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September 22, 1994

Mr. Daron Haddock
Permit Supervisor
Utah Division of Oil, Gas, and Mining
3 Triad Center, Suite 350
salt Lake city, Utah 8418o-12O3

RE:

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 Jan portal and pad in Left Fork of Deadman Canyon. lf you
have any questions. please call  me at 561-1555.
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September 23, 1994

# z 3lee4

Mr. Daron Haddock
Permit Supervisor
Utah Division of Oil,  Gas, and Mining
3 Triad Center, Suite 350
Salt Lake City, Utah 8418O-1203

RE: Corrected Page 1 and Copies of Appendix F, Test pit Logs, Soil Survey Report for the
A-barde-e[ldiee+eft Hand Fork Fan Pad, Andalex Resources, Inc., Centennial Project,
ACT{OOTl0l9 ii-r

--"-t oa. Aoo:p*'t

Dear Mr. Haddock:

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

Chris D. Hansen
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September 22, 1994

Mr. Michael W. Glasson
Senior Geologist/ Western Operations
Andalex Resources, lnc.
Tower Division
P.O.  Box 902
Pr ice,  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 detai l ing 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 f ive
sections: an introduction containing a brief descript ion of the work performed, a descript ion
of the soil  survey, descript ions of the soils encountered, calculations of the volume of
available topsoil  for reclamation based upon the results of the survey, and a descript ion of the
vegetation in the survey area. Addit ionally, the fol lowing attachments are included with this
report:

Attachment A - Soils Map,

Attachment B - Typical Datino and Brycan Pedon Soils Descript ion 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 soi l  survey of the proposed Aberdeen
Mine Left Hand Fork fan pad area in September,1994. Andalex provided EarthFax with a
map i l lustrating 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.135.  R.1OE.,  SLBM. The area of  the
proposed disturbance is approximately 0.93 acre.

EarthFax
EcrthFcx

Engineering Inc.
Engineers/Scientists
7324 So. Union Pork Ave,

Sute 100
Midvole, Utah 84047

Teiephone 80 1-56 1-1555
Fox B0l-561-1861
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SOIL DESCRIPTION

Arar: A+ILALEX DE4DHltr.-l C/tt-ryON) D a t a :  1 - l { -  q + rcrt Pit: 
-T- 

P- 5

Oarifrcation:

Locrtion: LEFT bR< Ft^r ticRTllOLE- A,€A

NrL vcs. (orc'opt: SA\, (NJA wt{-Ni?VE / Lo.d 6F/Y./ SA6e . climlto: SEV\ t - /4tt<tb .

Plrlnt Mdrfial: BEDRocz-
phyri'eraphv: SoLtT+ trAclr.lG SrE€P SLOPE_ N}ARROUd C4J$'/O^J.

Rlticf: St N 6{-E_ Drlinlgo: Srlt or Alkrli:

Etcvabn: 7 O85. FT Gr, Wltrr Stonincrr:

sfopc: IOO 4o Moarturc:

A.pcct: Root Di3trib.: 96 Clly {conttol .rct. rw.}:

tstor|on: 96 Cocrrc Fragmcntr: o,6 Coancr than V.F.S.:

Pcrmcrbilitv:

Additionrl Nor.s:

/OTA<-ENT -fD sg\-rrF{urgT coRlts-tr- dF FqD.

Gn^tel
F.h€, 'fr r-:rx- / V: P€EtsS C= coEBL€S . S= .STDFJ6S

B = COqLDERS

Hori-
zon

D.pttl

0^)
Color Tox-

TUsE
Struc
tuna

Conrirtcncc Rcro'
tbn

Bound-
ry

Rootr Forcc %
Rod(
Rmr

%

oaY
+t- -iu|rF--- Dry l/lolst W.t

,Ar o-3
ffiou)}J

.rcYR {3
lsbY
lLoftH

sl8-
tfo.lttlF.
eloqa{

ScFf
v*r
FRt43l

,1,lc4'
r.'tiir/
1n8rf

S{FitJCt ST{OOTH
F€a)

vEF/
Ftrr€

W^t
rEt<4
Fr,E

t 5 -?

> - s
< l s

\ - t 3-tz
i,BOll)

to l/F. s/3
@{
Lotfll

5d6
brer4€
v&l

LocEE
\)E34
F.riBd

n€Tc
tu4rtr.Y
=lvpt -

3T?t-16 l..r}atlt 
'

MnrJV
EE4'
Rr€. Tl2
Fr^l€-

F€^J
ve7t
n.E

tO-F
20-<- < t o

C7 tz2=
Bart)
lorrF-5/3

Oae{t/
49t1.:
blVf :,

r5!ts
r+tsstR
ed'{.

SOFT
.t"P-(

R+GLE

trJorlry
Ff*
!Ar6i+n4
slcFq I

trRite str ogTH
rlruY
F,.rE

tuL)
vEJl
Ft^,E

- >
5 - l

704< - s
1 t o

(



SOIL DESCRIPTION

AEs: Ao\DALEX DEFDHT1TJ CAut/Ox\ Dc te :  1 -  t \ -  qL t Tast f t t :  {P-+

ClIril'rcstion:

LGdEn: LEF FORK , FA+-l PcFfl-+o(E ^.REA

Nar Vcs. lor cropl: Gr+t4 BE'I- O,q{<r oimtr.: SEN{[ - i.l?|b.

Plrlnt Mnatirl: eeDRoc-^K-
phydreraphy: souTFf ii4ctN(> Sr€FF SLoPE / mn*eo,.-l C/4AlyOt-t

Rclirfi S|AIGLE Drainago: Srlt or Alk.li:

Ehunbn: 70 S; S. FT. Gr. wltcr: Stonincrr:

Sb96: Moiiturc:

A.p.st: Root Oirtrib.: 96 Chy lcontrol rrct. rv6.l:

Erorirn: o,6 Corrtc FruOmrntr: 95 Com.r thrn V.F.S.:

Pcmarbility:

Additionll Notcs:

soqT+ trAcJ'.JG sLoPE-

S\DE OF STREA.I4 C!1A^NEL

\^JESTERL) Bo/,\J>*eff oF .S(REtd-a Cf1^NNEL
.I-oC> p6cp.r7 lD Feocx^ss D€EFER- -fb{4^l ztl'

[c*,u l)
NdtE'. o1o Hx- RA€+IE^JTS / ?= I.rEEELfuS , C= coRR(-ES , S: szbA€S

B: Goc1t-bEfs

Hori-
lon

Dcpth

(")
Cobr Tox-

turc
Struc
tutc

Con3i.trnco Rcrc-
lon

Bo.rnd-
ry

Root. Forcr Y.
Rock
Frror

%

orY
-9.r- G DrY Molst Wrt

A, o-3
td,.-o!|t\t /
D€ts-EF}h
,r,oyR- +/3

Lo^ft1 3cFT- a"qeE
S sis
r,rtstrt.:t€r]|.

s'IRoAtr
C€AR-
t^S{ty

'#V1
.tA4
F|^re

31{tta)

IailE.
SrP <tc )

4,, 3- r3
itt3iFor-u

lot{R5'/s
:rlB
FSLrtlR
*txt,

\*/
smJy.
roltf.t

'tJ/or+114

rV@ RrqErE
>1wl

iuO*1li/
nsBc

i;rFo^16
cj-e'l<
..JAY

ItiHo\r
/r{ErurF
qf;S€

tu)
F{rJE-

3-r
A-c-
a\- s

< l l ,

8- t3-a
R4G-BurN
|c'ye 6f=

S\IB te4
SDr.rV
uomt .

iuorrrrf
!i43r

'U-ERV
R3H

9ro+Tut/
Sal04
vht+
Prlattc-

ScR$JG
A^) h'q*JY

FFJ{E
rO-?
}F
trr-S

<to
gfftf.

' l

TDftE



SOIL DESCRIPTION

A'cs: /\^rDAt.-EX D€^bH+f{ CANyoN} D a t e :  q - t \ -  q L i - Tost Ph: \ l-- =)

Cbssalic.tion:

Locltion: LEf--r- F3R*a . F;+\] ttRf,r{,>tE AR.EA

NlL Vro. lor cropl: GArl4B€l- oA-t<. ctimdo: S€M\* A€tb.

PrGnt Mdr.irl: BFG.Dct<
phyrbe'aphy: SoqTFl- pftcrr.J6- SrE.E? SLo€ N\ARec}--J CrAl.JyOr-\.

Rclicl: Sf nlGt-€ Drainago: S.tt or Alkrli:

Elcvstion: 7O4O. FT Gr, Wltcc Stonincrr:

Slooa: Moi3tu16:

Arp.ct: Root Dittrib.: 96 Clly {control tcct. rvc.l:

Erorbn: o,6 Coano FrrgmGnts: 96 Cosnrr thln V.F.S.:

Parmcrbility:

Additionll Nota!:

€,tST e(}JArDrc(€./ cF Sr-itgt+,t ct+{^lFsEt-

SoLt-I-l+ Fqc(JG .S,LoFE- / Slns- oF -TRE,qt4 64*5rr-:EI-"'

: 
-To<: ere-+q -rlf 

FTeeFgu bEEt ER- Tr'i4,itJ 3o \Arc{t€s

AgFq =,y,1gffi 1xt un+€ -trP -T'rc -FP-+

/1ln,,l!
No-(E, qa 'i<oe"K- 

/?= C)= C.-CB_€5, S=gl(lJEg

3= GccrrlEF.S

Hori-
zon

Dcpth

('')
Cobr I tX-

tura
Struc
tura

Conrirtcncc Rcre'
tion

Eond'
IrY

Rootb Porct .A

Rock
Fnor

96
oaY

.&r :i*a.fr*. Dry Molst Wrt

4,,o-+
.uElay' D'IFK-.
t€'vts*w
.'rovR. 3/2

'l-oCilrt
SoFT 5.,{Gl.E

3Ja*Fsf
F4ate-
ia6rfr?
s1r4.

h€lf
cIE+R
u4{.

,oFao^t
trtFrE

:o$ilO.)

F^rE
lo-P < r t f ,

rt,,+-Ll
irl3Flrr^J

!ov" 43
nwl
ETb^r/
Lq1/l'

3rts-
tq!.lr4R
w*4,

ScFT
VEF4
ffir,18€

;u6{n{
fivl

HffiT StrFOdO
:.!E{&
w+r{

wJ{
{g}rdr{
Io coirs€

Wu)
F^re

5-P
t'^c
l n - S

< r D

B 4t-3c
PA<E-EF{ta}^

tog- 6/s
tEry
lTr,.r{
Lrtftl1 .

sq5
AJAIdR
Eto4d/ >ot- |

\EFY
Rln8{.

iNd -

slr(.,Y

Pd'r
FtatrTE

af,tt'tPrj
FdE

nNl
Frtt

tO-.?
z5-1
3o-S

1 t O



sorL DEscRrrnoN

A'.r: /4$IbAlSX DEACH,N aAd$yOtJ Datc:  q- l l  -  qq. T.rt Pit: TP- 6

Clsitbrtion:

Locltbn: LEFT TgFK. FA-LJ 
"CRlt\cYE 

A[<-EA

NrL v.s. (orcropl: CrAr4BE-t- cyor< ,/ F-".to=eOSA R f$E oimato: SEttt-^f<tb.

Pr'l]nMdctrilt: EEDTROC<

phyrirsnphy: SouTFf p4alAJCr STe^gP Sl-oPg , .JA<Fed c]A^JyOil .

Raticf: S{ IJ6LE Drainagc: Srh or Alkrli:

Elcvabn: 7015. Ff Gr. Watac Stonincrr:

Slooc: Moirturc:

Artcct: Root Dirtrib.: 96 Clav (control r.ct. rv6.l:

Erorbn: 96 Coarrc Fragmcma: o,6 Cor.|Gr thln V.F.S.:

Plnnc.billty:

Additionrl Notc.:

Sou(T]+ trAc(NlG SLiPE-

LocA-rE^b !,{€s{ oF Ln{e6L R<r-,(<.

D\FF{a-ttr -fO DrG PA=tr 36 tr.,cqg5.
(dro,rr{ )

rQa-(E:  q6F€cK-T+4<iME$rS /  F=i teess t  C=qDEtsL-ES,  S=SCO\)€S

E = ecx-llsEF.S

Hori-
zon

D.pttr Color Tcr-
tura

Struc
tutD

C.onrirtcncc Rcrc..
tirn,

Bound.
.ry

Rootr Forcr Yt
Roct
Frrer

%.

oaY
rBiF QELl-. DrY Molrt W6t

\)-z- iRa{ljs

Ar ?-+
Itg+nl
royR. =/3 Lo{^ wilAQ <rGf

a6*T.1l
n*€

ilffiY
sncrr.l'

*.'*ql iloAtlE
clErG
trr*\.t{

fundoru
vraltRrt
TO F{E

cotr}{oJ
RiE S-? { to

4,,+41
EOJrr rg

DiRK Enar'r't
lovR- t+/3

:-,r.tlt lul
FEBI{.1
Lot{.t

s:lB-
trtrrtffi.
&tE?.

3J6rfTL{
dNRD FRT,t

;U('|TY
r.14'

tEfr" NOdL

'<LEt3

.'d4vy
tolrHO^J
F'E tO

*€!tr.K

cot"{Ho|l
Ii|JE

ZS-P
5-5

( ro

C1 2t--
BlPo/,t.J
roYR. €/3 Lafit1

SrB-
nN6{.rlrR
Bb*eq,

su6r+111
{rtiD'

L6$-ny.
Rt1cgE

SU6J{nry

arBTrc-
fr6{G

FarJ
FrJe-

\rEay
R 5
FNE

5-P
5-s < tD



SOIL DESCRIPTION

A'rr: AqtlDA{5X }eA*t4l.t CA\yO.-l Dnc :  a - ( l *  q i | Tcrt Pit: T?-7

Oarilication:

LocaooR: I.EFT- FRK. F7+Nl Poet\ots- AREA
NtL v.s. (orcropt: g${[3E( ' 

OA{< oimato: SE.VI(- ARID

Plram Mltrrirl: BEDRO' T

Phvrinraphy:

R.tbt Sr r$CjE Drainagc: Srh or Alkll i :

Elrrtbn: 
-7O60. 

FT. Gr, Watoc Stoninar3:

Slopc: lvloirrurc:

Aap.ct: Root Diitrib.: % Clay {control r6ct. rv..l:

Erorbn: 96 Coarrc Frrgmcntr: 96 Coarcr than V.F.S.:

Prnn .bility:

Additbnll Notrr:

NICRT'+ FAc{^lcF s,(sE-

TD 62qt5TiF.laF sEF -rt4'tL.

b\FRCULT T:o bi6- ii4sT 3:z_ 1r::c-rt€.S.

Hori-
zon

Dcpth

(")
Cobr Tcx-

IutE
Struc
tu'lr

Conrirtonca Rcrc-
tirn

Bor.rtd-
IY

Root.' Forcr %
Rock
Fragr

Yr
chY

-:nb- ..*F Dry Molit Wrt

e o-L // S6/.lJtC
ctgt<
,^JAY

A r i.  _  t l

w?.r D**
rcaicn rra${
lovR -3l3 b,$r

€l lB-
t^btrllf,
B,otv<t

SOFT
,J€Ry
*rrfgE tsu'-&+utt

gTKl4?.
NO\,E-

<l€lG.

${oortl

hrFo{
!*t1
R.JE

QDt{tls.}

|€{Ll}r
5+

An 54
gRsrr^J TD
D4traGPil.r^,
lovR- qJa

*1{
. Loll,{

at&-
|.^t{rlrqE
9ts4.

sJ6+trr{
*4fiD Fho€rE #g1.ty

rt&+rt"t
sa.cttf I

suo*-r
s.Eie
sHodtt+

,oxH g*l

R.EtD
F?Dtt t^

I€^J
1?JE

<_P
< lD

L L
q -t+

\Elkf *F4
Br.oirJ
r6v? zl2

l-o4f4
-$,rB-
4{D{r!+R
zr8P1 .

soiF r
V€R,./
FfiAELE

'rJUfn{gllc,,.l

Hg( A}rNE
crEtf<
q^ooT*

:aHgrJ

FdE-?D

c'A4sE_

TACIA.'

Fr r€
to-P <to

n .
J L l+ -15

u6*T Yat},|sr
EFad-I

rnuc A/r+

sArr4
LCIfttA i€AulrlR 50F(

\Wl
RtrtB€ Sr,c

Hco" f,.131ir$,
:\E.'\R
rtstB,rTt+

6rtrRcJ
Co.tQ'jP
ta,brl{}{

anxot
|aNE_ 4 to

(\
4 t6-4.

pfleK3F&r^l

foYR.3/3
L€n+4

gJB-
trit4iF.
@qtt .

s#-r
VEFT
ffin8E

ftS+{.
31f,6*ael

SfLCErr-
^JodE

Coxxo.)
;6'a,lo
cott"sE

FF4J

frdE
#
8€ <tc



:.:- s
- - , 4
7^^.1
I t  l \
r l

\L--r/
rJ

September 22, 1994

Mr. Michael W. Glasson
Senior Geologist/ Western Operations
Andalex Resources, Inc.
Tower Division
P.O. Box 9O2
Price, Utah 84501

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

Dear Mr. Glasson:

EarthFax Engineering, lnc. (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. Addit ionally, the fol lowing attachments are included with this
report:

Attachment A - Soils Map,

Attachment B - Typical Datino
Appendix M, Andalex Centennial

and Brycan Pedon Soils Descript ion From
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.135.  R.10E. ,  SLBM. The area of  the
proposed disturbance is approximately O.93 acre.

EarthFax
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Telephone 801-561-1555
Fco<801-56I-1861



Soil Survey Report
Left Hand Fork Fan Pad, Aberdeen Mine

Andalex Pg5srJlss5, lnc.
September 22, 1994

Page 2

. An order 1 soil survey of the site was conducted during the week of September 1 1,
1994. Three soilswidr$eir were encountered during the soilsurvey: Cabba family extremely
stony loam on 30 to 60 percent slopes, Datino very stony loam on 4O to 70 percent slopes,
and Brycan loarn on 1O 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 soit survey. The flagging was located by EarthFax personnel and
seven potentialtest pit locations within the proposed disturbed area were located. Due to the
difficulty associated with accessing the area with heavy equipment, alltest 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 l ines. 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, Sgil Survev and Veoetation lnventorv of the Prooosed Sunnvside Mine Site
and Extension of the Pinnacle Mine Site. lnformation 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.

lnformation supplementing the description of the Cabba family extremely stony loam
was obtained from the Soil Conservation Service publication: Soil Survev of Carbon Area.

.t l tah., June 1988.
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Cabba Family Extremely Stony Loam, 3O to 6O Percent Slope

The Cabba family extremely stony loam, 3O to 60 percent slopes, in the pad area is
shaltow to moderately deep and well drained. lt 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 1 10 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.
Erodibi l i ty is low. These soils are identif ied as loamy, mixed (calcareous), fr igid, 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 Survev of Carbon Area. Utah. Following is brief description of the Cabba family, 40
to Z0 percent slopes as presented in the Soil Survev of Carbon Area. Utah.

Cabba familv. 40 to 70 oercent slooes (Soil Survev of Carbon Area. Utah)

This shallow, well drained soil is on mountain slopes. lt is in the vicinity of Wattis and
in the Deadman Canyon area. lt formed in colluvium derived dominantly from sandstone and
shale. Slope is mainly 4O to 70 percent, but it is 30 to 50 percent in about 25 percent of the
unit. Slopes are 1OO 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 86O0 feet. the average
annual prdcipitation is 14 to 1 6 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.

lncluded 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 4O inches and about 5 percent Rock,outcrop.

Perrneability 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 4O 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 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. lf 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 capabil i ty subclass Vll le, non-irr igated, and in the Upland Very Steep
Stony Loam (Pinon-Utah Juniper) woodland site.

These soits are identified as loamy, mixed {calcareous), frigid, shallow Typic
Ustortheats.

Cabba familv extremelv stonv loam. 30 to 60 oercent slooe (fan oad)

. A typical pedon of Cabba family 30 to 50 percent slope was described in test pit TP-z.
TP-2 is located approximately 190 feet south and 30 feet west of the northeast corner of Sec.
13 ,  T .135 .  R .1OE. ,  SLBM.

A, - 0 to 12 inches; brown (1OYR5/3) 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., - 12to 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 1 5 percent pebbles, 1O 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 At 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.



Soil Survey Report
Left Hand Fork Fan Pad, Aberdeen Mine

Andalex Resources, Inc.
September 22, 1994

Page 5

Datino Loam, 4O to 70 Percent Slopes

This soil is moderately deep, welldrained, and moderately permeable. The soil occurs
at the base of steep mountain slopes at elevations between 7O4O and 7075. This soil is
down slope of the Brycan soils in some portions of the pad area. The soil forms from
coltuvium 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 1OO 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 toam, 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 verv stonv loam. 15 to 35 oercent slooes (Aopendix M. Andalex Centennial
MRP)

This soil is very deep and well drained. lt occurs on alluvial fans at the toeslope of
very steep mountain sideslopes at elevations of 7,1OO 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 1 1O 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 rnoderate. 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 7O oercent slooes (fan oad)

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
nor theast  corner  of  Sec.  13,  T.135.  R.1OE.,  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 (1OYR5/3) 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, 2O percent cobbles, and 3O stones,
strongly effervescent, clear wavy boundary.

4 - 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 eff ervescent.

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-S.

Brycan Loam, 1O 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 1OO to 1 10 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 .2O 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.

Brvcan boulderv loam. 8 to 2O oercent slooes (Soil Survev and Veqetation Inventorv
of the Prooosed Sunnvside Mine Site and Extension of the Pinnacle Mine Site)

This soil is very deep and well drained. lt occurs in the bottoms of canyons and on
alluvial fans at the foot of very steep mountains slopes at elevations of 7,05O to 71OO 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 1OO to 1 10 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.

lncluded 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 1 1 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 Haploborolls.
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Brvcan loam. 1O to 25 oercent slooes (fan oad)

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 7O feet west of the northeast corner
o f  Sec .  13 ,  T .135 .  R .10E . ,  SLBM.

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

A, - 2 to 5 inches; very dark grayish brown (1OYR3/3) 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 (1OYR4/3) 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 (1OYR2l2l loam, subangular blocky structure,
soft, very friable, slightly sticky and slightly plastic, common fine to coarse roots, few
fine pores, approximately 1O percent pebbles, noneffervescent, clear smooth
boundary.

C2- 14to 1 6 inches; light yellowish brown (1OYR6/4) sandy toam, 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 TOPSOI L 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 soi l  wil l  be removed from the Datino family soi ls area (0.26
acres), and 1 6 inches (1 .3 ft) of soil will be removed from the Brycan soils area @.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.
ln the relatively limited area of the proposed pad, the Salina wildrye appears to be the rnost
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 thatthe reclamation seeding and planting plan proposed in the existing MRP
is adequate for this area.

lf 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,

ch>.
Chris D. Hansen

cc: Mr. Daron Haddock
Permit Supervisor, UDOGM



ATTACHMENT A

SOILS MAP



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

s i te  in  the  fo l low ing  sec t ion .  Most  v is ib le  i s  the  fa i r l y  dense

gamble oak and bigtooth map1e.

Included in mapp' ing are smal l  areas of  Dat ino soi ls along the upper

margins and srnal ' l  areas of  a soi l  ident ical  in al l  character ist ics

except it contains more rock fragments throughout the soil profi le

than is allowed for the Brycan series.

In a typical profi le, the surface layer is grayish brown bouldery

loam about 28 centimeters (11 inches) thick. The under'ly' ing layer

is brown bouldery sandy loam about 38 centimeters (15 inches) tnict.

The next layer is pale brown sandy clay'loam about 35 centimeters

(14 inches) th ict<.  The next layer is l ight  brownish gray l ight  c lay

loam (31 percent clay) about 35 centimeters (14 inches) tnick. The

next layer is pale brown loam about 35 centimeters (14 inches) thick.

This soil has thick layers of buried surface layers.

Permeabi' l i ty is moderate. Available water capacity is about 28 cen-

timeters (11 inches) to a depth of 1.5 meters (60 inches). 0rganic

matter content of the surface, and in some buried layers, is about 3

percent. Effective rooting depth is about 1..5 nBters (60 inches).

Surface nrnoff is slow and erosion hazard is slight under native vege-

tation, and rpderate if.vegetation is removed. Erodibil i ty is moder-

ate.  This soi l  is  used for grazing of  l ivestock and wi ld l i fe habi tat .

The taxonomic c lassi f icat ion of  th is soi l  ' is  f ine- loamy, mixed, Cumul ic

Haploborol I s-

A typical pedon of Brycan bouldery, loam, 8 to 20 percent s' lope was

described near the north boundary of the Sunnyside Area, about 7.5

meters (25 feet) vrest of the drainage bottom. (See soils map for exact

locat ion.  )
-260-



A11---0 to 28 cent imeters (0 to 11 inches);  grayish brown
(10YR 5/2) bouidery loam; very dark grayish brown (10yR 3/Z)
moist ;  moderate,  medium platy structure;  sof t ,  very f r iable,
s l igh t ly  s t i cky ,  s l igh t ly  p las t ' i c ;  many f ine  and med ium roo ts ,
many f ine interst i t ia l  pores;  about 10 percent boulders;
s l igh t ly  e f fe rvescent ,  m i ld ly  a ' l ka l ine  (pH 7 .65  in  sa tura ted
paste);  ctear wavy boundary.  ( tO to 35 cent ineters th ick)

Al2---28 to 66 centimeters (lt to 26 inches) brown (10yR S/3),
bouidery sandy loam, dark brown (10yR 3/3) moist; moderate
f  ine granular structure;  .sof t ,  very f r iable,  s ' l ight ly st icky,
s l ight ly plast ic;  many f ine and medium roots,  many f ine inter-
st i t ia l  pores;  about 10 percent stones and boulders;  s ' l ight ly
ef fervescent,  neutral  (pH 7.37 in saturated paste);  c lear
wavy boundary. (30 to 50 centimeters thick)

C1----66 to 102 centirneters (26 to 40 inches) pale brown
(10YR 613) sandy clay loam, dark broun (fOyn 3/3) moist;
moderate medium_subangular blocky structure; s' l ightly- hard,
f r iab le ,  s l igh t ly  i t i cky ,  s l igh t ly  p las t i c ;  many f ine  roo ts ;
many fine interstit ial 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) Iight brownish
gray (10YR 6/2) l ight  c lay ' loam (31 percent c lay),  dark gray-
ish brown (fOyn 4/2) noist; weak rnedium subangular blocky
structure;  s l ight ly hard,  f r iable,  s l ighi ly st icky,  s l ight ly
plastic; many fine and nedium roots; many fine interstit ial
pores; 15 percent sandstone gravel; strongly effervescent with
many threadl ike l ime segregat ions,  moderatery arkar ine (pH 8,11
in saturated paste); ctear wavy boundary. (30 to 40 centimeters
th ick )

-26L-



C3----137 to 173 cent imeters (54 to 68 inches) pale brown

(10YR 6/3) loam, brown ( fOYn 4/3) moist ;  weak medium sub-

angu lar  b locky  s t ruc tu re ;  s l igh t ly  hard ,  f r iab le ,  s t i cky

and p' last ic;  many f ine and nredium roots;  many f jne inter-

st i t ia l  pores;  few gravel ;  strongly ef fervescent,  moderately '

a lka l ine  (pH 8 .23  in  sa tura ted  pas te)

Another typical pedon of Brycan bouldery loam, 8 to 20 percent slopes,

was descr ibed in the Pinnacle Mine Si te extens' ion area about 202 meters

(675 feet) south and 60 meters (200 feet) east of the north k corner

marker  sec t ion  18 ,  T .1 .3S. ,  R .11E.  (See so i l s  map fo r  exac t  loca t ion . )

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

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

3/2) moist; moderate thin platy parting to moderate fine

granular structure;  sof t ,  very f r iable, '  s l ight ly st icky,

s l ight ly plast ic;  many f ine and nredium roots;  many f ine

and very f, ine interstit ial and tubular pores;, 10 percent

boulders, 25 percent gravel; noneffervescent, neutral

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

thick)

A12---18 to 33 centimeters (7 to 13 inches) grayish brown

(10YR 5/2) gravelly loam, very dark brown (tOvn Z/z)

moist; weak fine granular structure; slightly hard, very

f r iab le ,  s l igh t ly  s t i cky ,  s l igh t ly  p las t i c ;  many f ine

and medium roots; many very fine interstit ial and tubular

pores; 15 percent gravel; noneffervescent, neutral (pH

7-0); clear wavy boundary. (10 to 20 centimeters thick)

C1----33 to 61 centirneters (13 to 24 inches) brown (fOYn

5/3) gravelly 1oam, very dark grayish brown (10YR 3/2)

moist; weak medium subangular blocky structure; hard,

f r iab le ,  s l igh t ly  s t i cky ,  s l igh t ly  p las t i c ;  many f ine
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and medium roots;  many f ine insterst i t ia l  and tubular pores;

15 percent gravel ,  5 percent cobble;  s l ight ly ef fervescent,

l ime coat ings  on  unders ides  o f  g rave l ,  m i ld ' l y  a lka l ine  (pH

7.9);  gradual  wavy boundary- (23 to 35 cent imeters th ick)

C2----6L to 109 cent imeters (24 to 43 inches) brown (10YR

5/3) gravel ly loam, dark brown ( fOyn 4/3) moist ;  weak medium

subangular blocky structure;  hard,  f r iab' le,  s l ight ly st icky,

sI ' ight ly plast ic;  many f ine and medium roots;  many f ine inter-

st i t ia l  and tubular pores;  15 percent gravel ;  stongly ef fer-

vescent,  l ime coat ings on aJl  s ides of  gravel ,  moderately

alkal ine (pH 8.2);  gradual  wavy boundary.  (40 to 60 cent i -

meters thick)

C3----109 to 153 centimeters (43 to 60 inches) l ight brown
(7.5YR 6/4) gravel ly loam, dark brown (7.sYR 4/4) moist ;

mass ive ;  hard ,  f r iab le ,  s l igh t ly  s t i cky ,  s l igh t ly  p las t i c ;

many fine and medium roots; many fine interstit ial and tubu-

lar  pores;  15 percent gravel , -10 percent cobble;  strongly

effervescent, moderately alkaline (pH 8.2).

Bd Brycan soils disturbed

This soi' l  is the same in all characteristics as the Ba Brycan bouldery

loam, except it has been physically disturbed by earth moving equip-

mnt in roadbed preparation and other related mining activit ies. It

is devoid of vegetation and contains the major haul roads and facil i ty

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 soi l  is  very.deep and wel l  drained. I t  occurs on al luvial  fans

at the toeslope of very steep mountain sideslopes at elevations of
2,150 to 2,175 meters (7,100 to 7,150 feet) .  This soi l  formed in

coluvium and alluvium derived mainly from sandstone and shale.
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The average annual  precipi tat ion is 30 to 41 cent imeters (12 to 16

inches).  The mean annual  a i r  temperature is 6 to 7 degrees cent i -

grade (43 to 45 degrees F.) .  The average frost- f ree 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

vegetat ion sect ion of  th is report .  Most 'v is ib le is the dominance of

pinyon and juniper trees in rather open stands with sagebrush and

sa l ina  w i ld rye  grass .

In a typical profi le, the surface layer is grayish brown very stony

sandy loam about 28 centimet'ers (tt inches) thicf. The underlying

layer is pate brown very cobbly loam about 18 centimeters (7 inches)

thick. The next layer is pale brown very cobbly silt loam or'sandy

loam a.bout 107 centimeters (42 inches) thick-

- :

Penrnabil ity is moderate. Available water capacity is 10 to 15 centi-

meters (+ to 6 inches) to a depth of 1.5 meters (60 inches). Qrganic

matter content in the surface layer is about 2.5 percent. Effective

rooting depth is about 1..5 rreters (60 inches)- Surface runoff is slow

and erosion hazard is slight under native vegetation, and moderate if

vegetat ion is removed. Erodibi l i ty  is  low. This soi l  is  used for

graz' ing of  l ivestock and wi ld l i fe habi tat .

The taxonomic c lassi f icat ion of  th is soi l  is  loamy-skeletal ,  mixed,

Typic Haploborol ls.

A typical pedon of ,Datino very stony loam, 15 to 35 percent s' lopes was

described about 120 meters (+OO 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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A1----0 to 28 cent imeters (O to 11 inches) grayish

brown ( tOVn 5/2) very stony sandy 1oam, very dark
grayish brown (10YR 3/2) moist ;  moderate th in p ' laty
part ing to moderate f ine granular structure;  sof t ,

very f r iable,  nonst icky,  nonplast ic;  many f ine and
very f ine roots;  many f ine interst i t ia l  pores;  20
percent stones, 15 percent cobble,  10 percent gravel ;

noneffervescent,  neutral  (pH 7.0);  c ' lear wavy boundary.
(25 to 35 centineters thick)

82----28 to 46 centimers (lt to 18 inches) pale brown
(tOVn 6/3) very cobb'ly loam, dark brown (10YR 3/3)

moist; moderate fine subangular blocky structure;
hard ,  very  f r iab le ,  s l igh t ly  s t i cky ,  s l igh t ly  p las-

t ic;  many f ine and nedium roots;  many f ine interst i -

t ia l  pores;  20 percent cobble,  15 percent.gravel ,  5 ,
percent stones; weakly effervescent, neutral (pH 7-2);
clear wavy boundary. (L3 to 23 centimeters thick)

Clca--46 to 153 centiineters (18 to 50 inchei) pale

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

413) moist ;  massive;  hard,  f r iable,  s l ight ly st icky,
slightly plastic; many fine and medium roots; many fine
interstit ial pores; 25 percent cobble, 20 percent gravel,

15 percent stones; strongly effervescent, moderately al-
ka l ine  (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,  sect ion 18, T.13S.,  R.11E. in the Pinnacle Mine Si te exten-
sion area. (See soi ls map for exact locat ion.)
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A11---0 to 10 cent imeters (0 to 4 inches) grayish brown
(toyn 5/?) very stony sandy loam, very dark brown (tovn

2/2 naist; moderate thin platy structure; very friable,

nonsticky, nonplastic; many fine and nredium roots; many
very f ine interst i t ia l  and tubular pores;  15 percent
gravel, 5 percent cobble, 5 percent stones; nonefferves-

cent,  neutral  (pH 7.2);  c lear wavy boundary.  (7 to fS
cent imeters th ick)

412---10 to 33 centimeters (4 to 13 inches) grayish brown
(fOyn 5/2) gravelly loam, very dark grayish brown (fOVn

3/2) moist; moderate fine granular structure; soft, very
fr iable,  s l ight ly st ic(y,  s ' l ight ly p ' last ic;  many f ine and
medium roots; many very fine interstit ial and tubular pores;

25 percent gravel, 5 percent cobble; noneffervescent, neu-
tral (pH 7.2); clear wavy boundary. (to to 30 centimeters
thick)

82----33 to 51. centimetgrs f14 to 20 inches) pale brown
(10YR 6/3) gravelly loam, brown (fOyn 4/3) nroist; moder-
ate fine subangular blocky structure; slightly hard, fri-

able,  s l ight ly st icky,  s l ight ly plast ic i  many f ine and
medium roots; many very fine interstit ial 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 centinnters (20 to 26 inches) pale br:own
(fOyn 6/3) very gravelly sandy loam, brown (10YR 4/3)

moist :  massive;  hard,  f r iable,  s l ight ly st icky,  s l ight ly
plastic; many fine and medium roots; many fine interstit ial

and tubular pores; 30 percent gravel, 5 percent cobble, 5
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5 percent stones; strongly effervescent, moderately alka-

l ine {pH 8.2):  abrupt smooth boundary.  (gO to 45 cent i -
meters th ick)

C2ca--66 to 9? centimeters (26 to 36 inches) very pale

brown (fOVn 7/3) gravelly sandy loam, brown (10YR 4/3)
moist ;  weak f ine subangular blocky structure;  hard,  f r i -
ab le ,  s l igh t ly  s t i cky ,  s l igh t ly  p las t i c ;  many f ine  and
medium roots;  many f ine interst i t ia l  and tubular pores;

. 10 percent gravel, 5 percent cobble; strongly efferves-
cent,  moderately alkal ine (pH 8:2);  abrupt smooth bound-

ary. (20 to 30 centimeters thick)

C3ca--92 to 153 centimeters (36 to 60 inches) pale brown
(tovn 6/3) very gravelly sandy loam, brown (10YR 4/3)
moist ;  massive;  hard,  f r iable,  nonst icky,  nonplast ic;

many fine and medium roots; many fine interstit ial and

tubular pores; 25 percent gnavel, 10 percent cobble, 10
percent stones; strongly effervescent; moderate-'ly alka-
l ine (pH S.2).  (50 or more cent imeters th ick)

R0 Rock outcrop, 50 to 100 percent slopes

This land type occurs only in the Pinnacle Mine Si te.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. Permeabil ity is essentially zero. Runoff is very high

and erosion hazard is very s l ight  (hard'rock).  This land type is used
for aesthetics and watershed.

I t  has no taxonomic c lassi f icat ion;  that  is ,  i t  is  c ' lassi f ied as
Soil; consequently, it has no water or nutrient-holding capacity
no effective rooting depth.

Not

and

-267-



ATTACHMENT C

ESTIMATED AVAILABLE TOPSOIL CALCULATIONS



ANDALEX RESOURCES, INC.
ABERDEEN MINE LEFT HAND FORK

ESTI MATED AVAI I.AB LE TOPSO I L VO LUM E CALC U LATI O N S

Cabba Familv Soils

Area: 19,652 SF
Average depth of available topsoil: 0.25 ft
Volume of topsoil: 19,652 SF X 0.25 ft = 4913 CF

4913 CF | 27 CFICY : 182 CY

Datino Soils

Area: 11,252 SF
Average depth of available topsoil: O.33 ft
Volumeof topsoil: 11,252SF X 0.33ft = 3713GF

3713 CF | 27 CFICY : 1 37 CY

Brycan Soils

Area: 9704 SF
Average depth of available topsoil: 1.3 ft
Volume of topsoil: 9704 SF X 1.3 ft = 12,615 CF

12,615 CF | 27 CFIC\ =

TOTAL ESTIMATED AVAILABLE TOPSOIL

467 CY

786 CY



ATTACHMENT D

VEGETATION MAP



ATTACHMENT E
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Soil Survev and Veoetation Inventorv. Aooendix M. Andalex Resources, lnc, Mining and
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Soil Conservation Service, 1988. Soil  Survev of Carbon Area. Utah. United States
Department of Agriculture.
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EarthFax
i n,,Lt. iiF'&tL, enlj & lftliEiliitr I EorthFax
i ,  "."-:..L-*t***'*n Engineeringlnc.

September 22, 1gg4 Engineers/Scientists
7324Sr. UnionPorkAve.

Suite 100
Midvoie. Utoh 84047

Telephone B0l-56 l- 1555
Mr. Daron Haddock Fcu<B0l_561-l86t

Permit Supervisor 0l_-
Utah Division of Oil,  Gas, and Mining //d^
3 Triad Center, Suite 35O /--..1
Sart Lake city, utah 84180-1203 -+_"!]- 

._

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 Jan portal and pad in Left Fork of Deadman Canyon. lf you
have any questions, please call  me at 561-1555.

enclosures

'J './-

r  r - , i . - -  ^W,.  *or lo '>/otq-9+
RE: Soil Survey Report for the-AE4leff-lqlineleft Hand Fork Fan Pad, Andalex Resources,

tnc., Centenniat proipof;.ACT/OO7tO19 
)t f, C-"* pAw\

\.-.-- *--.-"-/

fi','rl,''.iF'&tL, en$
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September 23, 1994

s ztleea

Mr. Daron Haddock
Permit Supervisor
Utah Division of Oil,  Gas, and Mining
3 Triad Center, Suite 350
Sal t  Lake Ci ty ,  Utah B41BO-12O3

Corrected Page 1 and Copies of Appendix F, Test pit Logs, Soil Survey Report for the
AtcrdtdTMirq+eft Hand Fork Fan Pad, Andalex Resources, Inc.. Centennial Project,
AcT/o07l019 Sf -:, t) r-7\ A-*rA.' auft-"

Dear Mr.  Haddock:

As we discussed on the telephone this morning, I am sending to you copies of the test
pit logs for the above referenced soil survey report. I inadvertently excluded them from the
original report that I del ivered to your attention at UDOGM. I have enclosed a revised f irst
page and copies of the logs. The paper has already been prepared for insert ion into the
report. I  apologize for any inconvenience this may have caused you. l f  you have any
quest ions,  p lease ca l l  me at  561-1555.

Sinqerq^ly, , ,/C/*>/4*-
Chris D. Hansen

enclosures

EarthFax
EcrrthFcrx

Engineering inc.
Engineers/Scientists
7324Sll. UnionPorkAve.

Suite l@
Midvole. Utoh 84047

Telephone 801 -56 l- 1555
Fcn< B0l-561-i86l
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September 22,  1994

Mr. Michael W. Glasson
Senior Geologist/ Western Operations
Andalex Resources, Inc.
Tower Division
P.O.  Box 902
Pr ice,  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 detai l ing 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 f ive
sections: an introduction containing a brief descript ion of the work performed, a descript ion
of the soil  survey, descript ions of the soils encountered, calculations of the volume of
available topsoil  for reclamation based upon the results of the survey, and a descript ion of the
vegetation in the survey area. Addit ionally, the fol lowing attachments are included with this
report:

Attachment A - Soils Map,

Attachment B - Typical Datino and Brycan Pedon Soils Descript ion 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 soi l  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.135-  R.1OE.,  SLBM. The area of  the
proposed disturbance is approximately 0.93 acre.

EarthFax
EarthFax

Engineering Inc.
Engineers/Scientists
73245o. Union PqrkAve.

Suite 100
Midvole, Utoh 84M7

Telephone 80l-561- 1555
Fcnr B0 l -56 l- I 86 I



ATTACHMENT F

TEST PIT LOGS



SOIL DESCRIPTION
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SOIL DESCRIPTION

Arcs: A\IJDAr--SX f:grqOgrt-rr-t C{\'$y ONJ D a r e :  q - t l -  q + T6rt Pit: f?-Z-

Clrnifkctbn:
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SOIL DESCRIPTION
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SOIL DESCRIPTION

A'u: F^DAL€X DEAD!4A'-J <Ar'-tt/Ot''5 D a t c :  1 -  t \ -  q L { - Tort ftt: T P-+

Chtrilbrtion:

LOCAt,On: LEFT FORK , FA+-l PcR:nroLE AREA

Nar Vcs. (or cEp): G-l4+^ BE{- O,+4<- oim.tc: SE.l\,t[ - *Rlb.

Pm'tt Mrtc.ill: e€DRoc-*.
phyriuraphv: Sou-fFt p+,crNG Sr€EF SLo"E / N)ffipsL. \ </4r$for\t .

Rcrhf: Srr.l6eE Dnincgo: Slh or Alkll i :

Elcvrtbn: 70 S S,. FT. Gr. Wator Stonincrr:

Sbpc: Moisturc:

Arpact: Root Oirtrib.: 96 Cl.v {control rcct. rvc.):
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September 22,  1994

Mr. Michael W. Glasson
Senior Geologist/ Western Operations
Andalex Resources, Inc.
Tower Division
P.O.  Box 902
Pr ice,  Utah 84501

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

Dear Mr.  Glasson:

EarthFax Engineering, lnc. (EarthFax) is pleased to provide to Andalex Resources, Inc.
(Andalex) this letter report detai l ing 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 f ive
sections: an introduction containing a brief descript ion of the work performed, a descript ion
of the soil  survey, descript ions of the soils encountered, calculations of the volume of
available topsoil  for reclamation based upon the results of the survey, and a descript ion of the
vegetation in the survey area. Addit ionally, the fol lowing attachments are included with this
report:

Attachment A - Soils Map,

Attachment B - Typical Datino and Brycan Pedon Soils Descript ion 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 soi l  survey of the proposed Aberdeen
Mine Left Hand Fork fan pad area in September, 1994. Andalex provided EarthFax with a
map i l lustrating 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  o f  t he  NE 1 /4  o f  Sec .  13 ,  T .135 .  R .10E . ,  SLBM.  The  a rea  o f  t he
proposed disturbance is approximately 0.93 acre.

EarthFax
EqrthFax

Engrineeringr Inc.
Engineers/Scientlsts
7324 So. Union Pork Ave,

Suite 100
Midvole, Utoh 84047

Telephone 801-561-1555
Fox B0 l -561- l86 i
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An order 1 soi l  survey of the site was conducted during the week of September 1 1,
1994. Three soils with their were encountered during the soilsurvey: Cabba family extremely
stony loam on 30 to 6O percent slopes, Datino very stony loam on 40 to 70 percent slopes,
and Brycan loam on 1O 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 f irst identifying the l imits of the proposed disturbed
area. The boundaries of the area had been surveyed Andalex and the area corners f lagged
prior to the start of the soil survey. The flagging was located by EarthFax personnel and
seven potentialtest 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 identif ied 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 l ines. 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
soi l  survey is included in the Andalex Centennial Project Mining and Reclamation Plan (MRP)
as Appendix M, Soil  Survev and Veqetation Inventorv of the Proposed Sunnvside 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 Survev of Carbon Area.
Utah, June 1 988.
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Cabba Family Extremely Stony Loam, 30 to 6O Percent Slope

The Cabba family extremely stony loam, 3O to 6O percent slopes, in the pad area is
shallow to moderately deep and well drained. l t  occurs on steep mountain slopes at
efevations between 7075 and 7130. The soil  is derived mainly from sandstone and shale.
The average annual rainfal l  is between 12 and 16 inches. The mean annual temperature is
43 to 45 degrees F and the averagetreeze-free season is 1OO 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.
Erodibi l i ty is low. These soils are identif ied as loamy, mixed (calcareous), fr igid, shallow Typic
Ustorthents.

The Cabba family extremely stony loam, 30 to 6O percent slope identified in the mine
area is very similar to the Cabba family, 4O to 7O percent slopes identif ied and discussed in
the Soil  Survev of Carbon Area. Utah. Following is brief descript ion of the Cabba family, 40
to 70 percent slopes as presented in the Soil  Survev of Carbon Area. Utah.

Cabba familv. 40 to 70 oercent slooes (Soil  Survev of Carbon Area. Utah)

This shallow, well  drained soil  is on mountain slopes. l t  is in the vicinity of Watt is and
in the Deadman Canyon area. lt formed in colluvium derived dominantly from sandstone and
shale. Slope is mainly 4O 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, lndian ricegrass, Salina
wildrye, and birchleaf mountainmahogany. Elevation is 7,200 to 8600 feet. the average
annual precipitat ion 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 l ight yel lowish brown gravelly loam over
sandstone. Depth to sandstone is 10 to 20 inches.

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

Permeabil i ty of this Cabba Family soi l  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 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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1O 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 5O. 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. lf 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 capabil i ty subclass Vll le, non-irr igated, and in the Upland Very Steep
Stony Loam (Pinon-Utah Juniper) woodland site.

These soils are identif ied as loamy, mixed (calcareous), fr igid, shallow Typic
Ustorthents.

Cabba familv extremelv stonv loam. 30 to 6O oercent slooe (fan oad)

A typical pedon of Cabba family 30 to 6O percent slope was described in test pit TP-z.
TP-2 is located approximately 190 feet south and 3O feet west of the northeast corner of Sec.
13 ,  T .13S .  R .1OE. ,  SLBM.

A' - O to 12 inches; brown (1OYR5/3) 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,, - 12to 20 inches; yel lowish brown (1OYR5/6) very cobbly si l ty loam, subangular
blocky structure, soft, very friable, slightly sticky and slightly plastic, few very fine
roots, many very fine pores, approximately 1 5 percent pebbles, 10 percent cobbles,
strongly effervescent, abrupt smooth boundary.

Sandstone bedrock at 20 inches below ground surface.

Two additionat 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, 4O to 70 Percent Slopes

This soi l  is moderately deep, welldrained, and moderately permeable. The soil  occurs
at the base of steep mountain slopes at elevations between 7O4O 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 1 10 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, identif ied 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 fol lowing is a typical profi le of the Datino very stony loam, 15 to 35
percent slopes as described in Appendix M. A copy of the descript ion 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 verv stonv loam. 15 to 35 oercent slooes (Aooendix M. Andalex Centennial
MRP)

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

The average annual precipitat ion is 12 to 16 inches. The mean annual air temperature
is 43 to 45 degrees F. The average frost-free season is 100 to 1 1O 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.

ln 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 6O inches.
Surface runoff is slow and erosion hazard is slight under native vegetation, and moderate if
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vegetation is removed. Erodibi l i ty is low. This soi l  is used for grazing of l ivestock and wildl i fe
habitat.

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

Datino loam. 40 to 7O oercent slooes (fan oad)

A typical pedon of Datino loam, 4O to 70 percent slopes, in the pad area was described
in test pit TP-S. The test pit is located approximately 350 south and 1O feet west of the
nor theast  corner  of  Sec.  13,  T.135.  R.1OE.,  SLBM.

A., - O to 4 inches; very dark grayish brown (1OYR3/2) loam, granular structure, soft,
friable, slightly sticky and slightly plastic, common fine roots, common fine interstitial
pores, 1O 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 3O stones,
strongly effervescent, clear wavy boundary.

\ - 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 1O 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 soi l  is moderately deep and well drained. ln the pad area, i t  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 7O5O 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 1 1O days. The slopes are 1O 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.

Brvcan boulderv loam. 8 to 20 oercent slooes (Soil Survev and Veoetation Inventorv
of the Prooosed Sunnvside Mine Site and Extension of the Pinnacle Mine Site)

This soil is very deep and well drained. lt occurs in the bottoms of canyons and on
alluvial fans at the foot of very steep mountains slopes at elevations of 7,050 to7'lOO feet.
This soil formed in alluvium derived mainly from sandstone and shale.

The average annual precipitat ion is 12 to 16 inches. The mean annual air temperature
is 43 to 45 degrees F. The average frost-free season is 100 to 1 1O days.

Slopes are 8 to 2O 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.

lncluded 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 1 1 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 1 1 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 6O 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 Haploborolls.
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Brvcan loam. 1O to 25 oercent slooes (fan oad)

A typical pedon of Brycan loam, 10 to 25 percent slopes, was described in test pit TP-
The test pit is located approximately 340 south and 7O feet west of the northeast corner
Sec .  13 ,  T .135 .  R .1OE. ,  SLBM.

O,, - O 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 (1OYR4/3) 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 (1OYRzlz't loam, subangular blocky structure,
soft. very friable, slightly sticky and slightly plastic, common fine to coarse roots, few
fine pores, approximately 1O percent pebbles, noneffervescent, clear smooth
boundary.

C2- 14 to 16 inches; l ight yel lowish 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, 1O 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 TOPSOI L 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 (O.33 ft) of soi l  wil l  be removed from the Datino family soi ls area (0.26
acres), and 16 inches (1.3 ft) of soi l  wil l  be removed from the Brycan soils area Q.22 acres),
approximately 786 cubic yards of topsoil  wil l  be available for reclamation of the pad area.
Addit ional soi l  may be available i f  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 identif ied: the Upland Stony Loam (P-J) of the Cabba family soi ls and
the Datino soils and Mountain Stony Loam (oak) of the Brycan soils. Vegetation present in
the Cabba family soi ls (pad area) includes Salina wildrye, low gray sage, big sage, Utah juniper
and pinon pine, plants that are general ly included in an Upland Stony Loam plant community.
ln 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.

lf 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,(h>.
Chris D. Hansen

cc: Mr. Daron Haddock
Permit Supervisor, UDOGM
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SOILS MAP



ATTACHMENT B

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



Slopes are 8 to 20 percent.  They

and are short  in iength.

Vegetat ion is that  descr ibed as

s i te  in  the  fo l low ing  sec t ion .

gamb' le oak and bigtooth maple.

A typical pedon of Brycan

described near the north

meters (25 feet) west of
locat ion.  )

are concave, east and west facing

the Mountain

Most  v i  s ib le
Stony Loam (oak) range

is  the fa i r ly  dense

Included in mapping are smal l  areas of  Dat ino soi ' ls  a iong the upper

marg ins  and smal l  a reas  o f  a  so i l  iden t ica l  in  a l l  charac ter is t i cs

except i t  contains more rock f ragments throughout the soi l  prof i le

than is al lowed for the Brycan ser ies.

In a typical  prof i le,  the surface layer is grayish brown bouldery

loam about 28 cent imeters (11 inches) tn icf .  The under ly ing layer

is brown bouldery sandy loam about 38 centimeters (15 inches) tnick.

The next layer is pa'le brown sandy clay loam about 35 centimeters

(14 inches) th ick.  The next layer is l ight  brownish gray l ight  c lay

loam (31 percent c lay) about 35 cent imeters (14 inches) tn ict .  The

next layer is pale brown loam_about 35 cen-timeters (14 inches) ttrict<.

This soi l  has th ick layers of  bur ied surface layers.

Permeabil ity is noderate. Available water capacity is about 28 cen-

t imeters (1.1 inches) to a depth of  t .5 meters (60 inches).  0rganic

matter content of the surface, and in some buried layers, is about 3

percent.  Ef fect ive root ing depth is about 1.5 neters (60 inches).

Surface mnoff  is  s low and erosion hazard is s l ight  under nat ive vege-

tat ion,  and moderate i f .vegetat ion is removed. Erodibi l i ty  is  moder-

ate.  This soi l  is  used for grazing of  l ivestock and wi ld l ' i fe habi tat .

The taxonomic c lassi f icat ion of  th is soi l  is  f ine- loamy, mixed, Cumul ic

Haploborol 1 s-

bouldery, loam, 8 to 20 percent slope was

boundary of the Sunnyside Area, about 7-5

the drainage bottom. (See soils map for exact
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A11---0 to 28 cent imeters (0 to 11 inches);  grayish brown
(10YR 5/2) bouidery loam; very dark grayish bror+n ( l0yR 3/Z)
moist ;  moderate,  medium platy structure;  sof t ,  very f r . iable,
s l igh t ly  s t i cky ,  s l igh t ' l y  p las t - i c ;  many f ine  and med ium roo ts ,
many f ine interst i t ia l  pores;  about 10 percent boulders;
s l igh t ly  e f fe rvescent ,  m i1d1y  a lka l ine  (pH 7 .65  in  sa tura ted
paste);  c lear wavy boundary.  (10 to 35 cent ineters th ick)

AI2---?8 to 66 cent imeters ( t t  to 26 inches) brown (10yR 5/3)
bouidery sandy loam, dark brown (10yR 3/3) moist ;  moderate
f ine granu' lar  structure;  sof t ,  very f r iable,  s l ighi ly st icky,
s ' l ight ly plast ic;  many f ine and medium roots,  many f ine inter-
st i t ia l  pores;  about 10 percent stones and boulders;  s l iSht ly
ef fervescent,  neutral  (pH 7.37 in saturated paste);  c lear
wavy boundary. (30 to 50 centimeters thick)

C1----66 to 102 cent ineters (26 to 40 inches) pale brown
(10YR 6/3) sandy clay loam, dark brown ( fOyn 3/3) moist ;
moderate medium_subangular blocky structure;  s l ight ly.hard,
f r iab le ,  s i igh t ly  i t i cky ,  s l igh t ly  p las t i c ;  many f . ine  roo ts ;
many fine interstit ial pores; few fine gravel; strongly effer-
vescent,  moderately alkal ine (pH 7.87 in saturated paste);
clear wavy boundary. (30 to 40 centimeters thick)

c2-- ' -L02 to 137 cent imeters (40 to 54 inches) l ight  brownish
gray (10YR 6/2) l ight  c lay loam (31 percent c lay),  dark gray-
ish brown (fOYn 4/2) noist; weak nredium subangular blocky
structure;  s l  ight ly 

'hard,  
f r iable,  s ' l ight ly st icky,  s l  ight ly

plastic; many fine and nredium roots; many fine interstit ial
pores; 15 percent sandstone gravel; strongly effervescent with
many threadl ike l ime segregat ions,  moderately alkal ine (pH g.1l

in saturated paste); ctear wavy boundary. (30 to 40 centimeters
th ick )
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C3----137 to 173 cent imeters (54 to 68 inches) pale brown

(10YR 6/3) loam, brown ( fOVn 4/3) moist ;  weak medium sub-

angu lar  b locky  s t ruc tu re ;  s l igh t ]y  hard ,  f r iab le ,  s t i cky

and plast ic;  many f ine and nredium roots;  many f ine inter-

st i t ia l  pores;  few gravel ;  strongly ef fervescent,  moderately '

a ika l ine  (pH 8 .23  in  sa tura ted  pas te) .

Another typical pedon of Brycan bouldery 1oam, 8 to 20 percent slopes,

was descr ibed in the Pinnacle Mine Si te extension area about 202 meters

(075 teet) south and 60 meters (200 feet) east of the north k corner

marker  sec t ion  18 ,  T .13S. ,  R .11E.  (See so i ' l s  map fo r  exac t  loca t ion . )

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

(10YR 5/2) bouldery 
' loam, 

very dark grayish brown (fOVn

3/2) moistl moderate thin platy parting to moderate fine

granular structure;  sof t ,  very f r iable,  s l ight ly st icky,

s l ight ly plast ic;  many f ine and nredium roots;  many f ine

and very fine interstit ial and tubular pores; 10 percent

boulders, 25 percent grave-l; noneffervescent, neutral

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

th ick )

A12---18 to 33 centimeters (7 to 13 inches) grayish brown

(10YR 5/2) gravelly loam, very dark brown (royn z/z)

moist ;  weak f ine granular structure;  s l ight ly hard,  very

f r iab le ,  s l igh t ly  s t i cky ,  s l igh t ly  p las t i c ;  many f ine

and medium roots;, many very fine interstit ial and tubular

pores; 15 percent gravel; noneffervescent, neutral (pH

7.0); ,  c lear wavy boundary.  (10 to 20 cent imeters th ick)

C1----33 to 61 centimeters (13 to 24 inches) brown (10YR

5/3) gravel ly loam, very dark grayish brown (10YR 3/2)

moist ;  weak medium subangular blocky structurei  hard,

f r iab le ,  s l igh t ly  s t i cky ,  s l igh t ' l y  p las t i c ;  many f ine
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and medium roots;  many f ine insterst i t ia l  and tubular pores;

15  percent  g rave l ,  5  percent  cobb le ;  s l ' i gh t l y  e f fe rvescent ,

l ime coat ings  on  unders ides  o f  g rave l ,  m i ld ly  a lka l ' ine  (pH

7.4);  gradual  wavy boundary.  (23 to 35 cent imeters th i ;k)

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

5/3) gravel ly loam, dark brown ( fOVn 4/3) moist ;  weak medium

subangular b ' locky structure;  hard,  f r iable,  s ' l ight ' ly  st icky,

s l igh t ly  p las t i c ;  many f ine  and med ium roo ts ;  many f ine  in te r -

.  st i t ia l  and tubular pores;  15 percent gravel ;  stongly ef fer-

vescent ' ,  l ime coat ings on al l  s ides of  gravel ,  moderately

alkal ine (pH 8.2);  gradua' l  wavy boundary.  (40 to 60 cent i -

meters th ick)

C3----109 to 153 cent imeters (43 to 60 inches) l ight  brown
(7.5YR 6/4) gravel ly ' loam, 

dark brown (7.5YR 4/4) moist ;

mass ive ;  hard ,  f r iab le ,  s l igh t ly  s t i cky ,  s l igh t ly  p las t i c ;

many fine and medium roots; many fine interstit ial and tUbu-

lar  pores;  15 percent gravel , -10 percent cobble;  strongly

ef fervescent,  moderately alkal ine (pH 8.2)-

Bd Brycan soi ls disturbed

This soi l  is  the same in al l  character ist ics as the Ba Brycan bouldery

loam, except i t  has been physical ly disturbed by earth moving equip-

mnt in roadbed preparat ion and other related mining act iv i t ies.  I t

is devoid of vegetation and contains the major haul roads and facil i ty

locations. Many of the pedons are truncated while others have thick

deposi t ions of  surface mater ia ls.

Da Datino very stony loam, 15 to 35 percent s' lopes

This soi l  is  very.deep and wel l  drained. I t  occurs on al luvial  fans

at the toeslope of  very steep mountain s ideslopes at  e levat ions of
2,160 to 2,175 meters (7,100 to 7,150 feet) .  This soi l  formed in

coluvium and al luvium der ived mainly f rom sandstone and shale.
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The average annual  precipi tat ion is 30 to 41 cent imeters ( i2 to 16

inches).  The mean annual  a i r  temperature is 6 to 7 degrees cent ' i -

grade (43 to 45 degrees F.) .  The average frost- f ree season is 100

to 110 days.

S' lopes are 15 to 35 percent and are main' ly east facing. They are

short  in length and are mainly concave.

Vegetat ion is that  descpibed for the Upland Stony Loam (P-J) in the

vegetat ' ion sect ion of  th is report .  Most 'v is ib le is the dominance of

p'inyon and juniper trees in rather open stands with sagebrush and

sal ina wi ldrye grass

In a typical profi ' le, the surface layer is grayish brown very stony

sandy loam about 28 cent imeters ( t t  inches) th ick.  The under ly ing

layer is pale brown very cobbly loam about 18 centimeters (7 inches)

thick.  The next layer is pale brown very cobbly s ' i l t  loam or 'sandy

loam about 107 centimeters (42 inches) thick-

- . .

Penneabil ity is moderate. Available water capacity is 10 to 15 centi-

meters (4 to 6 inches) to a depth of  1.5 meters (60 inches).  Qrganic

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 s' l ight under native vegetation, and moderate if

vegetat ion is removed. Erodibi l i ty  is  low. This soi l  is  used for

grazing of  l ivestock and wi ld l i fe habi tat .

The taxonomic c ' lassi f icat ion of  th is soi l  is  loamy-skeleta ' l  ,  mixed,

Typic Haploborol ls-

A typical pedon of'Datino very stony loam, 15 to 35 percent siopes 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 soi ls map for exact locat ion.)
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A1----0 to 28 cent imeters (0 to 11 inches) grayish

brown (fOVn 5/2) very stony sandy loam, very dark
grayish brown ( fOyn 3/2) moist ;  moderate th in platy
part ing to moderate f ine granular structure;  sof t ,
very  f r iab le ,  nons t icky ,  nonp las t ic ;  many f ine  and
very f ine roots;  many f ine interst i t ia l  pores;  20
percent stones, 15 percent cobble,  10 percent gravel ;

noneffervescent,  neutra ' l  (pH 7.0);  c lear wavy boundary.
(25 to 35 centinreters thick)

82----28 to 46 centimers (ff to 18 inches) pale brown
(10YR 6/3) very cobbly loam, dark brown (10YR 3/3)
moist ;  moderate f ine subangular blocky structure;
hard ,  very  f r iab le ,  s l igh t ly  s t i cKy ,  s ' l i gh t l y  p las-

t ic;  many f ine and rpdium roots;  many f ine interst i -
t ia l  pores;  20 percent cobble,  15 percent.gravel ,  5 ,
percent stones; weakly ef fervescent,  neutral  (pH 7.2);
clear wavy boundary. (19 to 23 centimeters thick)

CLca--46 to 153 centiineters (18 to 60 inches) pale

brown (10YR 6/3) very cobbly s i l t  loam, brown ( fOVn

4/3) moist ;  massive;  hard,  f r iab' le,  s l ight ly st icky,
s l ight ly plast ic;  many f ine and medium roots;  many f ine
interst i t ia l  pores;  25 percent cobble,  20 percent gravel ,

15 percent stones; strongly effervescent, moderately aI-
ka l ine  (pH 8 .2 ) .

Another typifying pedon of Datino very stony sandy'loam was described
approximately 225 meters (750 feet) due south of the north 1-o corner
marker,  sect ion 18, T.13s.,  R.11E. in the Pinnacle Mine Si te exten-
sion area. (See soi ls map for exact locat ion.)
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Ai1---0 to 10 cent imeters (0 to 4 inches) grayish brown
(toyn 5/2) very stony sandy loam, very dark brown (toyn

2/2 noist ;  moderate th in platy structure;  very f r iable,
nonst icky,  nonplast ic;  many f ine and nedium roots;  many
very f ine interst i t ia l  and tubular pores;  15 percent
grave l ,5  percent  cobb le ,5  percent  s tones ;  nonef fe rves-

cent,  neutral  (pH 7.2);  c lear wavy boundary.  (Z to tS
cent imeters th ick)

A12---10 to 33 centimeters (4 to 13 inches) grayish brown
(fOyn 5/2) grave'l ly loam, very dark grayish brown (10YR

3/2) moist; moderate fine granular structure; soft, very
fr iable,  s l ight ly st icky,  s l ight ly plast ic;  many f ine and
medium roots;  many very f ine interst i t ia l  and tubular pores;

25 percent gravel, 5 percent cobble; noneffervescent, neu-
tral (pH 7.2); clear wavy boundary. (to to 30 centimeters
thick)

82----33 to 51 centimetgrs (14 to 20-inches) pale brown
(10YR 5/3) gravelly loam, brown (fOyn 4/3) moist; moder-
ate f ine subangular blocky structure;  s l ight ly hard,  f r i -

able,  s l ight ly st icky,  s l ight ' ly  p last ic;  many f ine and
medium roots; many very fine interstit ial and tubular pores;

15 percent gravel, 10 percent cobble, 5 percent stones;
weakly ef fervescent;  mi ld ly alkal ine (pH 7.8);  abrupt smooth
boundary. (tO to 20 centimeters thick)

Clca--Sl to 66 centineters (20 to 26 inches) pale br:own
(10YR 6/3) very gravelly sandy loam, brown (10YR 4/3)
moist ;  massive;  hard,  f r iable,  s l ight ' ly  st icky,  s l ight ly
plastic; many fine and nedium roots; many fine interstit ial
and tubular pores; 30 percent gravei, 5 percent cobbJe, 5
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5 percent stones; strongly ef fervescent,  moderately a ' lka-
l ine  (pH 8 .2) ;  abrup t  smooth  boundary .  (go  to  45  cent i -
meters th ick)

C2ca--66 to 92 cent imeters (26 to 36 inches) very pale

brown (10YR 7/3) gravet ly sandy loam, brown (10YR 4/3)
moist ;  weak f ine subangular blocky structure;  hard,  f r i -
ab le ,  s l igh t ly  s t i cky ,  s l igh t ly  p ' las t i c ;  many f ine  and
medium roots;  many f ine interst ' i t ia l  and tubular pores;

10 percent gravel ,  5 percent cobble;  strongly ef ferves-
cent,  moderately alkal ine (pH 8:2);  abrupt smooth bound-
ary.  (20 to 30 cent imeters th ick)

C3ca--92 to 153 centimeters (36 to 60 inches) pale brown
(tOyn 6/3) very gravel ly sandy loam, brown (10YR 4/3)
moist ;  massive;  hard,  f r iable,  nonst icky,  nonplast ic- ,
many fine and medium roots; many fine interstit ial and
tubular pores; 25 percent gravel, 10 percent cobble, 10
pefcent stones; strongly effervescept; moderately alka-
l ine (pH 8.2).  (50 or more cent imeters th ick)

R0 Rock outcrop, 50 to 100 percent slopes

This land type occurs only in the Pinnacle Mine Si te.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.
I t  is  essent ia l ly  devoid of  vegetat ion;  consequent ly has no associated
range si te.  Permeabi l i ty  is  essent ia l ly  zero.  Runoff  is  very high
and erosion hazard is very s l ight  (hard'rock).  This land type is used
for aesthetics and watershed.

i t  has no taxonomic c lassi f icat ion;  that  is ,  i t  is  c lassi f ied as
Soi l ;  consequent ly,  i t  has no water or nutr ient-holding capaci ty
no effective rooting depth.

Not

and
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ATTACHMENT C

ESTIMATED AVAILABLE TOPSOIL CALCULATIONS



ANDALEX RESOURCES, INC.
ABERDEEN MINE LEFT HAND FORK

ESTI MATED AVAI I.AB LE TO PSO I L VO LU M E CALC U I.ATI O N S

Cabba Familv Soils

Area: 19,652 SF
Average depth of available topsoil: 0.25 ft
Volume of topsoil: 19,652 SF X 0.25 ft = 4913 CF

4913 CF I 27 CFICY : 182 CY

Datino Soils

Area: 11,252 SF
Average depth of available topsoil: 0.33 ft
Volume of topsoil: 11,252 SF X 0.33 ft = 3713 CF

3713 CF | 27 CFICY = 137 CY

Brvcan Soils

Area: 9704 SF
Average depth of available topsoil: 1.3 ft
Volume of topsoil: 9704 SF X 1.3 ft : 12,615 CF

12,615 CF I 27 CFICY : 467 CY

TOTAL ESTIMATED AVAIIABLE TOPSOIL 786 CY
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VEGETATION MAP
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