
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Al1---0 to 28 centimeters (0 to 11 inches); grayish brown
(10YR 5/2) bouldery locam; very dark grayish brown (10YR 3/2)
moist; moderate, medium platy structure; soft, very friable,
slightly sticky, slightly plastic; many fine and medium roots,
many fine interstitial pores; about 10 percent boulders;
slightly effervescent, mildly alkaline (pH 7.65 in saturated
paste); clear wavy boundary. (10 to 35 centimeters thick)

A12---28 to 66 centimeters (11 to 26 inches) brown (10YR 5/3)-
bouldery sandy loam, dark brown (10YR 3/3) moist; moderate
fine granular structure; soft, very friable, slightly sticky,
slightly plastic; many fine and medium roots, many fine inter-
stitial pores; about 10 percent stones and boulders; slightly
effervescent, neutral (pH 7.37 in saturated paste); clear

wavy boundary. (30 to 50 centimeters thick)

C1----66 to 102 centimeters (26 to 40 inches) pale brown

(10YR 6/3) sandy clay loam, dark brown (10YR 3/3) moist;
moderate medium_subangular blocky structure; slightly hard,
fFiab]é,'slighfly éticky, slightly plastic; many fine roots;
many fine interstitial pores; few fine gravel; strongiy effer-
vescent, moderately alkaline (pH 7.87 in saturated paste);
clear wavy boundary. (30 to 40 centimeters thick)

€2----102 to 137 centimeters (40 to 54 inches) 1ight brownish
gray (10YR 6/2) light clay Toam (31 percent clay), dark gray-
ish brown (10YR 4/2) moist; weak medium subangular blocky
structure; slightly hard, friable, slightly sticky, slightly
plastic; many fine and medium roots; many fine interstitial
pores; 15 percent sandstone gravel; strongly effervescent with
many threadlike lime segregations, moderately alkaline (pH 8.11

in saturated paste); clear wavy boundary. (30 to 40 centimeters
thick)
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€3----137 to 173 centimeters (54 to 68 inches) pale brown
(10YR 6/3) loam, brown (10YR 4/3) moist; weak medium sub-
angular blocky structure; slightly hard, friable, sticky

and plastic; many fine and medium roots; many fine inter-
stitial pores; few gravel; strongly effervescent, moderately:
alkaline (pH 8.23 in saturated paste).

Another typical pedon of Brycan bouldery loam, 8 to 20 percent slopes,
was described in the Pinnacle Mine Site extension area about 202 meters
(675 feet) south and 60 meters (200 feet) east of the north % corner
marker section 18, T.13S., R.11E. (See soils map for exact location.)

Al1---0 to 18 centimeters (0 to 7 inches) grayish brown
(10YR 5/2) bouldery loam, very dark grayish brown (10YR
3/2) moist; moderate thin platy parting to moderate fine
granular structure; soft, very friable, slightly sticky,
slightly plastic; many fine and medium roots; many fine
and very fine interstitia] and tubular pores; 10 percent
boulders, 25 percent gravel; noneffervescent, neutral
(pH 7.0); clear wavy boundary. (10 to 25 centimeters
thick)

Al12---18 to 33 centimeters (7 to 13 inches) grayish brown
(10YR 5/2) gravelly loam, very dark brown (10YR 2/2)
moist; weak fine granular structure; slightly hard, very
friable, slightly sticky, slightly plastic; many fine

and medium roots; many very fine interstitial and tubular
pores; 15 percent gravel; noneffervescent, neutral (pH
7.0); clear wavy boundary. (10 to 20 centimeters thick)

C1----33 to 61 centimeters (13 to 24 inches) brown (10YR
5/3) gravelly loam, very dark grayish brown (10YR 3/2)
moist; weak medium subangular blocky structure; hard,
friable, slightly sticky, slightly plastic; many fine
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and medijum roots; many fine insterstitial and tubular pores;
15 percent gravel, 5 percent cobble; slightly effervescent,
lime coatings on undersides of gravel, mildly alkaline (pH
7.8); gradual wavy boundary. (23 to 35 centimeters thick)

C2----61 to 109 centimeters (24 to 43 inches) brown (10YR

5/3) gravelly loam, dark brown (10YR 4/3) moist; weak medium
subangular blocky structure; hard, friable, slightly sticky,
slightly plastic; many fine and medium roots; many fine inter-
stitial and tubular pores; 15 percent gravel; stongly effer-
vescent, lime coatings on all sides of gravel, moderately
alkaline (pH 8.2); gradual wavy boundary. (40 to 60 centi-
meters thick)

C3----109 to 153 centimeters (43 to 60 inches) 1ight brown
(7.5YR 6/4) gravelly loam, dark brown (7.5YR 4/4) moist;
massive; hard, friable, slightly sticky, slightly plasfic;
many fine and medium roots; many fine interstitial and tubu-
lar pores; 15 percent gravel,. 10 percent cobble; strongly
effervescént, moderately alkaline (pH 8.2).

Bd Brycan soils disturbed

This soil is the same in all characteristics as the Ba Brycan bouldery
loam, except it has been physically disturbed by earth moving equip-

- ment in roadbed preparation and other related mining activities. It
is devoid of vegetation and contains the major haul roads and facility

-locations. Many of the pedons are truncated while others have thick
depositions of surface materials.

Da Datino very stony loam, 15 to 35 percent slopes

This soil is very-deep and well drained. It occurs on alluvial fans
at the toeslope of very steep mountain sideslopes at elevations of
2,160 to 2,175 meters (7,100 to 7,150 feet). This soil formed in
coluvium and alluvium derived mainly from sandstone and shale.
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The average annual precipitation is 30 to 41 centimeters (12 to 16
inches). The mean annual air temperature is 6 to 7 degrees centi-
grade (43 to 45 degrees F.). The average frost-free season is 100
to 110 days.

Slopes are 15 to 35 percent and are mainly east facing. They are
short in length and are mainly concave.

Vegetation is that described for the Upland Stony Loam (P-J) in the
vegetation section of this report. Most visible is the dominance of
pinyon and juniper trees in rather open stands with sagebrush and
salina wildrye grass.

In a typical profile, the surface layer is grayish brown very stony
sandy loam about 28 centimeters (11 inches) thick. The underlying '
layer is pale brown very‘cobbly loam about 18 centimeters (7 inches)
thick. The next layer is pale brown very cobbly silt loam or sandy
loam about 107 centimeters (42 inches) thick.

Penneabi]ityiisimoderate. Available water:capacity'is 10 to 15 éenti:
meters (4 to 6 inches) to a depth of 1.5 meters (60 inches). Organic
matter content in the. surface layer is about 2.5 percent. Effective
rooting depth is about 1.5 meters (60 inches). Surface runoff is slow
and erosion hazard is slight under native vegetation, and moderate if
vegetation is removed. Erodibility is low. This soil is used for
grazing of livestock and wildlife habitat.

The taxonomic classification of this soil is loamy-skeletal, mixed,
Typic Haploborolls.

A typical pedon of :Datino very stony loam, 15 to 35 percent slopes was
described about 120 meters (400 feet) north of the south boundary of
the Sunnyside Mine Site area about 15 meters (50 feet) west of the
drainage bottom. (See soils map for exact location.)
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Al----0 to 28 centimeters (0 to 11 inches) grayish
brown (10YR 5/2) very stony sandy loam, very dark
grayish brown (10YR 3/2) moist; moderate thin platy
parting to moderate fine granular structure; soft,
very friable, nonsticky, nonplastic; many fine and
very fine roots; many fine interstitial pores; 20
percent stones, 15 percent cobble, 10 percent gravel;
noneffervescent, neutral (pH 7.0); clear wavy boundary.
(25 to 35 centimeters thick)

B2----28 to 46 centimers (11 to 18 inches) pale brown
(10YR 6/3) very cobbly loam, dark brown (10YR 3/3)
moist; moderate fine subangular blocky structure;
hard, very friable, slightly sticky, slightly plas-
tic; many fine and medium roots; mahy fine intersti-
tial pores; 20 percent cobble, 15 percent gravel, 5
percent stones; weakly effervescent, neutral (pH 7.2);
clear wavy boundary. (13 to 23 centimeters thick)

Clca--46 to 153 centimeters (18 to 60 fncheé) pale
brown (10YR 6/3) very cobbly silt loam, brown (10YR
4/3) moist; massive; hard, friable, slightly sticky,
slightly plastic; many fine and medium roots; many fine
interstitial pores; 25 percent cobble, 20 percent gravel,
15 percent stones; strongly effervescent, moderately al-
kaline (pH 8.2).

Another typifying pedon of Datino very stony sandy loam was described
approximately 225 meters (750 feet) due south of the north % corner
marker, section 18, T.13S., R.11E. in the Pinnacle Mine Site exten-
sion area. (See soils map for exact location.)
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A11---0 to 10 centimeters (0 to 4 inches) grayish brown
(10YR 5/2) very stony sandy loam, very dark brown (10YR
2/2 moist; moderate thin platy structure; very friable,
nonsticky, nonplastic; many fine and medium roots; many
very fine interstitial and tubular pores; 15 percent
gravel, 5 percent cobble, 5 percent stones; nonefferves-
cent, neutral (pH 7.2); clear wavy boundary. (7 to 15
centimeters thick) '

A12---10 to 33 centimeters (4 to 13 inches) grayish brown
(10YR 5/2) gravelly loam, very dark grayish brown (10YR

3/2) moist; moderate fine granular structure; soft, very
friable, slightly sticky, slightly plastic; many fine and
medium roots; many very fine interstitial and tubular pores;
25 percent gravel, 5 percent cobble; noneffervescent, neu-

tral (pH 7.2); clear wavy boundary. (16 to 30 centimeters
thick) ' :
B2----33 to 51 centimeters (14 to 20--inches) pale brown

(10YR 6/3) gravelly loam, brown (10YR 4/3) moist; moder-

ate fine subangula& blotky structure; slightly hard, fri-
able, slightly sticky, slightly plastic; many fine and
medium roots; many very fine interstitial and tubular pbres;}
15 percent gravel, 10 percent cobble, 5 percent stones;
weakly effervescent; mildly alkaline (pH 7.8); abrupt smooth
boundary. (10 to 20 centimeters thick)

Clca--51 to 66 centimeters (20 to 26 inches) pale brown
(10YR 6/3) very gravelly sandy loam, brown (10YR 4/3)
moist; massive; hard, friable, slightly sticky, slightly
plastic; many fine and medium roots; many fine interstitial
and tubular pores; 30 percent gravel, 5 percent cobble, 5
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5 percent stones; strongly effervescent, moderately alka-

line (pH 8.2); abrupt smooth boundary. (30 to 45 centi-
meters thick)

C2ca--66 to 92 centimeters (26 to 36 inches) very pale
brown (10YR 7/3) gravelly sandy loam, brown (10YR 4/3)
moist; weak fine subangular blocky structure; hard, fri-
able, slightly sticky, slightly plastic; many fine and
medium roots; many fine interstitial and tubular pores;
10 percent gravel, 5 percent cobble; strongly efferves-
cent, moderately alkaline (pH 8.2); abrupt smooth bound-
ary. (20 to 30 centimeters thiék)

C3ca--92 to 153 centimeters (36 to 60 inches) pale brown
(10YR 6/3) very Qrave]]y sandy loam, brown (10YR 4/3)
moist; massive; hard, friable, nonsticky, nonplastic;
many fine and medium roots; many fine interstitial and
tubular pores; 25 percent gravel, 10 percent cobble, 10
percent,stones;,strphgly effervescent; moderately alka-
Tine (pH 8.2). (50 or more centimeters thick)

RO Rock outcrop, 50 to 100 percent slopes

This land type occurs only in the Pinnacle Mine Site.extension area.

It occurs as a rock face on an extremely steep canyon side facing

west. It consists mainly of sandstone with a few thin layers of shale.
It is essentially devoid of vegetation; consequently has no associated
range site. Permeability is essentially zero. Runoff is very high

and erosion hazard is very slight (hard rock). This land type is used
for aesthetics and watershed.

It has no taxonomic classification; that is, it is classified as Not

Soil; consequently, it has no water or nutrient-holding capacity and
no effective rooting depth.
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ATTACHMENT C

ESTIMATED AVAILABLE TOPSOIL CALCULATIONS



ANDALEX RESOURCES, INC.

ABERDEEN MINE LEFT HAND FORK

ESTIMATED AVAILABLE TOPSOIL VOLUME CALCULATIONS

Cabba Family Soils

Area: 19,652 SF

Average depth of available topsoil: 0.25 ft

Volume of topsoil: 19,652 SF X 0.25ft = 4913 CF
4913 CF / 27 CF/CY =

Datino Soils

Area: 11,252 SF

Average depth of available topsoil: 0.33 ft

Volume of topsoil: 11,252 SF X 0.33ft = 3713 CF
3713 CF / 27 CF/CY =

Brycan Soils

Area: 9704 SF

Average depth of available topsoil: 1.3 ft

Volume of topsail: 9704 SF X 1.3ft = 12,615CF
12,615 CF / 27 CF/CY =

TOTAL ESTIMATED AVAILABLE TOPSOIL

182 CY

137 CY

467 CY

786 CY



ATTACHMENT D

VEGETATION MAP



ATTACHMENT E
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Engineering Inc.

Engineers/Scientists
September 22,1994 7324 So. Union Park Ave.

Suite 100 .

Midvale, Utah 84047
Telephone 801-561-1555

Mr. Daron Haddock : Fax 801-561-1861
Permit Supervisor . .
Utah Division of Oil, Gas, and Mining ?/*25

3 Triad Center, Suite 350 %
Salt Lake City, Utah 84180-1203 - -
N

1 }oa}/olcx’ -
RE:  Soil Survey Report for the Aéb/er,d,eﬁn;Mi Left Hand Fork Fan Pad, Andalex Resources,

Inc., Centennial Projgﬁ‘ 2T/007/019 D, Cope Phan

(e Ty

Dear Mr. Haddock:

Please find enclosed two copies of the above referenced.report. Mr. Mike Glasson of
Andalex has asked me to transmit this report directly to you for your consideration as part of
their application to construct the fan portal and pad in Left Fork of Deadman Canyon. If you
have any questions, please call me at 561-1555.

S

Chris D. Hansen

enclosures
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EarthFax

g EarthFax
| B Engineering Inc.
September 23, 1994 : Engineers/Scientists

@ 2 3 1994 » 7324 So. Union Park Ave.

Suite 100
Midvale, Utah 84047

o T R I Telephone 801-561-1555
Mr. Daron Haddock : cca b R e T e Fox 801-561-1861
Permit Supervisor

Utah Division of Oil, Gas, and Mining

3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

RE: Corrected Page 1 and Copies of Appendix F, Test pit Logs, Soil Survey Report for the

Aﬁﬁﬂéé;jﬂag{eft Hand Fork Fan Pad, Andalex Resources, Inc., Centennial Project,
ACT/007/019 - - .
} 1}

Dear Mr. Haddock:

As we discussed on the telephone this morning, | am sending to you copies of the test
pit logs for the above referenced soil survey report. |inadvertently excluded them from the
original report that | delivered to your attention at UDOGM. | have enclosed a revised first
page and copies of the logs. The paper has already been prepared for insertion into the
report. | apologize for any inconvenience this may have caused you. -If you have any
questions, please call me at 561-1555.

Chris D. Hansen

enclosures
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EarthFax
September 22, 1994
EarthFax
Engineering Inc. .
Mr. Michael W. Glasson Engineers/Scientists
. . . 7324 So. Union Park Ave.
Senior Geologist/ Western Operations ' Suite 100
Andalex Resources, Inc. Midvale, Utah 84047
Tower Division Telephone 801-561-1555
P.O. Box 902 Fax 801-561-1861

Price, Utah 84501

RE: Soils Survey Report for the Aberdeen Mine Left Hand Fork Fan Pad

Dear Mr. Glasson:

EarthFax Engineering, Inc. (EarthFax) is pleased to provide to Andalex Resources, Inc.
(Andalex) this letter report detailing the results of the soil survey that was performed at the
proposed Aberdeen Mine Left Hand Fork fan pad. This report has been divided into five
sections: an introduction containing a brief description of the work performed, a description
of the soil survey, descriptions of the soils encountered, calculations of the volume of
available topsoil for reclamation based upon the results of the survey, and a description of the
vegetation in the survey area. Additionally, the following attachments are included with this
report:

. Attachment A - Soils Map,

. Attachment B - Typical Datino and Brycan Pedon Soils Description From
Appendix M, Andalex Centennial MRP,

. Attachment C - Estimated Available Topsoil Calculations,
° Attachment D - Vegetation Map,

. Attachment E - References Cited, and

. Attachment F - Test Pit Logs.

INTRODUCTION

EarthFax was retained by Andalex to conduct a soil survey of the proposed Aberdeen
Mine Left Hand Fork fan pad area in September, 1994. Andalex provided EarthFax with a
map illustrating the area of proposed disturbance associated with the construction of the fan
pad and topsoil storage area. The proposed pad area is located in the Left Fork of Deadman
Canyon in the NE 1/4 of the NE 1/4 of Sec. 13, T.13S. R.10E., SLBM. The area of the
proposed disturbance is approximately 0.93 acre.
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SOIL DESCRIPTION

Arsa:

ANBALEX — DEADWVARD  CADYOND

Date:

q-uU- A%

Test Pit:

-

Classification:

Location:

LEET  FOoREL

A FPORTUHOLE. AREA .

Nat, Veg. (or crop):

SALINA WIWLDRYE /LOUQGEA*{ SAGE

Climate: <E|— ARID.

Parent Material: REDROCK. B

Physiography: STEEX SLoPE | WARROL) CAMYDN |, SoUTH TRCIinG SLOFR.

Relief: NG Drainage: Sait or Alkali:

Elevation: To90 FT Gr. Water: Stoniness:

Slope: 100. 90 Moistura:

Aspect: Reot Distrib.: % Clay {control sect. ave.):
.Ermion: % Coarse Fragments: % Coarser than V.F.S.:
Pearmeability:

Additional Notes:
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SOIL DESCRIPTION

Area: ARIDALE X TEADMANY CANY Of\\ Date: Q- l ~ Cl Lf—- Tast Pit: 'T—P"l-
Classification: .
Location: LEET FoRK., FAN PoRTHOLE AREA

Nat. Veg. lorcrop):  SALINAT  LWJILDRYE / Low) GBRAY SAC=

Climate: S‘:-,N ( - A\'ﬁ‘b

Parent Material:

REDROCHK.

Physiography:  <0UTH FACING- STEELS SLOPE | LOARBOW  c AR/ DN

Reiiat: =LiNGUE Drainage: Sait or Alkaii:

Elevation: “7\00. =T Gr. Water: Stoniness:

Slape: \OO -0 “‘70 Moisture:

Aspect: Root Distrib.: % Clay {control sect. ave.):
.Emlion: % Coarse Fragments: % Coarser than V.F.S.:
Permeability:

Additional Notes:
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SOIL

DESCRIPTION

Area:

ANDALE XY DEADHAN] cm\:yo,q

4 -1(~ A4

Date:

—P-3

Test Pit:

Classification:

Location:

LEET TR

FArd TORTHOLE. AREA

Nat. Veg. lor cropi:

SAUNA  WIIDRYE / Low) &RAY SAGE .

Climate: <<F\A |— ARD .

Parent Material: BEDROCK. )

Physiography: SouUuTH TACNG- STEEPD SLOPE. | NARROW) CARIYON -

Relief: SIINGLE Drainsge: Sait or Alkali:

Elevation: TO8S. FT Gr. Water: Stoniness:

Stope: OO 970 Moisture:

Aspect: Raot Distrib.: % Clay (control sect, ave.):
Erosian: % Coarse Fragments: % Coarser than V.F.S.:
Permoability:

Additional Notes:
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SOIL DESCRIPTION

ama ANDALEX DEADMANY AV oM Date: A~ L\~ I Testp: 1 L
Classification:

Location: LEFT FoRK , FANY  PoRTHolE AREA

Nat. Veg. (or crop): GAMBEL. OAK. Climate: SEM| — ARID.
Parent Material: RECROC K. )

Physiography: SoUTH  FACING STEEFX SLOPE / NARRDLW)  CANYON |

Retief: SINGLE Drainage: Salt or Alkali:

Elevation: 705s5sS. FT. Gr. Water: Stoniness:

Slops: Moisture:

Aspect: Root Distrib.: % Clay {control sect. ave.):
Erosion: % Coarse Fragments: % Coarser than V.F.S.:
Permeability:

Additional Notes:
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SOIL DESCRIPTION

Ares:

ADALEX  DEADMANY  cANYEN)

Date:

A-1\- A

Test Pit:

TP

>

Classification:

Location:

LEFY T roex |

AL ToeTHoOLE.  AREA

Nat. Veg. (or crop

B CAMUREL. OAK.

Climats: 3@\‘ ATQLD

Parent Material:

REDROCK.

SOUTH FACQING- STEED SLOFE | NARFowW)  CANYDON .

Physiography:

Reliat: SINGLE Drainage: Sait or Alkali:

Elevation: TokO. FT Gr. Water: Stoniness:

Slope: Moisture:

Aspect: Root Distrib.: % Clay (controt sect. ave.):
.Erocion: % Coarse Fragments: % Coarser than V.F.S.:
Pesrmoability:

Additionai Notes:
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SOIL DESCRIPTION

Ares: ANDALEK WM CAM}/O'\) Date: q*‘\' q“‘ Tast Pit: TP_ 6

Classification:

lemio:  LEFT TORK.  FAsD TORTHOLE AREA

Nat. Veg. lorcropl: (CAMRE L. OAKL / ToDEROSA PINE. Climate: SEMI- ARLD.

Parent Material: BECSROOL a ' 3

Physiography: SouTH FAARNG STEEP LOPE | LaRBaW) CTANY on .

Raiief: SaGLE Drainage: Sait or Alkali:

Elevation: 7075. FT Gr. Water: Stoniness:

Slope: Maisture:

Aspect: Raot Distrib. % Clay (control sect. ave.l:

Erosion: % Coarse Fragments: % Coarser than V.F.S.:
 Permeability:

Additional Notes:
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SQOIL DESCRIPTION

Area:

ANDALE X DEADMAN  CANYOR)

Date:

-~ Q4

Test Pit:

TP-7

Classification:

Location:

LEET TORK

FArY PORTHOWE. AREA

Nat. Veg. {or cropl:

CAMBEL. OAK

Climate: SEM (- ARD

Parent Material: REDROCKL

Physiography:

Relief: S NGLE Drainage: Sait or Alkali:

Elevation: To60T. FT. Gr. Water: Stoniness:

Slope: Maisturs:

Aspect: Root Distrib.: % Clay (control sect. ave.):
.Erolion: % Coarse Fragments: % Coarser than V.F.S.:
Permeability:

Additional Notes:
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EarthFax

September 22, 1994

EarthFax
Engineering Inc.
Engineers/Scientists
Mr. Michael W. Glasson 732480'8332)?;@1{”&
Senior Geologist/ Western Operations Midvade, Utah 84047
Andalex Resources, Inc. Telephone 801-561-1555
Tower Division Fax 801-561-1861

P.O. Box 902
Price, Utah 84501

RE: Soils Survey Report for the Aberdeen Mine Left Hand Fork Fan Pad

Dear Mr. Glasson:

EarthFax Engineering, Inc. (EarthFax) is pleased to provide to Andalex Resources, Inc.
(Andalex) this letter report detailing the results of the soil survey that was performed at the
proposed Aberdeen Mine Left Hand Fork fan pad. This report has been divided into five
sections: an introduction containing a brief description of the work performed, a description
of the soil survey, descriptions of the soils encountered, calculations of the volume of
available topsoil for reclamation based upon the results of the survey, and a description of the
vegetation in the survey area. Additionally, the following attachments are included with this
report:

. Attachment A - Soils Map,

. Attachment B - Typical Datino and Brycan Pedon Soils Description From
Appendix M, Andalex Centennial MRP,

] Attachment C - Estimated Available Topsoil Calculations,
. Attachment D - Vegetation Map, and
. Attachment E - References Cited.

INTRODUCTION

EarthFax was retained by Andalex to conduct a soil survey of the proposed Aberdeen
Mine Left Hand Fork fan pad area in September, 1994. Andalex provided EarthFax with a
map illustrating the area of proposed disturbance associated with the construction of the fan
pad and topsoil storage area. The proposed pad area is located in the Left Fork of Deadman
Canyon in the NE 1/4 of the NE 1/4 of Sec. 13, T.13S. R.10E., SLBM. The area of the
proposed disturbance is approximately 0.93 acre.
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An order 1 soil survey of the site was conducted during the week of September 11,
1994. Three soils with their were encountered during the soil survey: Cabba family extremely
stony loam on 30 to 60 percent slopes, Datino very stony loam on 40 to 70 percent slopes,
and Brycan loam on 10 to 25 percent slopes. The typical Cabba family extremely stony loam
represents an upland very steep stony loam (P-J) range site. The typical Datino loam
represents an upland stony loam (P-J) range site. The typical Brycan loam represents a stony
loam (oak) range site. An ocular survey of the vegetation was made and the results are
presented in the vegetation section of this report.

SOIL SURVEY

The soil survey was conducted by first identifying the limits of the proposed disturbed
area. The boundaries of the area had been surveyed Andalex and the area corners flagged
prior to the start of the soil survey. The flagging was located by EarthFax personnel and
seven potential test pit locations within the proposed disturbed area were located. Due to the
difficulty associated with accessing the area with heavy equipment, all test pits were dug by
hand. Each of the test pits was excavated to bedrock or terminated at a depth where
removing large cobbles or boulders was no longer possible. Each horizon exposed in the test
pits was identified and sampled. The soil samples were immediately placed in plastic bags
and the bags sealed to maintain the natural moisture content of the soil. The location and
extent of each soil was identified in the field and a soils map has been created. Each soil has
been identified on the map using a two letter symbol. The extent of the soils within the
disturbed area have been mapped using soil boundary lines. A copy of the soils map has been
included with this report as Attachment A.

SOILS DESCRIPTION

Two of the three soils encountered during the soil survey, the Datino and Brycan soils,
where also identified and studied during the initial soil survey conducted prior to the
construction of the Andalex facility located in the Right Fork of Deadman Canyon. The initial
soil survey is included in the Andalex Centennial Project Mining and Reclamation Plan (MRP)
as Appendix M, Soil Survey and Vegetation Inventory of the Proposed Sunnyside Mine Site
and Extension of the Pinnacle Mine Site. Information contained within Appendix M was used
to supplement this soils report. Copies of the descriptions of typical Datino and Brycan soils
from Appendix M have been included with this report as Attachment B.

Information supplementing the description of the Cabba family extremely stony loam
was obtained from the Soil Conservation Service publication: Soil Survey of Carbon Area,
Utah, June 1988.
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Cabba Family Extremely Stony Loam, 30 to 60 Percent Slope

The Cabba family extremely stony loam, 30 to 60 percent slopes, in the pad area is
shallow to moderately deep and well drained. It occurs on steep mountain slopes at
elevations between 7075 and 7130. The soil is derived mainly from sandstone and shale.
The average annual rainfall is between 12 and 16 inches. The mean annual temperature is
43 to 45 degrees F and the average freeze-free season is 100 to 110 days. The slopes are
concave, south and west facing, and relatively short. Vegetation is Upland Very Steep Stony
Loam (P-J) range. Surface runoff is slow and erosion is slight under native vegetation.
Erodibility is low. These soils are identified as loamy, mixed (calcareous), frigid, shallow Typic
Ustorthents.

The Cabba family extremely stony loam, 30 to 60 percent slope identified in the mine
area is very similar to the Cabba family, 40 to 70 percent slopes identified and discussed in
the Soil Survey of Carbon Area, Utah. Following is brief description of the Cabba family, 40
to 70 percent slopes as presented in the Soil Survey of Carbon Area, Utah.

Cabba family, 40 to 70 percent slopes (Soil Survey of Carbon Area, Utah)

This shallow, well drained soil is on mountain slopes. Itis in the vicinity of Wattis and
in the Deadman Canyon area. It formed in colluvium derived dominantly from sandstone and
shale. Slope is mainly 40 to 70 percent, but itis 30 to 50 percent in about 25 percent of the
unit. Slopes are 100 to 200 feet long, are concave or convex, and dominantly have south
aspect. The present vegetation in most areas is mainly pinon, juniper, Indian ricegrass, Salina
wildrye, and birchleaf mountainmahogany. Elevation is 7,200 to 8600 feet. the average
annual precipitation is 14 to 16 inches, the average annual air temperature is 42 to 45
degrees F, and the average freeze-free period is 80 to 120 days. Typically, the surface layer
is light yellowish brown extremely stony fine sandy loam about two inches thick. The
underlying material to a depth of 15 inches is light yellowish brown gravelly loam over
sandstone. Depth to sandstone is 10 to 20 inches.

Included in this unit are about 10 percent soils that are similar to this Cabba family soil
but have bedrock at a depth of 20 to 40 inches and about 5 percent Rock outcrop.

Permeability of this Cabba Family soil is moderate. Available water capacity is about
1.5 to 3.0 inches. Water supplying capacity is 3.5 to 6.0 inches. Effective rooting depth is
20 to 40 inches. The organic matter content of the surface layer is 1 to 3 percent.

This unit is used as wildlife habitat, rangeland, and woodland and for mining purposes.

The potential vegetation of the Cabba family sail includes an overstory of pinon and
Utah juniper with a canopy of 30 percent. The understory vegetation is 45 percent grasses,
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10 percent forbes, and 45 percent shrubs. Among the important plants are birchleaf
mountainmahogany, black sagebrush, Salina wildrye, and needleandthread.

The site index for pinon and Utah juniper is 50. Average vield is 6 cords of wood per
acre. The potential is poor for the production of posts or Christmas trees. This unit is
severely limited for the harvesting of wood products because of the steepness of slope and
the hazard of erosion. If wood products are harvested, the slash should be left scattered on
the surface to protect the soil from erosion.

This unit is not grazeable by livestock because of the steepness of slope.

This map unit is in capability subclass Vlile, non-irrigated, and in the Upland Very Steep
Stony Loam (Pinon-Utah Juniper) woodland site.

These soils are identified as loamy, mixed (calcareous), frigid, shallow Typic
Ustorthents.

Cabba family extremely stony loam, 30 to 60 percent slope (fan pad)

A typical pedon of Cabba family 30 to 60 percent slope was described in test pit TP-2.
TP-2 is located approximately 190 feet south and 30 feet west of the northeast corner of Sec.
13, T.13S. R.10E., SLBM.

A, - 0 to 12 inches; brown (10YR5/3) extremely stony loam, subangular blocky
structure, soft, very friable, slightly sticky and slightly plastic, common fine to very
fine roots, few very fine pores, approximately 25 percent stones, 10 percent cobbles,
5 percent pebbles, and 5 percent boulders, strongly effervescent, abrupt smooth
boundary.

C, - 12 to 20 inches; yellowish brown (10YR5/6) very cobbly silty loam, subangular
blocky structure, soft, very friable, slightly sticky and slightly plastic, few very fine
roots, many very fine pores, approximately 15 percent pebbles, 10 percent cobbles,
strongly effervescent, abrupt smooth boundary.

Sandstone bedrock at 20 inches below ground surface.

Two additional test pits were excavated in the Cabba family extremely stony loam and
their locations are illustrated on the attached soils maps. The thickness of the A, horizons in
TP-1 and TP-3 varied but was very similar to the soil described in TP-2. A C, horizon was
identified and described in TP-3.
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Datino Loam, 40 to 70 Percent Slopes

This soil is moderately deep, well drained, and moderately permeable. The soil occurs
at the base of steep mountain slopes at elevations between 7040 and 7075. This soil is
down slope of the Brycan soils in some portions of the pad area. The soil forms from
colluvium and alluvium derived mainly from sandstone and shale. The average annual rainfall
is between 12 and 16 inches. The mean annual temperature is 43 to 45 degrees F and the
average freeze-free season is 100 to 110 days. The slopes are concave, south and west
facing, and relatively short. Vegetation is upland stony loam (P-J) range. The taxonomic
classification of this soil is loamy-skeletal, mixed, Typic Haploborolis.

The Datino loam, 40 to 70 percent slope, identified in the fan pad area is similar to the
Datino very stony loam, 15 to 35 percent slopes identified in Appendix M of the Andalex
Centennial MRP. The following is a typical profile of the Datino very stony loam, 15 to 35
percent slopes as described in Appendix M. A copy of the description of two typical pedons
of Datino very stony loam, 15 to 35 percent slopes, from Appendix M is included with this
report as Attachment B.

Datino very stony loam, 15 to 35 percent slopes (Appendix M, Andalex Centennial
MRP)

This soil is very deep and well drained. It occurs on alluvial fans at the toeslope of
very steep mountain sideslopes at elevations of 7,100 to 7150 feet. This soil formed in
colluvium and alluvium derived mainly from sandstone and shale.

The average annual precipitation is 12 to 16 inches. The mean annual air temperature
is 43 to 45 degrees F. The average frost-free season is 100 to 110 days.

Slopes are 15 to 35 percent and area mainly east facing. They are short in length and
are mainly concave.

Vegetation is that described for the Upland Stony Loam (P-J) in the vegetation section
of this report (Appendix M, Andalex Centennial MRP). Most visible is the dominance of pinon
and juniper trees in rather open stands with sagebrush and Salina wildrye grass.

In typical profile, the surface layer is grayish brown very stony sandy loam about 11
inches thick. The underlying layer is pale brown very cobbly silt loam about 7 inches thick.
The next layer is pale brown very cobbly silt loam or sandy loam about 42 inches thick.

Permeability is moderate. Available water capacity is 4 to 6 inches. Organic matter
content in the surface layer is about 2.5 percent. Effective rooting depth is about 60 inches.
Surface runoff is slow and erosion hazard is slight under native vegetation, and moderate if
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vegetation is removed. Erodibility is low. This soil is used for grazing of livestock and wildlife
habitat.

The taxonomic classification of this soil is loamy-skeletal, mixed, Typic Haploborolls.

Datino loam, 40 to 70 percent slopes {fan pad)

A typical pedon of Datino loam, 40 to 70 percent slopes, in the pad area was described
in test pit TP-5. The test pit is located approximately 350 south and 10 feet west of the
northeast corner of Sec. 13, T.13S. R.10E., SLBM.

A, - 0 to 4 inches; very dark grayish brown (10YR3/2) loam, granular structure, soft,
friable, slightly sticky and slightly plastic, common fine roots, common fine interstitial
pores, 10 percent pebbles, moderately effervescent, clear wavy boundary.

A, - 4 to 21 inches; brown (10YR5/3) very stony loam, subangular blocky structure,
soft, very friable, slightly sticky and slightly plastic, many medium to coarse roots,
very fine pores, approximately 5 percent pebbles, 20 percent cobbles, and 30 stones,
strongly effervescent, clear wavy boundary.

B, - 21 to 30 inches; pale brown (10YR6/3) very stony loam, subangular blocky
structure, soft, very friable, nonsticky and nonplastic, common fine roots, many fine
pores, approximately 10 percent pebbles, 25 percent cobbles, and 30 stones, and
moderately effervescent.

An additional test pit, TP-4 was also excavated in the Datino loam. The soils
encountered in this excavations were only slightly different from those in test pit TP-5.

Brycan Loam, 10 to 25 Percent Slopes

This soil is moderately deep and well drained. In the pad area, it occurs near the
bottom of steep mountain slopes in two areas where the slope begins to flatten out. The
elevation of these soils in the pad area is approximately between 7050 and 7075. The soil
forms from alluvium derived mainly from sandstone and shale. The average annual rainfall
is between 12 and 16 inches. The mean annual temperature is 43 to 45 degrees F and the
average freeze-free season is 100 to 110 days. The slopes are 10 to 25 percent, concave,
south and west facing, and relatively short. Vegetation is Mountain Stony Loam (oak) range.
The taxonomic classification of this soil is fine-loamy, mixed, Cumulic Haploborolls.

Generally, with the exception of the lack of boulders in A, horizon, the Brycan loam,
10 to 25 percent slope, identified in the fan pad area, is similar to the Brycan bouldery loam,
8 to 20 percent slopes identified in Appendix M of the Andalex Centennial MRP. The
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following is a typical profile of the Brycan bouldery loam, 8 to 20 percent slopes as described
in Appendix M. A copy of the Brycan pedon profiles from Appendix M are included with this
report in Attachment B.

Brycan bouldery loam, 8 to 20 percent slopes (Soil Survey and Vegetation Inventory
of the Proposed Sunnyside Mine_Site and Extension of the Pinnacle Mine_Site)

This soil is very deep and well drained. It occurs in the bottoms of canyons and on
alluvial fans at the foot of very steep mountains slopes at elevations of 7,050 to 7100 feet.
This soil formed in alluvium derived mainly from sandstone and shale.

The average annual precipitation is 12 to 16 inches. The mean annual air temperature
is 43 to 45 degrees F. The average frost-free season is 100 to 110 days.

Slopes are 8 to 20 percent. They are concave, east and west facing and are short in
length.

Vegetation is that described as the Mountain Stony Loam (oak) range site in the
following section (Appendix M, Andalex Centennial MRP). Most visible is the fairly dense
gambel oak and big tooth maple.

Included in mapping are small areas of Datino soils along the upper margins of small
areas of soil identical in all characteristics except it contains more rock fragments throughout
the soil profile than is allowed for the Brycan series.

In typical profile, the surface layer is grayish brown bouldery loam about 11 inches
thick. The underlying layer is brown bouldery sandy loam about 15 inches thick. The next
layer is pale brown sandy clay loam about 14 inches thick. The next layer is light brownish
gray light clay loam (31 percent clay) about 14 inches thick. The next layer is pale brown
loam about 14 inches thick. This soil has thick layers of buried surface layers.

Permeability is moderate. Available water capacity is about 11 inches to depth of 60
inches. Organic matter content in the surface and in some buried layers, is about 3 percent.
Effective rooting depth is about 60 inches. Surface runoff is slow and erosion hazard is slight
under native vegetation, and moderate if vegetation is removed. Erodibility is moderate. This
soil is used for grazing of livestock and wildlife habitat.

The taxonomic classification of this soil is fine-loamy, mixed, Cumulic Haploborolis.
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Brycan loam, 10 to 25 percent slopes (fan pad)

A typical pedon of Brycan loam, 10 to 25 percent slopes, was described in test pit TP-
7. The test pit is located approximately 340 south and 70 feet west of the northeast corner
of Sec. 13, T.13S. R.10E., SLBM.

0, - 0 to 2 inches; organic matter comprised of decaying leaves, clear wavy boundary.

A, - 2 to 5 inches; very dark grayish brown (10YR3/3) loam, subangular blocky
structure, soft, very friable, slightly sticky and slightly plastic, common very fine roots,
common medium pores, approximately 5 percent pebbles, noneffervescent, clear
smooth boundary.

A,, - 5 to 9 inches; brown to dark brown (10YR4/3) sandy loam, subangular blocky
structure, slightly hard, friable, slightly sticky and slightly plastic, common fine to
medium roots, few fine pores, approximately 5 percent pebbles, slight effervescent,
clear smooth boundary.

C, - 9 to 14 inches; very dark brown (10YR2/2) loam, subangular blocky structure,
soft, very friable, slightly sticky and slightly plastic, common fine to coarse roots, few
fine pores, approximately 10 percent pebbles, noneffervescent, clear smooth
boundary.

C, - 14 to 16 inches; light yellowish brown (10YR6/4) sandy loam, granular structure,
soft, very friable, nonsticky and nonplastic, common fine to medium roots, common
fine pores, strong effervescent, clear smooth boundary.

C; - 16 to 32 inches; dark brown (10YR3/3) loam, subangular blocky structure, soft,
very friable, slightly sticky and slightly plastic, common fine to coarse roots, few fine
pores, approximately 5 percent pebbles, 10 percent cobbles, and 30 percent stones,
noneffervescent.

An additional test pit, TP-6, was also excavated in the Brycan loam. The soils
encountered in this excavations were slightly different from those in test pit TP-7. Soils from
both test pits exhibited evidence of buried surface layers.
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AVAILABLE TOPSOIL VOLUME

Because of the similarities between the soils identified during this survey and the soil
survey described and results reported in the Andalex Centennial MRP Appendix M, no
additional tests of the soils from the pad area have been conducted. The potential
productivity of the soils in the pad area is assumed to be similar to those of the existing mine
site.

The volume of topsoil to be removed and stored for reclamation purposes at the
proposed pad site has been calculated based on the following: total area to be disturbed, a
minimum of six-inches of topsoil will be required as final cover during reclamation, the
estimated depth of available topsoil located within the proposed disturbed area. Based on the
assumption that 3 inches (0.25 ft) of soil will be removed from the Cabba family soils area
(0.45 acres), 4 inches (0.33 ft) of soil will be removed from the Datino family soils area (0.26
acres), and 16 inches (1.3 ft) of soil will be removed from the Brycan soils area (0.22 acres),
approximately 786 cubic yards of topsoil will be available for reclamation of the pad area.
Additional soil may be available if the Cabba family and Datino soils are removed to a greater
depth and the coarse material (cobbles and boulders) are removed and stored for reclamation.
A copy of the calculations has been included with this report as Attachment C.

VEGETATION

An ocular survey of the pad area was conducted concurrently with the soil survey.
Two range types were identified: the Upland Stony Loam (P-J) of the Cabba family soils and
the Datino soils and Mountain Stony Loam (oak) of the Brycan soils. Vegetation present in
the Cabba family soils (pad area) includes Salina wildrye, low gray sage, big sage, Utah juniper
and pinon pine, plants that are generally included in an Upland Stony Loam plant community.
In the relatively limited area of the proposed pad, the Salina wildrye appears to be the most
common vegetation type while the sages, Utah juniper and pinon pine are very sparse. Some
gambel oak is present in the southern-most portion of the pad area. Vegetative cover present
on the Mountain Stony Loam (Brycan soils) consists almost exclusively of gambel oak with
minor occurrences of juniper.

Although the Datino soils are classified as Upland Stony Loam (P-J), the vegetative
cover of these soils is almost exclusively gambel oak. This is probably due to the limited
extent of these Datino soils and the healthy gambel oak community supported by the
productive and surrounding Brycan soils.

A map illustrating the extent of the Upland Stony Loam (mapped as pinon-juniper
woodland) and the Mountain Stony Loam (mapped as oak) plant communities has been
included as Attachment D.
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Because the proposed pad area is less than one square acre and the soils types and
plant communities present are very similar to those surveyed and discussed in the Andalex
Centennial MRP Appendix M, an in-depth vegetation survey was not prepared for this site.
Andalex proposes that the reclamation seeding and planting plan proposed in the existing MRP
is adequate for this area.

If you have any questions regarding this soil survey report or need additional assistance
in your future construction, please call Mr. Jim Coburn or myself at (801) 561-1555.

Sincerely,
(el
Chris D. Hansen

cc: Mr. Daron Haddock
Permit Supervisor, UDOGM
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ATTACHMENT B

TYPICAL DATINO AND BRYCAN PEDON SOILS DESCRIPTION
FROM APPENDIX M, ANDALEX CENTENNIAL MRP



Slopes are 8 to 20 percent. They are concave, east and west facing
and are short in length.

Vegetation is that described as the Mountain Stony Loam (oak) range
site in the following section. Most visible is the fairly dense
gamble oak and bigtooth maple.

Included in mapping are small areas of Datino soils along the uppér
margins and small areas of a soil identical in all characteristics

except it contains more rock fragments throughout the soil profile

than is allowed for the Brycan series.

~ In a typical profile, the surface layer is grayish brown bouldery
loam about 28 centimeters (11 inches) thick. The underlying layer

is brown bouldery sandy loam about 38 centimeters (15 inches) thick.
The next layer is pale brown sandy clay loam about 35 centimeters

(14 inches) thick. The next layer is light brownish gray 1ight clay
Toam (31 percent c]ay) about 35 centimeters (14 inches) thick. The
next 1ayer is_bale brown loam about 35 centimeters (14 inches) thick.
This soil has thick 1aye¥s of bur%ed surféce fayers.

Permeability is moderate. Available water capacity is about 28 cen-
timeters (11 inches) to a depth of 1.5 meters (60 inches). Organic
matter content of the surface, and in some buried layers, is about 3
percent; Effective rooting depth is about 1.5 meters (60 inches).
Surface runoff is slow and erosion hazard is slight under native vege-
tation, and moderate if.vegetation is removed. Erodibility is moder-
ate. This soil is used for grazing of livestock and wildlife habitat.

The taxonomic classification of this soil is fine-loamy, mixed, Cumulic
Haploborolls. .

A typical pedon of Brycan bouldery, Toam, 8 to 20 percent slope was
described near the north boundary of the Sunnyside Area, about 7.5
meters (25 feet) west of the drainage bottom. (See soils map for exact
location.)
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Al11---0 to 28 centimeters (0 to 11 inches); grayish brown
(10YR 5/2) bouldery loam; very dark grayish brown (10YR 3/2)
moist; moderate, medium platy structure; soft, very friable,
slightly sticky, slightly plastic; many fine and medium roots,
many fine interstitial pores; about 10 percent boulders;
slightly effervescent, mildly alkaline (pH 7.65 1in saturated
paste); clear wavy boundary. (10 to 35 centimeters thick)

Al12---28 to 66 centimeters (11 to 26 inches) brown (10YR 5/3)
bouldery sandy loam, dark brown (10YR 3/3) moist; moderate
fine granular structure; soft, very friable, slightly sticky,
slightly plastic; many fine and medium roots, many fine inter-
stitial pores; about 10 percent stones and boulders; slightly
effervescent, neutral (pH 7.37 in saturated paste); clear

wavy boundary. (30 to 50 centimeters thick)

Cl----66 to 102 centimeters (26 to 40 inches) pale brown

(10YR 6/3) sandy clay loam, dark brown (10YR 3/3) moist;
moderate medium subangular blocky structure; slightly hard,
fr1ab1e, s]1ght1y st1cky, slightly plastic; many fine roots;
many fine interstitial pores; few fine gravel; strongly effer-
vescent, moderately alkaline (pH 7.87 in saturated paste);
clear wavy boundary. (30 to 40 centimeters thick)

C2----102 to 137 centimeters (40 to 54 inches) light brownish
gray (10YR 6/2) Tight clay Toam (31 percent clay), dark gray-
ish brown (10YR 4/2) moist; weak medium subangular blocky
structure; slightly hard, friable, slightly sticky, slightly
plastic; many fine and medium roots; many fine interstitial
pores; 15 percent sandstone gravel; strongly effervescent with
many threadlike lime segregations, moderately alkaline (pH 8.11

in saturated paste); clear wavy boundary. (30 to 40 centimeters
thick)
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C3----137 to 173 centimeters (54 to 68 inches) pale brown
(10YR 6/3) loam, brown (10YR 4/3) moist; weak medium sub-
angular blocky structure; slightly hard, friable, sticky

and plastic; many fine and medium roots; many fine inter-
stitial pores; few gravel; strongly effervescent, moderately-
alkaline (pH 8.23 in saturated paste).

Another typical pedon of Brycan bouldery loam, 8 to 20 percent slopes,
was described in the Pinnacle Mine Site extension area about 202 meters
(675 feet) south and 60 meters (200 feet) east of the north % corner
marker section 18, T.13S., R.11E. (See soils map for exact location.)

All---0 to 18 centimeters (O to 7 inches) grayish brown

(10YR .5/2) bouldery loam, very dark grayish brown (10YR

3/2) moist; moderate thin platy parting to moderate fine
granular structure; soft, very friable, slightly sticky,
slightly plastic; many fine and medium roots; many fine

and very fine interstitial and tubular pores; 10 percent
boulders, 25 percent gravel; noneffervescent, neutral

(pH 7.0); clear wavy boundary. (10 to 25 centimeters
thick)

Al2---18 to 33 centimeters (7 to 13 inches) grayish brown
(10YR 5/2) gravelly loam, very dark brown (10YR 2/2)
moist; weak fine granular structure; slightly hard, very
friable, slightly sticky, slightly plastic; many fine

and medium roots; many very fine interstitial and tubular
pores; 15 percent gravel; noneffervescent, neutral (pH
7.0); clear wavy boundary. (10 to 20 centimeters thick)

C1----33 to 61 centimeters (13 to 24 inches) brown (10YR
5/3) gravelly loam, very dark grayish brown {10YR 3/2)
moist; weak medium subangular blocky structure; hard,
friable, slightly sticky, slightly plastic; many fine
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and medium roots; many fine insterstitial and tubular pores;
15 percent gravel, 5 percent cobble; slightly effervescent,
lime coatings on undersides of gravel, mildly alkaline (pH
7.8); gradual wavy boundary. (23 to 35 centimeters thick)

C2----61 to 109 centimeters (24 to 43 inches) brown (10YR

5/3) gravelly loam, dark brown (10YR 4/3) moist; weak medium
subangular blocky structure; hard, friable, slightly sticky,
slightly plastic; many fine and medium roots; many fine inter-
stitial and tubular pores; 15 percent gravel; stongly effer-
vescent, Time coatings on all sides of gravel, moderately |

alkaline (pH 8.2); gradual wavy boundary. (40 to 60 centi-
meters thick) ’

C3----109 to 153 centimeters (43 to 60 inches) 1ight brown
(7.5YR 6/4) gravelly loam, dark brown (7.5YR 4/4) moist;
massive; hard, friable, slightly sticky, slightly p]asfic;
many fine and medium roots; many fine interstitial and tubu-
lar pores; 15 percent gravel,.1l0 percent cobble; strongly
effervescent, moderately alkaline (pH 8.2).

Bd Brycan soils disturbed

This soil is the same in all characteristics as the Ba Brycan bouldery
loam, except it has been physically disturbed by earth moving equip-
ment in roadbed preparation and other related mining activities. It
is devoid of vegetation and contains the major haul roads and facility
locations. Many of the pedons are truncated while others have thick
depositions of surface materials.

Da Datino very stony loam, 15 to 35 percent slopes

This soil is very-deep and well drained. It occurs on alluvial fans
at the toeslope of very steep mountain sideslopes at elevations of
2,160 to 2,175 meters (7,100 to 7,150 feet). This soil formed in
coluvium and alluvium derived mainly from sandstone and shale.
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The average annual precipitation is 30 to 41 centimeters (12 to 16
inches). The mean annual air temperature is 6 to 7 degrees centi-
grade (43 to 45 degrees F.). The average frost-free season is 100
to 110 days.

Slopes are 15 to 35 percent and are mainly east facing. They are
short in length and are mainly concave.

Vegetation is that described for the Upland Stony Loam (P-J) in the
vegetation section of this report. Most visible is the dominance of
pinyon and juniper trees in rather open stands with sagebrush and
salina wildrye grass.

In a typical profile, the surface layer is grayish brown very stony
sandy loam about 28 centimeters (11 inches) thick. The underlying

layer is pale brown very cobbly loam about 18 centimeters {7 inches)
thick. The next layer is pale brown very cobbly silt loam or’sandy
Toam about 107 centimeters (42 inches) thick.

Permeability is moderate. Available water capacity is 10 to 15 éenti:
meters (4 to 6 inches) to a depth of 1.5 meters (60 inches). Organic
matter content in the. surface layer is about 2.5 percent. Effective
rooting depth is about 1.5 meters (60>inches). Surface runoff is slow
and erosion hazard is slight under native vegetation, and moderate if
vegetation is removed. Erodibility is low. This soil is used for
grazing of livestock and wildlife habitat.

The taxonomic classification of this soil is loamy-skeletal, mixed,
Typic Haploborolls.

A typical pedon of Datino very stony loam, 15 to 35 percent slopes was
described about 120 meters (400 feet) north of the south boundary of
the Sunnyside Mine Site area about 15 meters (50 feet) west of the
drainage bottom. (See soils map for exact location.)
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Al----0 to 28 centimeters (0 to 11 inches) grayish
brown (10YR 5/2) very stony sandy loam, very dark
grayish brown {10YR 3/2) moist; moderate thin platy
parting to moderate fine granular structure; soft,
very friable, nonsticky, nonplastic; many fine and
very fine roots; many fine interstitial pores; 20
percent stones, 15 percent cobble, 10 percent gravel;
noneffervescent, neutral (pH 7.0); clear wavy boundary.
(25 to 35 centimeters thick)

B2----28 to 46 centimers (11 to 18 inches) pale brown
(10YR 6/3) very cobbly loam, dark brown (10YR 3/3)

moist; moderate fine subangular blocky structure;

hard, very friable, slightly sticky, slightly plas-

tic; many fine and medium roots; many fine intersti-

tial pores; 20 percent cobble, 15 percent gravel, 5 ‘
percent stones; weakly effervescent, neutral (pH 7.2);
clear wavy boundary. (13 to 23 centimeters thick)

Clca--46 to 153 centimeters (18 to 60 fnche%) pale

brown (10YR 6/3) very cobbly silt loam, brown (10YR

4/3) moist; massive; hard, friable, slightly sticky,'
slightly plastic; many fine and medium roots; many fine
interstitial pores; 25 percent cobble, 20 percent gravel,
15 percent stones; strongly effervescent, moderately al-
kaline (pH 8.2).

Another typifying pedon of Datino very stony sandy loam was described
approximately 225 meters (750 feet) due south of the north % corner
marker, section 18, T.13S., R.11E. in the Pinnacle Mine Site exten-
sion area. (See soils map for exact location.)
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A11---0 to 10 centimeters (0 to 4 inches) grayish brown
(10YR 5/2) very stony sandy loam, very dark brown (10YR
2/2 moist; moderate thin platy structure; very friable,
nonsticky, nonplastic; many fine and medium roots; many
very fine interstitial and tubular pores; 15 percent
gravel, 5 percent cobble, 5 percent stones; nonefferves-

cent, ‘neutral (pH 7.2); clear wavy boundary. (7 to 15
centimeters thick) '

A12---10 to 33 centimeters (4 to 13 inches) grayish brown
(10YR 5/2) gravelly loam, very dark grayish brown (10YR

3/2) moist; moderate fine granular structure; soft, very
friable, slightly sticky, slightly plastic; many fine and
medium roots; many very fine interstitial and tubular pores;
25 percent gravel, 5 percent cobble; noneffervescent, neu-

tral (pH 7.2); clear wavy boundary. (16 to 30 centimeters
thick)

B2----33 to 51 centimeters (14 to 20--inches) pale brown
(10YR 6/3) gravelly loam, brown (10YR 4/3) moist; moder-

ate fine subangular b]oéky structure; slightly hard, fri-
able, slightly sticky, slightly plastic; many fine and
medium roots; many very fine interstitial and tubular pores;
15 percent gravel, 10 percent cobble, 5 percent stones;
weakly effervescent§ mildly alkaline (pH 7.8); abrupt smooth
boundary. (10 to 20 centimeters thick)

Clca--51 to 66 centimeters (20 to 26 inches) pale brown
{10YR 6/3) very gravelly sandy loam, brown (10YR 4/3)
moist; massive; hard, friable, slightly sticky, slightly
plastic; many fine and medium roots; many fine interstitial
and tubular pores; 30 percent gravel, 5 percent cobble, 5
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5 percent stones; strongly effervescent, moderately alka-

line (pH 8.2); abrupt smooth boundary. (30 to 45 centi-
meters thick)

C2ca--66 to 92 centimeters (26 to 36 inches) very pale
brown (10YR 7/3) gravelly sandy loam, brown (10YR 4/3)
moist; weak fine subangular blocky structure; hard, fri-
able, slightly sticky, stightly plastic; many fine and
medium roots; many fine interstitial and tubular pores;
10 percent gravel, 5 percent cobble; strongly efferves-
cent, moderately alkaline (pH 8.2); abrupt smooth bound-
ary. (20 to 30 centimeters thiék)

C3ca--92 to 153 centimeters (36 to 60 inches) pale brown
(10YR 6/3) very gravelly sandy loam, brown (10YR 4/3)
moist; massive; hard, friable, nonsticky, nonplastic;
many fine and medium roots; many fine interstitial and
tubular pores; 25 percent gravel, 10 percent cobble, 10
percent_ stones; strongly effervescent; moderately alka-
line (pH 8.2). (50 or more centimeters thick)

RO Rock outcrop, 50 to 100 percent slopes

This Tand type occurs only in the Pinnacle Mine Site extension area.

It occurs as a rock face on an extremely steep canyon side facing

west. It consists mainly of sandstone with a few thin layers of shale.
It is essentially devoid of vegetation; consequently has no associated
range site. Permeability is essentially zero. Runoff is very high

and erosion hazard is very slight (hard rock). This land type is used
for aesthetics and watershed.

It has no taxonomic classification; that is, it is classified as Not

Soil; consequently, it has no water or nutrient-holding capacity and
no effective rooting depth.
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ESTIMATED AVAILABLE TOPSOIL CALCULATIONS



ANDALEX RESOURCES, INC.

ABERDEEN MINE LEFT HAND FORK

ESTIMATED AVAILABLE TOPSOIL VOLUME CALCULATIONS

Cabba Family Soils

Area: 19,652 SF

Average depth of available topsoil: 0.25 ft

Volume of topsoil: 19,652 SF X 0.25ft = 4913 CF
4913 CF / 27 CF/CY =

Datino Soils

Area: 11,252 SF

Average depth of available topsoil: 0.33 ft

Volume of topsail: 11,252 SF X 0.33ft = 3713CF
3713 CF / 27 CF/CY =

Brycan Soils

Area: 9704 SF

Average depth of available topsoil: 1.3 ft

Volume of topsoil: 9704 SF X 1.3ft = 12,615CF
12,615 CF / 27 CF/CY =

TOTAL ESTIMATED AVAILABLE TOPSOIL

182 CY

137 CY

467 CY

786 CY
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