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To enter text, click in the box and We your response. If a box already contains a entry select the entry and type
the replacement. You can use the lab key to move from one fi,eld to the next- To select a check box, click in the box or
rype an x.

GENERAL INFORMATION

PacifiCorp
Cottonwood Mine

Energy West Mining Company
July 6, 2009
c/015/0019
\Ianagelof Geology and Permitting
435-687 -4720

Permitte Name
Mine Name
Operator Name

(If other then permittee)
Permit Expiration Date
Permit Number
Authorized Representative Title
Phone Number
Fax Number
E-mail Address
Mailing Address
Designated Representative
Resident Agent
Resident Agent Mailing Address

^Number of Binders Submitted
-
--

435-687 -2695

P.O. Box 310 Huntington, Utah 84528
Chuck Semborski
Chuck Semborski
P.O. Box 310 Huntington, Utah 84528

IDENTIFICATION OF OTHBR PBRMITS
Identify other permits that are required in conjunction with mining and reclamation activities.

Permit T I D N umber Descri ration Date
MSHA Mine ID(s) 42-0r22r Cottonwood Mine None

MSHA Impoundment(s) 12 1 1 -UT-09-0205 2-02 North Sediment Pond None
121 1-UT-09-02052-02South Sediment Pond None

NPDESruPDES Permit(s) uT0022896 site 001,003, 004,005 consistins of I0/3lt07
mine discharge and sediment ponds

PSD Permit(s) (Air) DAQE-694-95 Issued 819195,Includes Trail Mtn Mine None
DAQE-835-9r Issued 12/1619l, WRS None

Other
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CERTIFIBD REPORTS
List the certified inspection reports as required by the rales and ud.der the approved plan that must be

periodically submitted t the Division. Specify whether the information is included as Appendix A to this report
or currently on file with the Division.

Certified Reports:

Excess Spoil Piles
Refuse Piles
Impoundments

Other

l'lechnical Data:

-
Climatological
Subsidence Monitoring
Vegetation Monitoring
Raptor Survey
Soils Monitoring
Water Monitoring

First quarter

Second quarter
Third quarter

Fourth quarter
Geological / Geophysical
Engineering
Non Coal Waste /
Abandoned Underground
Equipment*
Other Data

Included or on file with DOGM Comments
Included On File

Required
Yes No
trX
XN
XN

un
T

nn

n
Xx

tr
n

tru
ntr

REPORTING OF OTHER TECHI{ICAL DATA
List other technical data and information as required under the approved plan, which must be

peiodically submitted to the Division. Specify whether the information is included as Appendix B to this report
or currently on fiIe with the Division.

Included or on file with DOGM Comments
Included On file

No discharge from sediment ponds in
2005

Included in Separate Hydrologic Report
Included in Separate Subsidence Report
Refer to Appendix B
Filed in DOGM's Confidental File

Req
Yes

T
X
X
X
In
X
X
X
X
f
Tn

T
tr
T
T

ul

Inr
X
T
T
X
X
X
X
lur

T
T
tr
T

X
X
X
T
T
f
X
X
X
X
T
f
T

n
l
Tn

red
No

Xn
I
tr
X
f
f
f
T
T
X
X
X

n
T
trr

Included in Separate Hydrologic Report
Included in Separate Hydrologic Report
Included in Separate Hydrologic Report
Included in Separate Hydrologic Report

Reminder: If equipment has been abandoned during 2004, an amendment must be submitted that includes a map
showing its location, a description of what was abandoned, whether there were any hazardous or toxic materials and any
revision to the PHC as necessary
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LEGAL, FINANCIAL, COMPLIANCE AND RELATED INFORMATION
Change in administration or corporate structure can ojlen bring about necessary changes to

information found in the mining and reclamation plan. The Division is Requesting that each permittee review
and update the legal, financial, compliance and reLated information in the plan as part of the annual report.
Please provide the Department of Commerce, Annual Report of Officers, or other equivalent information as
necessary to ensure that the information provided in the plan is current. Provide any other change as
necessary regarding land ownership, Iease acquisitions, legal results f'rom appeals of violations, or other
changes as necessary to update information required in the mining and reclamation plan. Includz certified
financial statements, audits or worlcsheets, which may be required to meet bonding requirements. Specify
whether the information is cunently on file with the Division or included as Appendix C to the report.

Legal / Financial Update Required Included or on File with DOGM Comments
Yes No Included On file

Department of Commerce,
Annual Report Officers

Other
X

T
Tn

-MINEMAPS

Copies of mine maps, current and uplo-date through at least December 3I , 2004, are to be provided to
the Division as Appendix D to this report in accordnnce with the requirements of R 645-301-525.270. These
map copies shall be made in accordance with 30 CFR 75.1200 as required by MSHA. Upon request, the
Division shall keep mine maps confidential. Please provide a CD.

Map Number(s) Map Title/ Description Confidential

None See previous annual reports (mine is currently in cessation)

XT T

I
tr
f

Tr
T

Tr
T

No

r
tr
T
l
T
T
T
f
T
Tr

Yes

r
T
Trn
T
f
T
l
I
l
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OTHER INFORMATION
Please provide any comments offurther inforrnation to be included as part of the Annual Report. Any

other attachments are to be provided as Appendix E to this report. If information is submitted as a group rather
then by individual mine, please identify each of the mine's data in the list below.

Additional attachment to this report? Yes f NoX

O :\FORMS\Annual rpt\Ann ual. doc
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To enter tert, click in the box and type your response. If a box already contains att entry select the entry and type
the replacement. You can use the tab key to move from one field to the next. To select a check box, click in the box or
type an x..

GEIYERAL INT'ORMATION

PacifiCorp
Deer Creek Mine

Energy West Mining Company
February 7,2006
c/015/0018
Manager of Geology and Permitting
435-687 -4720

Permitte Name
Mine Name
Operator Name

(If other then permittee)
Permit Expiration Date
Permit Number
Authorized Representative Title
Phone Number
Fax Number
E-mail Address
Mailing Address
Designated Representative
Resident Agent
Resident Agent Mailing Address

^I.{umber of Binders Submitted

-

435-687 -2695

P.O. Box 310 Huntington, Utah 84528
Chuck Semborski
Chuck Semborski
P.O. Box 310 Huntington, Utah 84528

IDENTIFICATION OF OTIMR PERMITS
Identifu other permits that are required in conjunction with mining and reclamation activities.

Permit ID Number Descrintion iration Date
MSHA Mine ID(s) 42-00221 Deer Creek Mine None

MSHA Impoundment(s) None

NPDESruPDES Permit(s) uT0023604 Site 001: Sediment Pond IU30t07
Site 002: Mine Discharge

PSD Permit(s) (Air) DAQE-g26-96 Issued 1014/96, Mine Tipple None
DAQE-g26-91 Issued 1215191, WRS None

Other
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CERTIFIED REPORTS
List the certified inspection reports as required by the rules and udder the approved plan that must be

periodically submitted t the Division. Specify whether the information is included as Appendix A to this report
or currently on file with the Division.

Certified Reports:

Excess Spoil Piles
Refuse Piles
Impoundments
Other

Technical Data:

Ulimatological
Subsidence Monitoring
Vegetation Monitoring
Raptor Survey
Soils Monitoring
Water Monitoring

First quarter

Second quarter

Third quarter
Fourth quarter

Required
Yes No
ux
XN
XT

T
trn
un

n
X
X

Tn
tru
trn

Included or on file with DOGM Comments
Included On File

Site 001: Sediment Pond

Included or on file with DOGM Comments
Included On file

Included in Separate Hydrologic Report
Included in Separate Subsidence Report
Refer to Appendix B
Filed in DOGM's Confidental File

REPORTING OF OTHER TECIINICAL DATA
List other technical dnta and information as required under the approved plan, which must be

periodically submitted to the Division. Specify whether the information is included as Appendix B to this report
or currently on file with the Division.

Included in Separate Hydrologic Report
Included in Separate Hydrologic Report
Included in Separate Hydrologic Report
Included in Separate Hydrologic Report

Geological / Geophysical
Engineering
Non Coal Waste /
Abandoned Underground
Equipment*
Other Data

Reminder: If equipment has been abandoned during 2005, an amendment must be submitted that includes a map
showing its location, a description of what was abandoned, whether there were any hazardous or toxic materials and any
revision to the PHC as necessary.

T
T
tr
Xr
T
X
X
X
X
l
tr
T

l
T
lr

X
X
X
Tr
T
X
X
X
X
l
T
f,

u
Tnr

red
No

X
T
f
T
Xr
Tr
T
T
Xx
X

rr
Ir

Req
Yes
T
X
X
X
fu
X
X
X
Xr
l
T

r
f
Tr
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LEGAL, FINANCIAL, COMPLIANCE AND RELATED INFORMATION
Change in administration or corporate structure can often bing about necessdry changes to

information found in the mining and reclatnation plan. The Division is Requesting that each permittee review
and update the legal, financial, compliance and related information in the plan as part of the annual report.
Please provide the Department of Commerce, Annual Report of Officers, or other equivalent infornxation es
necessary to ensure that the information provided in the plan is current. Provide any other change as
necessary regarding land ownership, lease acquisitions, Iegal results from appeals of violations, or other
chnnges as necessary to update information required in the mining and reclatnation plan. Include certified
financial statements, audits or worksheets, which may be required to meet bonding requirements. Specifi
whether the information is currently on fiIe with the Division or included as Appendix C to the report.

Required Included or on File with DOGM Comments
Yes No Included On file

xn I X

x
l
T

lMrr{EMAPS
Copies of mine maps , current and up-to-date through at least December 3 I , 2005 , are to be provided to

the Division as Appendix D to this report in accordance with the requirernents of R 645-301-525.270. These
map copies shall be made in accordance with 30 CFR 75.1200 as required by MSHA. Upon request, the
Division shall keep mine maps confidential. Please provide a CD.

Map Number(s) Map Title/ Description Confidential

None Deer Creek Mine Production Map (Current as of March, 2006)

Legal / Financial Update

Department of Commerce,
Annual Report Officers

Other
nu
I

T
tr
f

T
l
T

No

T
T
fn
f
Tx
T
Tr
f

Yes

Xn
T
Tnn
T
T
T
I
l
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OTHER INFORMATION
Please provide any comments offurther information to be included as part of the Annual Report. Any

other attachments are to be provided as Appendix E to this report. If information is submifted as a group rather
then by individual mine, please identify each of the mine's data in the list below.

Additional attachment to this report? Yes f NoX

O :\FORMS\Annual rpt\Annual. doc
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To enter text, click in the box and type your response. If a box already contains an entry select the entry and type
the replacemmt. You can use the tab key to move from one field to the next- To select a check box, click in the box or
type dn )t.

GENERAL INFORMATION

PacifiCorp
Des Bee Dove Mine

Energy West Mining Company
August 392010 (Mine reclaimed in 2003)
ct015t00t7
Manager of Geology and Permitting
435-687 4720

Permitte Name
Mine Name
Operator Name

(If other then permittee)
Permit Expiration Date
Permit Number
Authorized Representative Title
Phone Number
Fax Number
E-mail Address
Mailing Address
Designated Representative
Resident Agent
Resident Agent Mailing Address

^Number of Binders Submitted

-

435-687 -2695

P.O. Box 310 Huntington, Utah 84528
Chuck Semborski
Chuck Semborski
P.O. Box 310 Huntington, Utah 84528

IDENTIFICATION OF OTHER PERMITS
Identify other permits that are required in conjunction with mining and reclamation activities.

Permit T ID Number Descri Ex iration Date
MSHA Mine ID(s) Records abandond bv MSFIA March

27. 1987

MSHA Impoundment(s)

NPDESruPDES Permir(s) Site 001: Sediment Pond

PSD Permit(s) (Air)

Other
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CERTIFIED REPORTS
List the certified inspection reports as required by the rules and udder the approved plan that must be

periodically submitted t the Division. Specify whether the information is included as Appendix A to this report
or cunently onfiIe with the Division.

Certified Reports:

Excess Spoil Piles
Refuse Piles
Impoundments
Other

^Technical 
Data:

$limatological
Subsidence Monitoring
Vegetation Monitoring
Raptor Survey
Soils Monitoring
Water Monitoring

First quarter

Second quarter
Third quarter
Fourth quarter

Geological / Geophysical
Engineering
Non Coal Waste /
Abandoned Underground
Equipment*
Other Data

Required
Yes No
trXxu
XN

n
f,u
trn

n
X
X

n
T

NTxn

Included or on file with DOGM Comments
Included On File

Sediment Pond: Site 001

Included or on file with DOGM Comments
Included On file

Included in Separate Hydrologic Report
lncluded in Separate Subsidence Report
Refer to Appendix B
Filed in DOGM's Confidental File

REFORTING OF OTIIER TECHNICAL DATA
List other technical data and information as required under the approved plan, which must be

periodically submitted to the Division. Specifl whether thz information is included as Appendix B to this report
or currently on file with the Division.

Included in Separate Hydrologic Report
Included in Separate Hydrologic Report
Included in Separate Hydrologic Report
Included in Separate Hydrologic Report

Reminder: If equipment has been abandoned during 2005, an amendment must be submitted that includes a map
showing its location, a description ofwhat was abandoned, whether there were any hazardous or toxic filaterials and any
revision to the PHC as necessary.

r
T
f
X
I
T
X
X
X
X
Tr
T

Ix
Tr

X
X
X
T
T
T
X
X
X
X
Tr
tr

n
tr
In

red
No

Xn
T
I
X
lnun
T
X
X
X

tr
T
T
f

Req
Yes

l
X
X
X
Tr
X
X
X
X
T
trn

T
Tn
T
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LEGAL, FINANCIAL, COMPLIANCE AND RELATED INFORMATION
Change in administration or corporate structure can often bring about necessary changes to

information found in the mining and reclamation plan. The Division is Requesting that each permittee review
and update the legal, financial, compliance and related information in the plan as part of the annual report.
Please provide the Department of Commerce, Annual Report of Officers, or other equivalent information as
necessary to ensure that the information provided in the plan is current. Provide any other chnnge as
necessary regarding land ownership, lease acquisitions, legal results from appeals of violations, or other
changes as necessary to update information required. in the mining and reclamation plan. Include certified
financial statements, audits or worksheets, which may be required to meet bon"ding requiretnents. Specifi
whether the infonnation is currently on fi.Ie with the Division or included as Appendix C to the report.

Legar / Financial Update 
+::*ifl lr":il!;l 

- ." 
Stjrvith 

DocM comments

Department of Commerce,
Annual Report Officers

Other
X

T
Tn

f"r*rn"s
Copies of mine maps, current and up+o-date through at least December 31, 2005, are to be provided to

the Division as Appendix D to this report in accordance with the requirements of R 645-301-525.270. These
map copies shall be made in accordance with 30 CFR 75.1200 as required by MSHA. Upon request, the
Division shall keep mine maps confidential. Please provide a CD.

Map Number(s) Map Title/ Description

None See previous annual reports (mine reclaimed in 2003)

XT I

tr
tr
T

n
Tn

nu
T

ential
No

u
T
tr
Tr
T
lr
T
T
T

Confid
Yes

T
T
T
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T
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OTHER INT'ORMATION
Please provide any cornments offurther information to be included as part of the Annual Report. Any

other attachments are to be provided as Appendix E to this report. If infonnation is submitted as a group rather
then by individual mine, please identifl each of the mine's data in the list below.

Additional attachment to this report? Yes f] NoX

O:\FORM S\Annual rpt\Annual. doc



2OO5 ANNUAL REPORT Page I

To enter text, click in thz box and We your response. If a box already contains an entry select the entry and type
the replacement. You can use the tab key to move from one field to the next. To select a check box, click in the box or
type an x.

GENERAL INFORMATION

PacifiCorp
Trail Mountain Mine

Energy West Mining Company
February 10, 2010
c/0r5/0009
Manager of Geology and Permitting
435-687 -4720

Permitte Name
Mine Name
Operator Name

(If other then permittee)
Permit Expiration Date
Permit Number
Authorized Representative Title
Phone Number
Fax Number
E-mail Address
Mailing Address
Designated Representative
Resident Agent
Resident Agent Mailing Address

-Number of Binders Submitted

T'

435-687 -2695

P.O. Box 310 Huntington, Uqah 84528
Chuck Semborski
Chuck Semborski
P.O. Box 310 Huntington, Utah 84528

IDENTIFICATION OF OTIIER PERMITS
Identify other permits th.at are required in conjunction with mining and reclamation activities.

Permit T I D N ber Desc

Other

um n Expiration Date
MSHA Mine ID(s) 42-01211 Trail Mountain Mine None

MSHA Impoundment(s) None

NPDES/UPDES Permit(s) rn0023728 Site 001: Sediment Pond I2t3u07
Site 002: Mine Discharge

PSD Permi(s) (Air) DAQE-694-95 Issued 819/95 None
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CERTIFIED REPORTS
List the certified inspection reports as required by the rules and udder the approved plan that must be

periodically submitted t the Division. Specify whether the infonnation is included as Appendix A to this report
or currentht on file with the Division.

Certified Reports:

Excess Spoil Piles
Refuse Piles
Impoundments
Other

^ 
Technical Data:

Utimatological
Subsidence Monitoring
Vegetation Monitoring
Raptor Survey
Soils Monitoring
Water Monitoring

First quarter

Second quarter
Third quarter
Fourth quarter

Geological / Geophysical
Engineering
Non Coal Waste /
Abandoned Underground
Equipment*
Other Data

Included or on file with DOGM
Included On File

Required
Yes No
NX
XX
XN

Comments

nnn
nn

T
X
X

!
tr

nnutr

Site 001: Sediment Pond

REPORTING OF OTHERTECHNICAL DATA
List other technical data and information ds required under the approved plan, which must be

periodically submitted to the Division. Specify whether the information is included as Appmdk B to this report
or currently on file with the Division.

Included or on file with DOGM Comments
Included On file

tncluded in Separate Hydrologic Report
Included in Separate Subsidence Report
Refer to Appendix B
Filed in DOGM's Confidental File

Included in Separate Hydrologic Report
Included in Separate Hydrologic Report
Included in Separate Hydrologic Report
lncluded in Separate Hydrologic Report

Reminder: If equipment has been abandoned during 2005, an amendment must be submitted that includes a map
showing its location, a description of what was abandoned, whether there were any hazardous or toxic materials and any
revision to the PHC as necessary.

Tr
T
X
T
l
X
X
X
X
T
T
T

r
T
T
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X
X
Tr
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X
X
X
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l
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No

Xnn
l
X
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X
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Yes
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LEGAL, FINANCIAL, COMPLIANCE AND RX,LATED II\FORMATION
Chnnge in administration or corporate structure can orten bing about necessary changes to

information found in the mining and reclamation plan. The Division is Requesting that each permittee review
and update the legal, financial, compliance and related information in the plan as part of the annual report.
Please provide the Department of Commerce, Annual Report of Officers, or other equivalent information as
necessary to ensure that the information provided in the plan is current, Provide any other change as
necessary regarding land ownership, lease acquisitions, legal results from appeals of violations, or other
changes as necessary to update information required in the mining and reclamation plnn. Include cenified
financial statements, audits or worl<sheets, which may be required to meet bonding requirements. Specify
whether the infonnation is currently on fiIe with the Division or included as Appendix C to the report.

Legal / Financial Update Required Included or on File with DOGM
Yes No Included On file

Department of Commerce,
Annual Report Officers

Other
X

rn
l

f^*ro"s
Copies of mine maps, current and up+o-date through at least December 31, 2005, are to be provided to

the Division as Appendix D to this report in accordance with the requirernents of R 645-j01-525.270. These
map copies shall be made in accordance with 30 CFR 75.1200 as required by MSHA. Upon request, the
Division shall keep mine maps confidential. Please providz a CD.

Map Number(s) Map Title/ Description Confide
Yes

None See previous annual reports (mine is currently in cessation)

Comments

XT f,

T
T
T

Tnx
l
T
T

ntial
No
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OTIIER INT'ORMATION
Please provide any commentE of further information to be includ.ed as part of the Annual Report. Any

other attachments are to be provided as Appendix E to this report. If information is submitted as a group rather
then by individual mine, please identify each of the mine's data in the list bebw.

Additional attachment to this report? Yes tr NoX

O:\FORMS\Annual rpt\Annual. doc
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APPBNDIX A

Certified Reports

Excess Spoil Piles
Refuse Piles

Impoundments

As required under R645-301-514

CONTENTS

Impoundment and Refuse Pile Reports



Cottonwood/Wilberg

Pac i f iCorp

DEE. 2 O ,  2 0 0 5

Rick Cullum/ ilohn Christensen

,1P,eg9

D E C . 2 9 ,  2 0 0 5

Waste Rock Pond

ur 0022895-00s

4TII Quart,er InspecEion 2005

uy otber bazardous couditLon.1.  Descr ibe

North Pond:

Soutb Pond:

Waste Rock

any app€arancc of aay Lnetablrlty, structurar weaknegs, ot

No instabil it ies or weaknesses observed.

No instabil it ies or weaknesses obsenred.

Slte Pond: No insEabil it ies obsenred..

Sedtnent sEorage capacity, Lacludlng elevatl.on of 60t and 100t cedtnent storage
volumes, and, csELuated rverage elsvatloa of exlstLng sedlnent.

North Pond Soutsb Pond Wastse Rock
Pond
5 0t DesLgra
SEorage CapacLty

100t SedLnent
CapacJ.ty

at
. 3 4  A . F .
7 3 5 1 . 0  f r .

. 5 6 ' ,  A .  F .
7 3 5 4 . 8 3  f r .at,

cnorgeacy eplllway elevat,Lons .

North Pond

7 3 s 4  . 8 3

7 3 6 3 . 3 3

. 1 9  A .  F .
aE 7322.3  f t , .

. 3 2  A .  F .
a E  7 3 2 5 . 3 3  f t .

7 3 2 s . 3 3

7 3 3 4 . 2

1 . 4 5  A .  F .
a E  6 7 6 L . 5  f t .

2 . 4 2  A . F .
a t ,  6 7 6 5 . 3  f t -

6 7 5 6 . 3

6 7 7 0 . 0

PrincLple audl

PrLncipal
Spillway
Elevatioa

Emergency
SpiIJ.way
Elevation

South Pond Waste Rock Poud



' ' -

Fl'e1'l Inforutl'oD' Provide culleEt watcr el,evatLon, ehether ponal iE dischalgiDg, tl.pe and nunber of
::Tpl:?,!+:1:. ."nitoling/lnstrureDtatlon iufotuation. iuler/ourlei coEatitions, oi oiirui i"r.t.a acrivtries
i::?:11::i 1]* 

Lbe pond. including but Do! linired to redineD! cteanour, pond decalrtl,ng, edbankEenr
eroeion/ repai 16, EortiloEiag infotuatiotr, vegetatiot oD outelopes of enbalk[enls, elc.

Water Elevation

Discharging

fn].eE,/Otrtlet
Condition

Slope condLtions

*See nHydrologic

information.

l{orth Pond

7 3 5 4 . 0 2

SouEh Pond

Good Good

Good Good

Monitoring Data', report submitted to DOGM

Waste Rock Pond

5 7  6 L  . 4 7

Good

Good

quarterly for monit,oring

Field Evaruat,Lon. Describe any changee in the geonetry
depths and elevatious of iq>ounded water, estiuated aedinenl
estimaBed volume- of water irupounded, and any other aspect of
or function which bas oecurred duriug the riporting Griod.

of the iqnunding stmcture, average and naxirmrm
or glurry volume and remaiaing storage capaciey,
the irnpoundiag structure affecting its stability

Soutb Pond Itaet,e Rock Poud

Sediment Volume

ReuainLng Sediment
Storage Capacity

Wat'er Iqlounded

Chrnges, Comentg,

North Pond

0 . 1 8  A F

0 . 3 8  A F

0 . 2 5  A F

TIIE corroNwooD MrNE wAs TDTJED rN 2001, so rIrE
POIIDS are RI,N-OFF DT'RING A sToRM EVE![T. sNow

INSPECTION.

0 . 0 0  A F

o  . 3 2  A F

O . O  A F 0 . 1 1 AF

ONI,Y WATER THAT REPORTS TO THE
WA.S PRESENT AT THE TIME OF TIIE

1 . 1 9  A F

2  . 2 3  A F

9ua1tfLcaELon
SEa

I hereby certify that; I am e:<perienced in the coascructioa of iapoundments; I am
qualified and authorized under the direction of a Registered proflssional Engineer
to inslnct the condition and appearance of impounamencs in accordance with the
certified and approved desigrns for thie struclute; that the impoundment has been
uaintained in accordance with approved desigm and meet or exceld the miaiunrm
design requireuents under aff appficable feEeral, state and local regulations;
and, that inspections aud inspection reports are nade by nyself and Inclrrde arry
appearances of instability, structural weakness or otsher hlzardous conditions of
the structure

Signrature: Datse:
Datse:Sigma



IMPOI'NDMENT INSPEETION AND EERTIFIED REPORT

ACT/o1s /0 r -9

Iurpoundment Nane. . .

Iurpoundment Number.

ttPDES Pernit Number

MSIIA ID NT'MBER., . . .

u r  0 0 2 2 8 9 5 - 0 0 3 A

tz t t -ur -  09-02052 -  031z1L-ur -  09-02052-02

Inspect ion Date

Inspected By

Required for an
iurpoundnent whicb
functions as a
SEDIMENTATION POND.

1 o f 2

2 9 ,  2 0 0 5

Cottonwood/Wi lberg

Pac i f iCorp

Waste Rock Pond

u r  0 0 2 2 8 9 6 - 0 0 5

IMPOI'NDMENT INSPEETION

S E P T .  2 0 ,  2 0 0 5

Rick Cul lum/ John Christensen

3RD Quarter fn c t i o n  2 0 0 5

1. D6scllb€ any epp€.tarca of ery LDst.bLtlty, st'ructural w€a|rDas!, o! slry oth€r hataraloua coDdLtlo!.

Nortb Pond: No inslabil it ies or weaknesseg observed.

SouEh Pond: No instabil it ies or weaknesses observed.

wa3le Rock siEe Pond: No instabil it iea observed.

Sedirrent storage capacity, including elevation of 50t and 100t

volunes, and, estimated average elevaEion of existing sedirrent,.

North Pond South Pond

50t  Des ign
Storage Capacity

100% Sediment
Capacity

. 3 4  A .  F .  . L 9  A .  F .

a t  7 3 5 1 . 0  f t .  a t  7 3 2 2 . 3  f t .

sedinent storage

Waste Rock Pond
1 - . 4 5  A . F .

a t  5 7 6 A . 5  f t .

2 . 4 2  A . F .
a t  6 7 6 5 . 3  f t .

. 5 5  A . F .
a t  7 3 5 4 . 8 3  f  t .

. 3 2  A . F .
a t  7 3 2 5 . 3 3  f  t .

Princip le and

Principal
SpiJ.Iway
ELevat ion

Hrergency
SpilJ-way
Elevat ion

7  3 5 4  . 8 3

7 3 6 3 . 3 3

7 3 2 5 . 3 3

7 3 3 4 . 2

6 7 6 5 . 3

6 7 7  0  . 0

emergency spil lway eLevaEions.

North Pond South Pond Waste Rock Pond

FLeld ltrforratioD. plovide curlent lrater elevation, whelhe! pond is dischalging, tl.pe and trufiiber of



IMPOI'NDMEIST INSPEETION AI{D EERTIFIED REPORT

samples taken, monitoring/ instrumentat ion inf ormation, in let /out let  condiEions,  or  other

l o f z
re lated act
embankment

t i e s

associated wi th the pond including but  not  l imi ted to

erosion/repairs,  moni tor ing informat ion,  vegetat ion on

North Pond

sediment cleanout, Pond decanting,
outs lopes of  embankments,  etc.

Water Elevation

Discharging

InIet /OutIet
Condition

Slope conditions

*See "Hydrologic Monitor ing Datatr  report  submit ted
informat ion.

Field Evaluat ion.  Descr ibe any changes in the geometry

depths and elevations of impounded water, estimated sediment
eslimated volume of water impounded, and any other aspect of

or function which has occurred during the reporting period.

South Pond Wagte Rock Pond

DRY

Good Good

GoodGood

to DOGM quarterly for monitoring

of the impounding structure, average and maximum

or slurry volume and remaining storage capacity,
the impounding structure affecting its stability

7 3 5 3  . 9 1

Good

Good

Sediment Volu.ne

Remaining Sediment
Stsorage Capacity

Water Impounded

Changes, Coments,

Qua l i f i ca t ion
9tatement

lfa teSOSr

{&

North Pond

0 . 1 _ 8  A F

0 . 3 8  A F

0 . 2 5  A F

Sout,h Pond

0 . 0 0  A F

0 . 3 2  A F

O . O  A F

WaEte Rock Pond

1 .  L 9  A F

2  . 2 3

0 . 0 0

THE COTTONWOOD MINE WAS IDLED IN 2OO]., SO THE ONLY WATER THAT REPORTS TO THE

PONDS arE RUN-OFF DI'RING A STORM EVENT.

B
lfi

AF

AF

I hereby certify thaE; I am experienced in t.he construction of impoundments; I am

qual i f ied ana aut t ror ized under the di rect ion of  a Registered Professional  Engineer

fo inspect the condition and appearance of impoundments in accordance with the

certif ied and approved designs for this structure; that, the impoundment has been

maintained in aclordance with approved design and meet or exceed the minimum

design requirements under a l l -  appl icable federaL,  state and local  regulat ions;

and,  that  inspect ions and inspect ion reports are made by mysel f  and include any
turdl  weakness or  other hazardous condi t ions of

Dat ,e :
D a t e :

appearances of  ins tqb i l i tY ,
the strucLure aft.eVf.ing scz

signatu t.r.rL-(.p I ! ' I re  v . IL  e .  
/ /  

'_

Signatutf . ' ,



IUPOUIIDMENT INSPECTION A}ID CERTIFIED REPORT

ACT/o1s /o1e

Impoundnent Nane. . .

Impoundnent Number.

UPDES Pernrit Ntrmber

MSIIA ID NI ' I IBER.. .  .  .

u r  0 0 2 2 8 9 6 - 0 0 3 A

L2t t -uT-  09-020s2 -  03L ? L 1 - U T - 0 9 - 0 2 0 s 2 - 0 2

fnspect ion Date

Required for an
impoundment wbich
functioaa aa a
SEDIMENTATION PO![D.

Cot tonwood/Wi lbe

Paci f iCorp

100* Sediment
Capacity

Princip le and

Principal
Spil lway
Elevat ion

Energency
Spil lway
Elevation

Page 1 of 2

,IIIIJY 7 , 2005

Waste Rock Pond

ur  0022895-005

other bazardoue condition.

IMPOI'IIDMENT INSPECTION

J U N E  3 0 ,  2 0 0 5

Rick Cu1lum/ ,John Chri stensen

2nd Quarter Ins t i o n  2 0 0 5

1. Describe any appearaDce of any instabil. ity, structural weaknesg, or any

North Pond: No instabi l i t ies or weaknesses observed.

South Pond: No instabi l i t ies or weaknesses observed.

$Iaste Rock Si te Pond: No instabi l i t ies observed.

Sediment storage capacity, including elevation of 60* and 100*

voluntes, and, egtimaEed average elevation of existing sediment.

North Pond South Pond

S O t D e s i g r n  . 3 4  A . F .  . l - 9 A - F .
S t o r a g e  C a p a c i t y  a t  7 3 5 1 - . 0  f  t .  a t  7 3 2 2  - 3  f  t .

. 3 2  A . F .
a t  7 3 2 5 . 3 3  f  t , .

sediment storage

Waste Rock Pond
L . 4 5  A . F .

a t  6 7 6 t . 5  f t .

2 . 4 2  A . F .
a t  5 7 6 5 . 3  f t .

. 5 6  A .  F .
a t  7 3 5 4 . 8 3  f t .

emergency spil lway elevations.

North Pond

7 3 5 4  . 8 3

7 3 5 3 . 3 3

South Pond Waste Rock Pond

7 3 2 5 . 3 3

7 3 3 4 . 2

6 7 6 6 . 3

6 7 7  0  . 0

FLeld Infolflation. provide culrent water elevation, shether ponil is diEcharging, tlT)e and nudber of



rMPOI'IIDI{EIIT TNSPEETION A}ID CERTIFIED REPORT
samples Eaken, onitoring/ instrumentat ion inf ormat ion,

the pond including but not limited to
nlet . /out let  condi t ions,  or

1 ' o f z
re lated act
embankment

vi t

associated wi th
e ros ion /  repa i r s ,

Water E1evaEion

Discharging

Inlet /OutLet
Condition

Slope conditions

*See "Hydrologic
informat ion.

Field Evaluat ion.  Descr ibe any changes in the geometry

depths and elevations of impounded water, estimaEed sediment
estimated voLume of water impounded, and any other aspect of

or function which has occurred during the reporting period-

North Pond

of the impounding structure, average and maximum

or slurry volume and remaining storage capacity,
the impounding structure affecting its stability

South Pond Waste Rock Pond

0 . 0 0  A F

0 . 3 2  A F

O . O  A F

L . L 9  A F

AF

AF

Waete Rock Pond

Good

Good

DOGM quarterly for monitoring

2  . 2 3

0 . 0 0

monitoring informat.ion, vegetation on

North Pond South Pond

7 3 5 3 . 4 7 DRY

Good Good

Good Good

Monitor ing Data" report  submit ted to

sediment cleanout, pond decanEing,
outs lopes of  embankments,  etc.

Sedinent Volune

Remaining Sediment
Storage CapacitY

Water Impounded

Changes, Conutents,

0 . 1 8  A F

0 . 3 8

o  . 2 2

AF

AF

THE COTTONWOOD MINE WAS IDLED IN
PONDS ArC RI'N-OFF DI]RTNG A STORM

2OO1-, SO THE ONLY WATER TIIAT REPORTS TO THE

EVENT.

Qua l i f i ca t i on
S ta

I hereby certify that; I am experienced in the construction of impoundments; I am

qual i f i ld  and author ized under the di rect ion of  a Registered Professional  Engineer

Co inspect the condition and appearance of impoundments in accordance with the

certif ied and approved designs for this structure,' that the impoundnent has been

maintained in allordance wiih approved design and meet or exceed the minimum

design requirements under aLI  appl icable federal ,  s tate and loca1 regulat ions;

and,  that  inspecEions and inspect ion reports are made by mysel f  and include any
weakness or  other hazardous condi t ions of

the structure af stabi

Signature:
Signature

Date c
D a t e :

7 - t ? - o f



IMPOI'NDMENT INSPECTION A}ID CERTIFIED REPORT Page 1 of 2

Permit Number ACT/ O]-5 / Ot9 Report Date M a r c h  2 8 ,  2 0 0 5

Mine Nane Cottonwood/Wi lberg

Company Nrme Pac i f iCorp

Impoundment Nane. . .

Iurpoundnent Number.

ITPDES Peruri t Number

MSHA ID NT'MBER. . . ..

North Pond South Pond Waste Rock Pond

u r  0 0 2 2 8 9 6 - 0 0 3 A u T  0 0 2 2 8 9 5 - 0 0 5

LZLL-UT-  O9-02052-02 Lz t t -uT-  o9 -o20s2  -03

IUPOUNDMENT INSPEETION

fnspect ion Date MARCH 14 ,  2005

Inspect,ed By Rick cul- lum/ John Christensen

l -ST Quar te r  Inspec t ion  2OOs

1. D€scrib€ .Dy appcalaace of ary lnst.blllty. structulaI v€aknass. or ary olher hataralou3 coaalLtsloD.

North Pond: No i.nstabil it ies or weaknesses observed.

gouth Pond: No instabitit ies or weaknesseg observed.

glastse Rock Sile Pond: No instabil it ies observed.

Reguired for an
iurpound:nent which
functions as a
SEDIMENTATION POND.

Sediment storage capacity, including elevation of 50t and 1001 sediment storage

volusres, and, estimated average elevation of existing sedinent.

-  'North 
Pond South Pond Waste Rock Pond

6 O t D e s i g m  . 3 4  A . F .  . 1 9 A . F .  I - 4 5  A . F '

S t o r a g e  C a p a c i t y  a t  7 3 5 1 - . 0  f t .  a t  7 3 2 2 . 3  f t .  a t  5 7 6 r . - 5  f t -

1 0 0 %  S e d i m e n t  . 5 6  A . F .  - 3 2  A . F .  2 - 4 2  A ' F '

C a p a c i t y  a t  7 3 5 4 . 8 3  f  t .  a t  7 3 2 5  . 3 3  f  t .  a t  6 7 6 5 . 3  f  t  -

Principle and emergency spil lway eLevatsions-

North Pond South Pond Waste Rock Pond

Principal
Spil lway
Elevat ion

frergency
Spil lway
Elevation

7 3 5 4 . 8 3

7 3 5 3 . 3 3

7 3 2 5 . 3 3

7 3 3 4 . 2

6 7 6 5 . 3

6 7 7 0 . 0

Pi€ld fnforaation. provide curretrt nate! elevation, whether pond iE digchalgitlg, Eype and nudbel of



IMPOI'IIDMEIinT INSPECTTON AI.ID CERTIFIED REPORT Page 1 of 2
samples taken, moni toring/ instrumentat ion inf ormat O D , in let /out let  condi t ions,  or  other re lated act v i t ies
associated wi th the pond including but  not  l imi ted to
erosion/repairs,  moni tor ing informat ion,  vegetat ion on

sediment cleanout, pond decanting, embankment
outs lopes of  embankments,  etc.

North Pond South Pond Waste Rock Pond

Water ELevation

Di scharging

Inlet /outsLet
Condi t ion

Slope conditions

7 3 5 4 . 2 2
Frozen

NO

Good

Good

Good

Good

6 7 6 2 . 2 3

Good

Good

*See "Hydrologic Monitor ing Data'r  report  submit ted
in fo rmat ion .

Field Evaluat ion.  Descr ibe any changes in the geometry

depEhs and elevat ions of  impounded water,  est imated sediment
est imated volume of  water impounded, and any other aspect  of
or  funct ion which has occurred dur ing the report ing per iod.

to DOGM quarterly for monitoring

of the impounding structure, average and maximum
or slurry volume and remaining storage capaciEy,
the impounding structure af fect ing i ts  stabi l i ty

Sediment Volune

Remaining Sediment
Storage Capacity

Water Impounded

Changes, Contrrents '

0 . 2 8

Ponds were

North Pond

0 . 1 5  A F

0 . 3 8  A F

South Pond

0 . 0 0  A F

0 . 3 2  A F

O . O  A F

WasEe Rock Pond

1 .  L 9  A F

2 . 2 3  A F

0 . 3 4  A F

THE COTTONWOOD MINE WAS TDLED IN
PONDS aTe RUN-OFF DURING A STORM

AF

par t i a l l y  f r ozen at the t ime of  the inspect ions

2OOI, SO THE ONLY WATER THAT REPORTS TO THE
EVENT.

QuaLi , f  ica t ion
Statenent

I  hereby cert i fy  that ;  I  am exper ienced in the construct ion of  impoundments;  I  am
qual i f ied and author ized under the di rect ion of  a Registered Professional  Engineer
to inspect the condition and appearance of impoundments in accordance with the
certif ied and approved designs for this structure; that the impoundment has been
maintained in accordance wit.h approved design and meet or exceed the minimum
design reguirements under a l l  appl icable federal ,  sEate and local  regulat ions;
and,  that .  inspeceions and inspect ion reports are made by mysel f  and include any
appearances of  instabi l i ty ,  s t r -uct l ra l  weakness or  other hazardous condi t ions of

Signature:
Signature

Date :
Date :

%
l{o 16S6s1

4 - t t -  a {



IMPOI'NDMENT INSPECTION A}ID CERTIFTED REPORT

ACT /  oLs l  018Permit Nunlcer

Impoundnent
fdent i  f  icat ion

Irrpoundnent, Nunlcer

UPDES Perurit, Number

Inspection Date

Inspected By

Reason for Inspection
(Annual, Quarterly or Other Periodic Inspection,
Cr i t ical  Insta l lat ion,  or  Complet ion of  Construct ion)

Required for an
impoundnent which
fuactions as a
SEDIMENTATION POIID.

IMPOI'NDMEIUT INSPECTION

Describe any appearance of any

Conditions, Comtents
E t c .

Mine  S i t e  z  12  /  L9  /  05

Rick Cullum / John Christensen

Mine Si te Pond:

u r - 0 0 2 3 6 0 4 - 0 0 1

N/A N/A

Waste  Rock  Pond t2 /L9 /os

4 th  Quar te r  2005 InsPect ion

Page 1 of 2

D E C .  2 9 ,  2 0 0 5

Waete Rock Pond:

or any other hazardous condiEion.

WaEte Rock Pond

Deer Creek Mine

Energy West Minin

instability, structural weakness,

Mine Site Pond

No hazards observed. No hazards observed.

Sediurent sEorage capaciEy, including elevation of 50*

voluneg, and, estimated average elevation of existing

Mine Site Pond:
60t Desigm
S t o r a g e  C a p a e i t y  ! . 8 7  A . F .  a t  7 2 1 - 3 - t  f t

100* Sedinent
Capac i ty  3  .12  A.  F .  a t  721-6  .  O f t

Principle and ernergency spil lway elevations.

Mine Site Pond

and 100t sedimeat at,orage
gedlment.

$Iaste Rock Pond:

s 9  A .  F .  a t  6 3 t 2  . 7  f t .

9 8  A . F .  a t  6 3 L 3 . 4 5  f t .

Waste Rock Pond

5 3 1 - 8 . 0

5 3 1 8 . 0

Principle
Elevation

Energency
Elevation

SpilJ.way
( r . A . s . L . ) :

SpiIJ,way

7 2 t 8 . 5 4

7 2 3 2 . O 3



IMPOI'IIDMENT INSPECTION A}TD CERTIFIED REPORT

6sRrs%

No. 165651

Page 1 of 2

Fl,eld Infornatl,on. ptovide cutrent water elevation, whether poDd i8 discharging, tl.pe and lulrber of
Banples taken, nonitoling/insllumentation infomation, inlet/outlet conAitions. o! other related activitie6
ads-ciated vrith the pond including but not lindted to sediment cLeanout, pontl decanting, edibanklEn!
erosion/repaira, molitoring i[fonatioD, vegeEation on outsloPea of eftibankhettta, etc.

Waste Rock Pond

Water Elevation

Discharging

InIets,  Out l .et ,  Spi l lway
Condi t ions

outs slope Conditions

*See "Hydrologic Monitor ing Datat l
informat ion.

No Change No Change

report submitted quarterly to DOGM for monitoring

Mine Site Pond

7 2 2 2  . 4 3

Yes

Good

None

Never

Good

Sedisrent VoLume

Renraining Sediurent
Storage Capacity

l,llater impounded

Changee, CoutnenEs,
e t c .

Quali_
s

Mine Site Pond

2  . 3 5  A .  F .

0 . 7 6  A . F .

4  . 1 -  A .  F .

pond was part ia l ly  c leaned
the fourth quarter

2 0 0 5 .

$faete Rock Pond

None

0 . 9 8  A . F .

NONE

No change from last
inspec t ion .

The
i n

o f

I hereby certify that; I am experienced in the construction of impoundments; f am
qual i f ied and author ized under the di rect ion of  a RegisEered Professional  Engineer
to inspect the condit.ion and appearance of impoundments in accordance with the
certif ied and approved designs for this structure; that the impoundment has been
maintained in accordance with approved design and meet or exceed the minimum design
requirements under a l l  appl icable federal ,  s tate and local  regulat ions;  and,  t ,hat
inspections and inspection reports are made by myself and include any appearances of
instability, strrrctugal weV*ry/ss 9r ot.her hazardous conditions of the sEructure
af fect ing stabiy ' l i t

Sigrnature:
Signaturgl

y'oy'"
/ -  7 -  e  6

Date :
Date :



IMPOI'IID}TEITT INSPECTION AI{D CERTIFIED REPORT

ACr/  o1slo l -8Perurit Number

Iurpoundment
Ident i f icat ion

TTPDES Persrit Number

Insrrect ion Date

Inspected By

ReaEon for  Inspect ion
(Annual, Quart,erly or Other Periodic Inspection,
Cr i t i ca l  l ns ta l l a t i on ,  o r  Comp le t ion  o f  Cons t ruc t i on )

Required for an
impoundnent whicb
functions as a
SEDII{ENTATION POIID.

Deer Creek Mine

Energy West Mining

Mine Si te z 9/21,/  os

Rick Cul lum /  .Tohn Christensen

Mine Si te  Pond:

u T - 0 0 2 3 6 0 4 - 0 0 1

N/A N/A

Waste  Rock  Pond 9 /2L /os

3RD Quar te r  2005 Inspec t ion

Page 1 of 2

3 0 ,  2 0 0 5

Waste Rock Pond:

or any other hazardous condiEion.

Waste Rock Pond

IMPOI'NDMEI{NT INSPEETION

1. Descr ibe any appearance of  any instabi l i ty ,  s t ructural  weakness,

Mine Site Pond

Condit ions, Conmtents
E t c . No hazards observed. No hazards observed.

Sedirrent  BEorage capaci ty,  inc luding elevat ion of  60*

volumes, and, est,inated average elevaEion of existing

Mine Si te  Pond:

50t  Des ign
Storage Capaci ty

100* Sediment
Capaci ty

Principle and ernergency spi3.lway elevaEions.

Mine Si te  Pond

1 - . 8 7  A . F .  a t  7 2 ] - 3 . 1 -  f t .

3 . 1 2  A . F .  a t  7 2 t 6 . 0  f t .

and 100* sedinent storage
sedirnent,.

Was te  Rock  Pondc

. 5 9  A . F .  a t  6 3 1 2 . 7  f E .

. 9 8  A . F .  a t  5 3 1 - 3 . 4 5  f t .

Tl laste Rock Pond

5 3 r . 8 . 0

6 3 L 8 . 0

Principle Spi l lway
E L e v a t i o n  ( r . a . S . L .  )  :

Ernergency SpilJ.way
Elevat ion

7 2 ' J , 8  . 6 4

7 2 3 2  .  0 3



IMPOI'NDUENT TNSPEETION AI.ID CERTTFIED REPORT Page 1 of 2

Field Itformatlon. proviale cutrent wate! elevation, whelher pond is dischalging, tlDe anal nuEber of

Baftples laketr, monitoring/in€trunenLation infonEtion, inlet/outlet conditions, or otber ralaEed activitiea
aEs6ciated with the pond-includilg but not limited to seditnen! cleanout, pond decanling, e bankmetrt

erosion/repaita, nonitoring infolrnation, vegetation on outalopes of enbankments ' etc.

Mine Si te Pond lllaste Rock Pond

Water ELevation

Discharging

Inlet ,  Out let ,  Spi lJ.way
Conditions

Out slope Conditions

*See "Hydrologic Monitor ing Datar l
in fo rmat ion .

7 2 2 5  .  0 5

Yes

Good

No Change

report  submit ted quarter lY to

None

Never

Good

No Change

DOGM for monitoring

Sediment Voh.ure

Remaining Sediurent
Storage Capacity

Water impounded

Changes, Conurents '
e t c .

Qua l i f i ca t i on
S t a t

Mine Si te  Pond

2  . 7 3  A .  F .

0 . 3 9  A . F .

5 . 2 7  A . F .

pond was cleaned
the fourth quarter

2 0 0 2 .

WaEte Rock Pond

None

0 . 9 8

NONE

A .  F .

No change from last
inspec t ion .

D a t e :
D a t e :

The
in

o f

I  hereby cert i fy  that ;  I  am exper ienced in the construct ion of  impoundments;  I  am
gual i f ied and author ized under the di rect ion of  a Registered Professional  Engineer

Co inspect the condit.ion and appearance of impoundments in accordance with the

cert i f ied and approved designs for  th is st ructure;  that  the impoundment has been

maintained in ailordance with approved design and meet or exceed the minimum design

reguirements under a l l  appl icable federal ,  s taEe and loca1 regulat ions;  dnd,  that

inJpections and inspection regnpts tre made by rnyself and include any appearances of

instabi l i ty ,  s t rgf tur other hazardous condi t ions of  the sEructure

af fect ing stabi$. fy

Signature:
Signature



IMPOI'IIDMEIflT INSPECTION A![D CERTTFIED REPORT

Report DateACT /  o1-5/01-8Perurit Number

Impoundment
Ident i f icat ion

IIPDES PermiE Number

MSIIA ID Number

Inspect ion Date

Inspected By

Reason for Inspection
(Annual ,  Quarter ly  or  Other Per iodic Inspect ion,
Cr i t ical  rnstal lat ion,  or  Complet ion of  Construct ion)

Required for an
iurpoundrnent wbich
functiong as a
SEDIMEIITATION POIID.

IMPOI'}UDMENT INSPEETION

1. Describe .rny appearance

Conditions, Coutrrents
E t c .

of any

Deer Creek Mine

Energy West Mining

instabi l i ty ,  gtructural  weakness,

Mine Si t ,e Pond

M i n e  S i L e  z  6 / 2 t /  0 5

Rick Cul lum /  i lohn chr istensen

Mine Si te Pond:

u T - 0 0 2 3 6 0 4 - 0 0 1

N/A N/A

Waste Rock Pond 5 /  13 /  05

2ND Quarter 2OO5 Inspect ion

Page 1 of 2

,JT INE 30,  2005

Wastse Rock Pond:

or any other hazardous condition.

$Iaste Rock Pond

No hazards observed. No hazards observed.

Sedl-rrent storage capacity, incLuding elevaEion of 60t

vol-rr.nes, and, estinated average elevation of existing

Mine Sit,e Pond:

60* Desigrn
Storage Capacity

100% Sediment
Capacity

Principle and emergency spil lway elevations.

Mine Site Pond

L  . 8 7  A .  F .  a t  7 2 ] - 3  . l  f t  .

3 . 1 , 2  A . F .  a t  7 2 1 6 . 0  f t .

and 100t sedinent storage
sediment.

Was te  Rock  Pond :

. 5 9  A . F .  a t  6 3 L 2 . 7  f t .

. 9 8  A .  F .  a t  6 3 1 3  . 4 5  f t .

Waste Rock Pond

5 3 1 - 8  .  0

5 3 1 _ 8  .  0

PrincipJ.e
ELevat ion

Emergency
ELevatsion

SpilJ.way
( r . e . s . L . ) :

Spillway

7 2 1 8 . 6 4

7 2 3 2  . 0 3



IMPOI'IIDMENT INSPEETION A}ID CERTIFIED REPORT

No. 165651

Page 1 of ,2

Field Infol:natio!. provide curredt rater elevation, r,rhelher pond i6 discharging, tlEe anal nuribe! of

sanples taken, monitolitrg/inatrunentation hfomatsloa, inte!/outlet colditiong, o! othel lelated activities

i""i"i"t"a wiitr ttre pond-including but not limited to sedinen! clealtout, pond decanEl'lg, ebbanJrment

erosion/lepairs, nonltoring infomation, vegetation oo outElopea of enbanl<lEnt a, etc'

Mine Sitse Pond Waste Rock Pond

Water Elevation

Discharging

InLet,  Out let ,  Spi l lwaY
Condi t ions

Out sJ.ope Conditions

*See "Hydrologic Monit 'or ing Data"
informat ion.

7 2 2 3 . O 1

Yes

Good

No Change

report submitted

None

Never

Good

No Change

to DOGM for monitoringquarterly

Sediment Volune

Remaining Sedinent
Storage CapacitY

WaEer impounded

Changes, Comnents,
e t c .

The pond was floated

Mine Si te Pond

2  . 7 3  A .  F .

0 . 3 9  A .  F .

3 . 9 7  A . F .

pond was cleaned
the fourth quarter

2 0 0 2 .

and sediment volumes.

Waste Rock Pond

None

0 . 9 8  A . F .

NONE

No change from last
inspec t ion .

The
in

of

for water

Qua l i f i ca t ion
Stat,ement

I hereby certify that; I am experienced in the consEruction of impoundment's; I am

qual i f i ld  and author ized under the di rect ion of  a Registered Professional  Engineer

fo inspecE the condition and appearance of impoundments in accordance with the

cert i f ied and approved designs for  th is st ructure;  that  the impoundment has been

maintained in ailordance wiitr approved design and meet or exceed the minimum design

requirements under a l l  appl icable federal ,  s tate and local  regulat ions;  and,  that

ins-pections and inspection reports are rnade by myself and incl-ud: aly appearances of

inst .abi l i ty ,  s t ructgral or  other hazardous condi t ions of  the strucEure

af fect ing stabi

Signature: D a t e :
D a t e :Signature ? ' t  2 ' o  f



IUPOUIIDMEIIT TNSPECTION AIID EERTIFIED REPORT

ACT /  oLs l  018Perurit Nrrmber

ImpoundnenE
Ident i  f icat ion

UPDES Pernit Number

MSIIA ID NuMbEr

fnsrcection Date

Inspected By

Reason for Inspect ion
(Annual ,  Quarter ly  or  Other Per iodic Inspect ion,
Cr i t i ca l  rns ta l l a t i on ,  o r  Compfe t ion  o f  Cons t ruc t i on )

Required for an
iurpoundnent which
fuactions as a
SEDIMENTATION POND.

IMPOT'NDMENT INSPEETION

1. Describe any appearance

Condit ions, Cosqrents
E t c .

M i n e  S i t e z  2 / 2 e / 0 5

Rick  Cu l lum / ,John Chr is tensen

of any instabi l i ty ,  s t ructural

Mine Si te Pond

Page 1 of 2

M a r c h  3 0 ,  2 O O 5

Mine Si te Pond: Wast,e Rock Pond:

u r -  0 0 2 3 5 0 4  -  0 0 1

N/A N/A

Waste  Rock  Pond 2 /28 /05

1ST Quar te r  2005 Inspec t ion

weaknese, or  any other hazardous condi t ion.

Waete Roek Pond

Deer Creek Mine

Energy West Mining

No hazards observed. No hazards observed.

Sediurent storage capacity, including elevation of 60t

vohlnes, and, estimated average elevation of existing

Mine Si te  Pond:

50% Des ign
Storage Capaeity

100% Sedinent,
Capacity 3 . 1 2  A . F .  a t  7 2 ] - 6 . 0  f t .

Princip le and emergency spil lway el.evations .

M ine  S i te  Pond

Principle Spil lway
E l e v a t i o n  ( F . A . S . L . )  :  7 2 ] - 8 . 6 4

Eurergency SpilJ.way
E l e v a t i o n  7 2 3 2 . 0 3

I . 8 7  A . F .  a t  7 2 L 3 . I  f t .

and 100t sedinenE storage
sedisrent.

Was te  Rock  Pond :

. 5 9  A .  F .  a t  6 3 L 2  . 7  f  t .

. 9 8  A . F .  a t  5 3 1 3 . 4 5  f t .

Waste Rock Pond

6 3 1 _ 8 . 0

5 3 1 8 . 0



IMPOIINDMENI INSPECTION AI'ID CERTIFIED REPORT Page 1 of 2

FL€td InforDatio!. provide current wate! elevation, whether pord is dischalgilg, llDe and rrunibc! of

sa$pfe€ taken, monitoring/ilrEtrumentation iuformation, i.nlet/outslet cottditions, or olher related activitieE
asE-ociated with th€ pond ilcluding but not Iilrited to Eediment cleanout, pond decantiug, anibat*meDt
elosion/repaira, noniloring iDfoination, vegetation on outalopes of enbankments, etc.

Mine Site Pond Waste Rock Pond

Out slope Condit, ions No Change

*See ' ,Hydrologic Monitor ing Data" report  submit ted quarter ly
in fo rmat ion .

Mine Si te Pond

Water Elevat ion

Discharging

InLet,  Out let ,  Spi l lwaY
Condi t ions

7 2 2 4  . 4 4

Yes

Good

L . 6 6  A . F .

1 . 4 6  A . F .

5 .  0 9  A .  F .

The pond was cleaned
in the fourth quarter

o f  2 0 0 2 .
at  t ime of  inspect ion.  No dePth

None

Never

Good

No Change

to DOGM for monitoring

Sediment Vol,ume

Remaining Sediment
Storage Capaci ty

Water impounded

Changes, Corunents,
e t c .

The pond was frozen

Waete Rock Pond

None

0 . 9 8  A . F .

NONE

No change from last
inspec t ion .

measurements were taken.

Qua l i f i ca t i on
Statement

I  hereby cert i fy  that ;  I  am exper ienced in the construct ion of  impoundmenEs; I  am
qual i f i ld  and aut t ror ized under the di rect ion of  a Registered Professional  Engineer

Co inspect the condition and appearance of impoundrnents in accordance with the

cert i f ied and approved designs for  t .h is st ructure;  that  the impoundment has been

maintained in aLlordance with approved design and meet or exceed the minimum design

reguirements under a1I  appl icable federal ,  s tate and local  regulat ions;  and,  that

inspect ions and inspect ion reports are made by mysel f  and include any appearances of

instability, structural weakngt+s ot-giher hazardous conditions of the structure

Signature:
Signat

Date c
Da te :



IMPOIIIIDME!f,I INSPECTION AI.ID CERTTFIED REPORT
Page 1 of 2

Pernit Number ACT/ OLs /  ot7 Report Date D E C .  2 9 ,  2 0 0 5

Mine Nasre Des Bee Dove

Corrpany Name Energy West Mining Company

Iurpoundment
Ident i f i ca t ion

Impoundment Nane Mine Site Pond

Impoundment Nurnber

IIPDES Pemit Number u1r-  002 35 91

USHA fD Nunber

IMPOTIIIDMEI{nT TNSPECTION

fnspection Date
D E C .  2 0  ,  2 O O 5

Inspected By Rick CuLl-um/,John Christensen

Reason for Inspection
(Annual ,  Quarter ly  or  other per iodic Inspect ion,

Cr i t ical  Insta l lat ion,  or  Complet ion of  construct ion)

4TH Quarter 2005 Inspect ion

1. DeacrLbe aDy aplr6.r..Dce of aDy lDstalrlllty. rtructulrl w€ekD6ss, or |!y othcr hazalalous codalltloD,

There are no wisible signs of weakness or instability.

Required for an
iupoundnent wbicb
functions ae a
SEDIMETflTATION PO![D.

Sedirrent storage capaeity, lncluding elevatioa of 50t and 100* sediment Btorage
volusreg, and, estimated average elevation of exist,ing sediment.

50t  Des ign
Storage Capac i ty  1 .2  A .  F .  a t  6755

100t Sediment
C a p a c i t y  2  . 0  A .  F .  a t  6 7 5 7

Principle and emergeDcy spillway elevations.

PrincipJ,e Spil lway
E l e v a t i o n  ( F . A . S . L .  )  :  6 7 5 7  . 0

Eurergeney Spillway
E l , e v a t i o n :  ( F . A . S . L . )  :  5 7 7 1 " . 8



Fi€ld ltlf,or8ation. plovide current iratet elevation, whethe! pond is diEchalgiAg, tltlte aad numbe! of
ganples taken, monitoring/instludEntation inforalation, inlet/outlet condilions, or other relateal activities
ass;ciated uith the pond including but not linited to sediment cleaEout, ponal decatttitlg, ellbar|J<ne!ts
erosion/repaira, monitolittg itrfomation. vegetation on outalopea of eriba*netrEs, elc.

Watser Elevation

Discharging

Inlet , ,  Out let
Conditions

Slope conditions

Sediment Volume:

Remaining Sediment Storage Capacity

Water Impoundment:

*See "Hydrologic Monitoring Data" repor! submitEed quarterly to DOGM for monitoring
information,

Field Evaluation. Describc atry chatrges iD Oe geometry of the impoundiDg structure, average and maximum depths ad clcvatioE of iePouDdcd

water, estimated sediment or slurry \olume and remainiDg storagc capacity, estimated volume of watcr imPourded, and aly othar aspoct of the

impounding structure affecting its stability or furction whic.h has occurred duriry the reportiry pedod.

No

Good

Good

N. A.

N. A.

Changes or Comments Reclamation of the pond started in late November 2005.

I hereby certify that; I am experienced in the construction of impoundments; I am qualified and authorized under
the direction of a Registered Professional Engineer to inspect the condition and appearance of impoundments in
accordance with the certified and approved designs for this structure; that the impoundment has been maintained in
accordance with approved design and meet or exceed the minimum design requirements under all applicable
federal, state and local regulations; and, that inspections and inspection reports are made by myself and include any
appearances of i or ot!,pr hazardous conditions of the structure affecting stability.

Signa Date: Jfu

Qualification Statement

Signatu Dare: /- z' eC',



Page 1 of 2
IMPOI'NDMENT INSPECTION A}ID CERTIFIED REPORT

S E P T .  2 9 ,  2 0 0 5Aer/ oLs / 0t7Permit Number

Mine Name

Impoundment
Ident, i f  icat ion

UPDES Pennit Number

fnspect ion Date

Inspec ted

Reason for  Inspect ion
(Annual, Quarterly or Other Periodic Inspection,
Cr i t i ca l  I ns ta l l a t i on ,  o r let ion of  Construct ion)

Reguired for an
impoundment which
functiona as a
SEDIMEI{TATION POIID.

Des Bee Dove

Energy West Mining Compan

IMPOI'NDMENT TNSPECTION

S E P T .  2 0 ,  2 0 0 5

Rick Cul lum/John Christensen

1. Describe any appearance of any instability,

There are no vis ib le s iqns of  weakness

Quar te r  2005 Inspec t ion

stsructuraL weakness, or any other hazardous condition.

o r  i n s t a b i l i t y .

Mine Site Pond

uT- 0 02359L

Sediment storage capaci ty,  inc luding elevat ion of  50t
woh:sres, and, estinrated average eLevation of existing

and L00t sediment storage
sedinent .

60t  Des ign
Storage Capacity

100* Sediment
Capacity

L . 2  A .  F .  a t  6 7 5 6

2  . 0  A .  F .  a t  6 7 5 7

elevations.

6 7 5 7 . O

6 7 7 t . 8

Principle and emergency spil l.way

Pr inc ip le  Spi l lway
E l e v a t i o n  ( F . A . S . L . ) :

tnrergency Spillway
E L e v a t i o n :  ( F . A . S . L .  )  :



Page 1 of 2
IMPOI'NDUENT INSPECTTON AIID CERTIFIED REPORT

Qualification Statement

Fleld Information. provide current wate! elevation, whether potrd is diEchargilg, tylte and numbe! of

satqrleE laken, monitoring/instrumentatiou information, inlet/ouclet coaditlons, or otsher related activitieE
assicialed wiih the pond-including but tlot limiled to sedimeDt cleanout, Pond decantlng, embanknent
erosioa/repairs, oonitorilg infolmation, vegetation on outBlope6 of, edbanknent E, etc'

Water Elevation

Discharging

In le t ,  Out le t
Condi t ions

Slope conditions

Sediment Volume:

Remaining Sediment Storage Capacity

Water Impoundment:

*See ,'Hydrotogic Monitoring Data,' report submitted quarterly to DoGM for monitoring
information,

F ield Evaluation. D€scribe any chatrges in th€ geometly of tbe impounding stn ctute, sverage and maximulh dcpths 8ld elevations of impounded

water, estimated sediment or slurry volume and remaiDitrg storage capacity, eslimated voluruc of water impouoded, and any other asPcct of thc impounding

sructure affectirg its stability or functiot which has occured dudlg the rcportilg Period-

No

Good

Good

1.60

.40

Changes or Comments The pond was partially cleaned of sediment. It is scheduled to be reclaimed in '05.

I hereby certify that; I am experienced in the construction of impoundments; I am qualified and authorized under the

direction of a Registered Professional Engineer to inspect the condition and appearance of impoundments in

accordance with the certified and approved designs for this structure; that the impoundment has been maintained in

accordance with approved design and meet or exceed the minimum design requirements under all applicable federal,

state and local regulations; and, that inspections and inspection rePorts are made by myself and include any

appearances of inplability, structural weakyess o

Date: /? ia€Signature:

Signaturef Date: /A ' /tr' d t



Page 1 of 2
IMPOI'IIDMEIIT INSPECTION AND CERTIFIED REPORT

ACT/ }]-s / o1-7 Report Date , J u I y  7 ,  2 0 0 5

Impoundment
Ident i f icat ion

UPDES Perrrit Number

fnspect ion Date

Inspected By

Reason f or Inspect,ion
(Annual ,  Quarter ly  or  Other Per iodic Inspect ion,
Cr i t ical  Insta l lat ion,  or  Complet ion of  Construct ion)

Required for an
inpoundnent which
functions as a
SEDIMEIITATION POIID.

Des Bee Dove

Energy West Minin Company

I MP OI'ND--MEMT I NS PECT I ON

J u n e  3 0 ,  2 0 0 5

Rick Cul lum/.Tohn Christensen

1. Describe any appearance of any instability,

There are no vis ib l -e s igns of  weakness

2ND Quarter 2005 Inspect j -on

structural weaknesg, or arly other hazardous condLtion.

or  ins tab i l i t y .

Mine Site Pond

u r - 0 0 2 3 5 9 1 -

Sediment storage capacity, includl-ng elevation of 50t
volusres, and, estimated average elevation of existing

and 100t sedinent sEorage
eediment.

50t  Des ign
Storage Capacity

100t Sediment
Capacity

L . 2  A .  F .  a t  5 7 5 6

2 . O  A . F .  a t  5 7 5 7

elevations.

6 7 5 7 . 0

5 7 7 1 ,  . 8

Princip3.e and emergency spilJ.way

Principle SpilJ.way
E l e v a t , i o n  ( f  . a .  S . L .  )  :

Energency Spillway
E l e v a t i o n :  ( F . A .  S . L .  )  :



ruPOUlIDMEti[T INSPEETION A}ID CERTTFIED REPORT
Page 1 of, 2

Fi€ld Infomatio!. Provide curren! water elevation. whether pond iE discharging, type and nuldce! of
sampLee Eaken, nouitoring/j,nstrumentatj.ou inforrnation, inlet/outlet condiEions, or other relateal activilies
aagociagedl nith the ponat i.ncludj.ng but not linitett to sediment cleanout, pond decatrting, eibanknent
erosion/repairs, moDitoiing infoi.mation, vegelation on outslo:teg of edbanknrenta, elc-

Water Elevation

Discharging

In le t ,  OutLe t
Conditions

Slope conditions

Sediment Volume:

Remaining Sediment Storage Capacity

Water Impoundment:

*see "Hydrologic Monitoring Datan report submitted quarterly to DoGM for monitoring
information.

Field Evaluation, Describe any chaDges in tbc geometry of the idpounding structurc, avcrage and mar(mum dcpths rnd clcaatioas of impoundcd
water, estimated s€diment or slurry voluEc and rcmaiDiDg stor'age capacity, estimated volumc of watcr impouDded, and atry othcr aspcct of the impouldilg
st.ucture affecting its stability or futrclion which has ocq|.rcd during the rcporting pcriod.

6 7  5 6  . 8 4

No

Good

Good

1.60

.40

Changes or Comments The pond was partially cleaned of sediment.

I hereby certify that; I am experienced in the construction of impoundments; I am qualified and authorized under the
direction of a Registered Professional Engineer to inspect the condition and appearance of impoundments in
accordance with the certified and approved designs for this structure; that the impoundment has been maintained in
accordance with approved design and meet or exceed the minimum design requirements under all applicable federal,
state and local regulations; and, that inspections and inspection reports are made by myself and include any
appearances of instability, structural or other hazardous conditions of the structure affecting stability.

Date:Signature:

Sigrrutor Date:  ?-) | 'os-



Page 1 of 2
IMPOI'NDMENT TNSPECTION AI.ID CERTIFIED REPORT

Report Date M A R C H  3 0 ,  2 0 0 5ACr/ }Ls / 0]--7

Impoundment
rdent i f  ica t , ion

fmpoundnent Number

UPDES Perrnit Number

Inspect ion Date

Inspected By

Reason for Inspect ion
(Annual ,  Quarter ly  or  Other Per iodic fnspect ion,

Cr i t i ca l  I nsEa l la t i on ,  o r  Comp le t ion  o f  Cons t ruc t i on )

Required for an
impoundment which
funcEions as a
SEDIUETflTATION POIID.

Des Bee Dove

Energ-y West Mining Company

IMPOI'IIDME}fiT INSPECTION

MARCH L4 ,  2005

Rick Cul- lum/John Christensen

L. Descr ibe any appear€rnce of  any instabi l i ty ,

There are no vis ib1e signs of  weakness

1-ST Quar te r  2005 Inspec t ion

structural weakneEs, or any other hazardous condiEion.

o r  i n s t a b i l i t y .

Mine Si te  Pond

uT- 0 02359l .

Sediment storage capacity, incl.uding elevation of 60*
volumes, and, estimated average elevation of existing

and 100t sedirnent atorage
sedinenE.

60t  Des ign
Storage CapaciEy

100t Sedinent
Capacity

L . 2  A . F .  a t  6 7 5 6

2 . O  A . F .  a t  5 ' 7 5 7

Principle and energency spil lway elevations.

Principle Spil lway
E l e v a t i o n  ( F . A . S . L . ) :  6 7 5 7 . 0

trrergency Spillway
E l e v a t i o n :  ( F . A .  S .  L .  )  :  5 7 7 1  . 8



IMPOI'NDMEI{T INSPEETION A}ID CERTIFIED REPORT
Page 1 of 2

u*,"%
lh. t6505,

trLeld Information. Provide current wa!e! elevation, lrhether pond iE diEchargiDg, t]4re and nuribe! of
sampLes taken, monitoring/inetrumentation infornation, inlet/outfel conditionE, o! oEher related aclivilie8
associated $ith the pond incl.uding but not limited to sedinetrt cleanout, pond decarELng, embankmen!
eroEion/repails, monitoling infon[ation, vegetation on outslopes of edbanknent E, etc.

Water Elevat ion

Discharging

Inlet ,  Out1et
Condi t ions

Slope condi t ions

5 7 5 8 . 0 9

No

Good

Good

*See "Hydrologic Monitor ing Data"
informat ion .

report submitted guarterly Eo DOGM for monitoring

Field Evaluation, Describe any changes in the geometry of the impounditrg structure, av€rage and rl|aximum depths and elevations of impounded
water, estimated sedimeDl or slurry volume and remaidng storage capacity, estimated volume of watcr impounded, and arIy other aspect of tbe irnpoutrditrg
struc{u.e affecting its stability or function wbich has occuned duridg the reporti4 period.

Sediment Volume:

Remaining Sediment Storage Capacity

Water Impoundment:

1.60

.40

Partially frozen.

Changes or Comments The pond was partially cleaned of sediment.

I hereby certify that; I am experienced in the construction of impoundments; I am qualified and authorized under the

direction of a Registered Professional Engineer to inspect the condition and appearance of impoundments in

accordance with the certified and approved designs for this structure; that the impoundment has been maintained in

accordance with approved design and meet or exceed the minimum design requirements under all applicable federal,

state and local regulations; and, that inspections and inspection reports are made by myself and include any

or other hazardous conditions of the structure affecting stability.

Signature:

- - -n 

= Date:  
%

,r*rrurrr"u Date: A-((-Of



IMPOT'NDMEITT INSPECTTON A}ID CERTIFIED REPORT Page 1 of 2

Perrrit Number A C T / j l s / 0 0 e Repor t  Da te  I  
DEc '  29  '  2oo5

Mine Nane Trai l  Mountain Mine

Company Nane Energy West Mining Company

Impoundnent
Ident i  f icat ion

Impoundnent Nane Trail Mountain Mine Pond:

Iuqloundnent Number

UPDES Permit Number u T - G 0 4 0 0 3  - 0 0 1 _

DISIIA fD Number N/A

IMPOT'NDMENT INSPECTION

Inspect ion Date D E C .  5 ,  2 0 0 5

Inspected By ,John Christensen / Rick Cullum

Reason for Inspection
(Annual, Quarterly or other Periodic Inspection,

Cr i t ical  fnsta l lat ion,  or  Complet ion of  Construct ion)

4TH Quarter 2005 fnspect ion

1. Descrlbe aly apDearalrca of aly hst'|bLlity, rlr-uctural vealr!.s!, or atry olbar blraraioua cofrditlo!.

No unstable or atructural weaknesgeg found.

Required for an
impoundnent which
functiona aa a
SEDIMEMTATION POIID.

2. Sediroent sEorage capacity, including elevation of 50t and 100t eedinenE Btorage
volunes, and, esEisrated average elevation of existing sediment.

60t Desigm
Storage Capac i ty  0  .282 A.  F .  a t  7L82

L00t Sedinent,
C a p a c i t y  0 . 4 7  A . F .  a t  7 l - 8 3 . 5

3. PrincipJ-e and emergency spil lway elevations.

Prineiple Spil lway
E l e v a t i o n  ( F . A . S . L . )

Hrergency Spillway
E l e v a t i o n :  ( F , A . S . L . )

7 1 8 6 . 5

7 L 9 4 . 6



Pagre L oE 2IMPOI'I{DMEIqI INSPECTION AUD CERTIFTED REPORT

4. Fteld InfotuaEion. provide culrent lrater elevation, lrhether pond i5 diEcharging, lltPe and nudbei. of
samplea taken. monitoring/instrulentation information, i[let/outlet conditiois, o! other refated
activitie6 associated with lhe pond incl.uating but ooE limiled to aediment cleanout, ponal decarting,
etibankment erosion/repai rr, monitoring infonEtion, vegetation on outE lopeg of enbankm.nl8, etc.

Tfat€r El€waliorr DRY

Diacharglug No

fn let ,  Out1et
Condi tions

Slope condiEions

*see "Hydrologic Monitoring Daca" report submiEted quartserly to DoGM for noniEoring
information.

5. Fietd Evlluatlo!. Descrl.be any changes LD the geonetry of the i[rpoutding alrtrctufe, awelaqe and
maximum depths and elevatiods of imlrounded uate!, e5linated sediment o! slulry volurc anal lenaLllLtrg
storage caiacity, estimated volume of water inpounded, and any oCher aEpect of lhc idtr ouoditrg structule
affecting its sialir;.ty or fuactio! uhicb has occulled duriag the retrtorting pelloal.

gedl.!.!,t Volum€ 0.08 A.F.

ReolLnLag gedLueDt

Storag€ Capac l ty  0 .39  A.F .

t ta tc r  l lEouDdod 0 .00  A.F .

changcs, comerta, etc. Mining hae seized at Trail Mtn. operations, only
storm run off latill run into the pond. The pond was

cleaned in 4th quarter 2005.

I hereby certify that,. f am exlrerienced in the construction of impoundments,' I am
qual i f ied and author ized under the di rect ion of  a Registered Profeseional  Engineer
to inspect the condition and appearance of impoundments in accordance with the
certif ied and approved designs for this structure,' that the impoundment has been
maint.ained in accordance with approved design and meet or exceed the minimum design
requirements under a l l  appl icable federal ,  s tate and local  regulat ions;  and,  that
inspections and inspection feports are made by myself and include any appearances of

s.r or other hazardous conditions of the structureins tab i l i tsy ,
a f fec t ing s t

Signature;
Signatu

tural
t y .

QuaLi f icat

t*o%
No. 165651



IMPOIIIIDMEIwT INSPECTION A}ID CERTIFIED REPORT Page 1 of 2

Persrit Number A C r / 0 1 s / 0 0 9 Report Date
S E P T  .  2 9 ,  2 0 0 5

Mine Nane Trai l  Mountain Mine

Courpany Name Energy West Mining Company

Impoundnent
Ident i f icat ion

Impoundment Name TraiL Mountain Mine Pond:

Impoundment Number

UPDES Pernit Number u T - G 0 4 0 0 3 - 0 0 1

MSIIA ID Nunlcer N/A

IMPOUNDMEIWT INSPECTION

Inspect ion Date S E P T .  2 0 ,  2 0 0 5

Inspected By ,John Christensen / Rick Cull-um

Reason for InsPect ion
(Annual ,  Quarter ly  or  other Per iodic Inspect ion,
Cr i t i ca l  I ns ta l l a t i on ,  o r  Comp le t ion  o f  Cons t ruc t i on )

3RD Quar te r  2005 Inspec t ion

1. D€sclibe aly a!'p€sralEce of aly lnsEebllLty, slfuctural r'erlr!6ss, or ally oth!! hazarilous coddLtLoa.

No unstable or etructural weaknessea found.

Required for an
irrpoundment which
functions as a
SEDIMENTATION POND.

2.  Sediment sEorage capaeiEy,  inc luding elevat ion of  60t  and L00t  sediment storage

vofunes, and, estirnated average elevation of existing sediment.

50t  Des ign
s t o r a g e  c a p a c i t y  o . 2 8 2  A . F .  a t  7 l . 8 2

100% Sediment,
C a p a c i t y  O . 4 7  A . F .  a E  7 1 8 3 . 6

3. Pr incip le and energency spi l lway elevat ions.

Principle Spi l lway
E l e v a t i o n  ( F . A .  S .  t .  )

Eurergency Spillway
E l e v a t i o n :  ( F . A . S . L . )

7 1 8 6  . 6

7 1 9 4  . 5



IMPOI'NDITENT INSPECTION A}ID CERTIFIED RBPORT Page 1 of 2

i f l d l u fona t i oa .P !ov i . l ecu ! ! en tUa te re1eva t i on ,whe the !Pon . l i sd igcha rg ing , l ! ' 9eandnunbe ro f
samDles taken, nonltoring/ilrEtruhentation itrfornation, illet/oullet conditions, or other relatedl

u"ii"iti"" asEociated 'riih the pond includilg but not linited to seiliment cleanout, pond decanting.

eftibankment erosion/repai!6, notritolitrg irrformation, vegetation on outEloPes of e!|baDkftents, etc'

Monitoring Data" report submitted quarterly to DOGM for monitoring

Water Elevation

Discharging

In le t ,  Out le t
Condi t ions

Slope conditions

*See "Hydrologic
informat ion.

7 t _ 8 1 . 0 3

No

Good

Good

5. Fleld Evaluation. DeBcribe any changea ih the geometry of Ehe i[Pounding Btt-ucture, average and

maximum depths and elevationE of impouEded water, eEtimated aeatiment or slurry volume alrd remaining

siorage caiacity, estimateal volume of water impounded, and any other aspects of the ifiporuding atructule

;ii;;i"g it" 
"!"litity 

or function uhich hae occurred duling the rePolting Peliod'

Sediment VoLume

Remaining Sediment,
Storage CapacitY

Water Impounded

Changes,  corunents '  e tc .

be  pa r t i a l l y  c l eaned  i n

Mining
storm

4t ,h  Quar te r  2005

3 4

l_3

0 0

F

F

F

A

A

A

has se ized a t  Tra i l  MEn.  opera t ions ,  on ly
run of f  wi l t  run into the pond. The pond wi l l

ff**'t%
No. t8S6Sl

Hrn

I  hereby cert i fy  that ;  f  am exper ienced in the construct ion of  impoundments, '  I  am

qual i f i ld  and author ized under the di rect ion of  a RegisEered Professional  Engineer

t-o inspect the condition and appearance of impoundments in accordance with the

cert i f ied and approved designs for  th is sErucEure;  that  the impoundment has been

maintained in a lcordance wi ih approved design and meet or  exceed the minimum design

requirements under a l l  appl icable federal ,  s tate and local  regulat ions;  and,  that

in jpect ions and inspect ion reports are made by mysel f  and include any appearances of

inst .abi l i ty ,  s t ructural  wea or qther hazardous condi t ions of  the structure

Da te :
D a t e :

/q{t
,/o - /f 'o'l'

Signature:
SignaEul
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Perurit Number ACT/o ts /ooe Report  Date I  
uurv 7 '  2oo5

Mine Narre Trai l  Mountain Mine

Corrpany Name Energy West Mining Company

Impoundment
Ident i f  icat , ion

Inpoundnent Name Trail Mountain Mine Pond:

Iurpoundment Number

ITPDES Perurit Number u r - G 0 4 0 0 3  - 0 0 L

MSIIA ID Number N/A

IMPOT'NDMENT INSPECTTON

Inspect ion DaEe J u n e  3 0 ,  2 0 0 5

Inspected By John Christensen /  Rick Cul l -um

Reason for Inspection
(Annual ,  Quarter ly  or  Other Per iodic Inspect ion,
Cr i t ical  Insta lLat ion,  or  Complet ion of  Construct ion)

2nd Quar te r  2005 fnspec t ion

1. D€scllb€ r.ay eppearalca of auy lDatlbt1ily, stluctufal w€akaer!, or elqy other bateldou5 coBdllloa.

No unstable or atructural vreaknesses found.

Required for an
irrpoundurent which
functions as a
SEDIIdEIf,TATION PO![D .

2.  Sediment storage capaci ty,  inc luding elevat ion of  60t  and 100t  sedisrent  storage

vol-unee, and, estiurated average elevation of exJ.sting sediment.

60t Design
Storage Capac i ty  O .282 A.  F .  a t  7182

f00t Sediment
C a p a c i t y  0 . 4 7  A . F .  a t  7 1 8 3 . 5

3 . Principle and emergency spilLway elevations.

Principle Spi l lway
E l e v a t i o n  ( F . A .  S .  L .

Eurergency Spillway
E L e v a t i o n :  ( F . A .  S .  L .

7 1 - 8 6 .

7 1 9 4 .



IMPOIIIIDUENT INSPECTION A}ID CERTTFTED REPORT

4. tr|teld Infor8atLo!. provide culrent lrate! elevation, whether pond iE dischalgilg. tl4te and nunber of

Eanplea taken, monitoling/instrumentatio! informatio[, inlet/outter conditiona, ol othe! rclatcd
aclivities associated with the pond incfudilg but not timiteal co sedinent c1eatrouts. pooal decantilg,
elibankmeat eloslon/repairg , noniloling informatiotr. vegetation on outFlopeB of edbaDkmeata, etc.

water  B1€vat lon 7183.13

Discharglng

In le t ,  OutLe t
Condi t ions

Slope conditions

*See "Hydrologic Monitoring Datar report submitted quarterly to DOGII for monitoring
information.

5. fleld Evaluatio!. Desclibe aay changeE llr t}le geometry of the impounding slructulc, avelage and
inaximum deplhs and elevatj.ons of inpounded t aEe., estinated aedilrent o! slu!-y vofume ald reEaioing
storage calacity, estinated volume of water inpounded, and any other aspect of tbe lqtounating structule
affecaing itE stabitity or functiotl tJhich haa occurred duri.lg the :.ePolting perlod.

Sedisrent Volune

Remaining Sedinent,
Storage CapacitY

Vllater Impounded

Changes, co ments,  etc.

be  par t ia l l y  c leaned in

0  . 3 4  A .  F .

0 . 1 _ 3  A . F .

o . 0 2  A . F .

Mining has seized at  Trai l  Mtn.  operat ions,  only
storm run of f wil-l run inEo the pond. The pond wil l

3 t d  Q u a r t e r  2 0 0 5 .

I  hereby cert i fy  that ;  I  am exper ienced in the construct ion of  impoundments, '  I  am
gual i f ied and author ized under the di rect ion of  a Registered Professional  Engineer
to inspect the condition and appearance of impoundments in accordance with the
certif ied and approved designs for this structure; that the impoundment has been
maintained in accordance with approved design and meet or exceed the minimum design
requirements under a l l  appl icable federal ,  s tate and local  regulat ions;  and,  that
inspect ions and inspect ion rts are made by myself and include any appearances of
instabi l j - ty ,  s t ructural or  other hazardous condi t ions of  the structure
af fect ins srTl i /xv.

sLqnatur e. /t&-
silnarurew

Qual i f icat ion



IMPOI'IIDMENT INSPECTION AIID CERTIFIED REPORT Page 1 of 2

Perurit Number ACT /  oLs /  009 Report Date
M A R C H  3 0 ,  2 0 0 5

Mine Nasre Trai l  Mountain Mine

Company Nasre Energy West Mining CompanY

Impoundnent
Ident i f i ca t ion

Impoundment Name Trail Mountain Mine Pond:

fmpoundnent Number

UPDES Perurit Number u T - G 0 4 0 0 3  - 0 0 1 -

MSIIA ID Number N/A

IMPOI'NDMEI{NT INSPECTION

Inspect ion Date MARCH 14 ,  2005

Inspected By . fohn Christensen /  Rick CulLum

Reason for Inspect ion
(Annual ,  Quarter ly  or  other Per iodic Inspect ion,
Cr i t i ca l  I ns ta l l a t i on ,  o r  Comp le t ion  o f  Cons t ruc t i on )

1ST Quar te r  2005 Inspec t ion

1. DgBcrib€ eDy appealalce of ety inBtebillty, !tsfirctural weekDess, or any othel haterdouE condltl'on.

No unstable or structural weaknesses found.

Reguired for an
impoundnrent which
f,unctions as a
SEDII,TENTATION PO![D .

2.  Sedinent  storage capaci ty,  inc luding elevat ion of  50* and 100t  sediment storage

volutrres, and, estimated average elevation of existing sedinent.

60% Des ign
S t o r a g e  C a p a c i t y  o . 2 8 2  A . F .  a t  7 L 8 2

L00* Sediment
C a p a c i t y  O  . 4 7  A .  F .  a t  7 L 8 3  .  6

3. Pr incip le and energency spi l lway elevat ions.

Principle SpilJ.way
E l e v a t i o n  ( F . e . S . L .

Eurergency Spillway
E L e v a t i o n :  ( F . A . S . L .

7]-86

71-94



Page 1 of 2IMPOI'I{DMENT INSPECTION A}ID CERTIFIED REPORT

Tl-Tieta fntornatloa. plovide current water elevation, whethe! pond is diEcharging. t!.P€ aDd uunbei. of

sampfea taken, monitoring/inBtrumentation ilformation, inlet/outlet conditions, o! other related
act-ivitiee asEociateal $ith tbe pond including but no! liRited to sedime[t cleanout, pond decaatiag,
edbankment eroBion/repairs. monitoriog iDforlnation, vegetation on outElopes of eftbankmeltE, etc.

l i laE€r Elevatloa 7185.53

DLschargLrg No

fDlet, Outlet
conditLonB Good

slope coaditloaB Good

*See ,,Hydrologic Monitoring Data" report submitted quarterly to DOGM for monitoring
informaEion.

5. Field Eva1uatsion. Describe ady changes in the geonetry of the inpounding structule, average and
maxinum depEhs and elevalions of inpounded waler. estinateil sediment ot slulry volutre and renaining
storage ca;acity, estimated volune of lrater impounded, and any othe! aspect of the inpounditlg atructure
affeciing its eiauility or function vrhich hag occulred during the lepolting pe!l'od'

Stedieent Volume 0 .25 A.F.

Renaining sediuent
Storage capac l ty  O.22  A.F .

th te r  r rpouaded 0 .35  A.  F .

chalges, coflqretrls, e!c. Mining has seized at Trail Mtn. operalions, only
storm run off witl run into the pond- The pond was

parEial ly f rozen at  the t ime of  the inspect ion,  no depth measuremenE were taken-

f  hereby cert i fy  that ;  I  am exper ienced in the construct ion of  impoundments;  I  am

qual i f i id  and author ized under the di rect ion of  a Registered Professional  Engineer

Co inspect the condition and appearance of impoundments in accordance with the

cert i f ied and approved designs for  th is st ructure;  that .  the impoundment has been

maintained in accordance wiLtr approved design and meeE or exceed the minimum design

requirements under a l l  appl icable federal ,  s tate and loca1 regrulat ions;  and,  that

inspect ions and inspect ion r by mysel f  and include any appearances

ins tab i l i t y , a l  weak r hazardous condi t ions of  the strucEure

a f fec t i ng  s

Signature:
Signat

Qua l i f i c

ry*'%
l r ,  ZIVo. l6Segl
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APPENDIX B

Reporting of Technical Data

Including monitoring data, reports, maps, and other information
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ENERGY WEST MINING COMPANY
VEGETATION MONITORING

VEGETATION MONITORI NG REPORTS
FOR AREAS LOCATED WITHIN THE FOLLOWING AREAS:

RILDA CANYON
DEER CREEK MINE

COTTONWOOD FAN PORTAL
TRAIL MOUNTAIN MINE

DES-BEE-DOVE
COTTONWOOD MINE
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INTRODUCTION

The following document addresses the results of vegetation monitoring areas for the
year 2005. Listed below are the areas monitored and reported within this document.

RILDA CANYON
. Sagebrush/Grass Reference Area
. pinyon-Juniper/Mountain Brush Reference Area
. ftiparian Reference Area
. pinyon-Juniper/Mountain Brush Reference Area (AMR)
. White Fir/Aspen Reference Area
. Mountain Brush/Salina Wildrye Reference Area
. Aspen/Fir/Dogwood Reference Area

DEER CREEK MINE
- Mixed Conifer Reference Area
. Pinyon-Juniper Reference Area
. ftiparian Reference Area
. Waste Rock Site: Saltbush Reference Area

COTTONWOOD FAN PORTAL AREA
. Pinyon-Juniper Reference Area
. Reclaimed Slope 1998
. fteclaimed Slope 1981

TRAIL MOUNTAIN MINE
. Reference Area

DES-BEE.DOVE MINE
. Pumphouse
. Phase 1 Reclamation 2OO2
. Phase 2 Reclamation 2003
. Pinyon-Juniper Reference Area
. Salt Desert Reference Area

COTTONWOOD MINE
. New Waste Rock Site:
" New Waste Rock Site:
. frfew Waste Rock Site:
. fllinth East Breakout

Black Sagebrush Reference Area
P inyon-Juniper Reference Area
Gardner Saltbush Reference Area

Pinyon-Juniper Reference Area



METHODS

Vegetation monitoring was conducted on revegetated sites within mine permit areas for
the Energy West Mining Company. Quantitative data were taken at each site in the
growing season of 2005. For previous monitoring years, quantitative data were
recorded depending on the sample schedule provided by Energy West Mining
Company. The data recorded in 2005 is briefly described below.

QUALITATIVE DATA

eualitative data were recorded on all sites. A qualitative data sheet for each site is
included in this report and provides the following information: site name, general area,
sample date, observers, stope, exposure, acreage, animal disturbance, erosion
damage, cover, dominant plant species observed, and other pertinent notes.

When quantitative data were recorded, results are shown on these data sheets or
reference to where the data is located.

Site Name

The site name that is given correlates with Energy Wesf's maps of the areaand can be
used for future reference and sampling.

Area

The'Area" on the data sheets is a reference to the general mine area, GPS
coordinates, or property areas for quick reference and general use.

Date

Sample dates are also provided. All sample dates are within the 2005 growing season.

Workers

Lists of the names of the individuals who recorded the data.



Exoosure

Exposure was recorded on each site. Often the site had several different exposures.

In those cases, "variable" was written for the exposure on the data sheet-

Animal Disturbance

Values were given to the relative use by animal species at each site. The values and a

brief explanation are given below.

None

Slight

Moderate -

Severe

(or negligible), no animal use was observed.

only little animal use was observed by droppings,
tracks, or cropped vegetation.

a fair degree of use was observed, mostly by the
cropped vegetation. Several inches of production
still remained available for use by the animals.

animal use had taken nearly all of the available
current year's Production.

Cover

Cover differences or notes may be given on the data sheet or references to the
quantitative data.

Dominant Plant SPecies Observed

Sometimes plant species that were observed, but were not encountered in the quadrats

when sampling. Many of these species were recorded here. However, some of the

species were also encountered in the quadrats. Therefore, for a list of all species on a
giuen site, one should refer to both quantitative and qualitative data sheets.

Notes

Site-specific, pertinent notes about each area were also taken i.e. identification of

special considerations, areas of differential groMh patterns, etc. Notes on specific
methodologies on each site were also described here.



Photographs

Color photographs were taken for each site and are included in this report for
documentation.

RESULTS

To be consistent with previous years, data sheets for qualitative sampling have been
inctuded in this report. For results of the above parameters, refer to the site-specific
data sheets.



ENERGY WEST MINING COMPANY
QUALITATIVE SAA/PLING DATA SHEET

2005

SITE NAME: Sagebruslr/Grass Reference Area

AREA: Rilda Canyon (lower area)

LOCATION: GPS Name: EWRSGR
UTM Zone l2S
8.0487875
N. 4361300

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: 8 deg.

EXPOSURE: SSE

AIIIMAL USEIDISTURBAI'{CE: Moderate

COVER: (no quantitative data this year).

DOMINA}IT PLA}.IT SPECIES OBSERVED :

TREES & SHRUBS
Aftemisia tidentata
C hrysoth amnus nauseosus
Gulienezia sarothrae
Opuntia polyacantha

Rhus simpfrcifolia
Rosa woodsii

FORBS
Antennaia neglecta
Artemisia dncunculus
Astersp.
Circium sp.
Eigeron sp.
LeSidium pertofiatum

Taraxacum officinale

Tragopogon dubius

GRASSES
Bouteloua gracilis

Bromustectorum
Elymus salinus
Poa secunda
Stipa comata



Page2
Sagebrush Grass Reference Area
Rilda Canyon;2005

NOTES:

l) This reference area was chosen in 2003 for the lower Rilda Canyon site in the "Leachfield Area".

2) I saw red markers onsite.

3) Reference area in good condition; no change since the study in 2003.

Sagebrush Grass Reference Area



ENERGY WEST MINING COMPANY
QUATITATIVE SAAAPLING DATA SHEET

2005

SITE NAME: Pinyon-Juniper/I\4ountain Brush Reference Area

AREA: Rilda Canyon (lower area)

LOCATION: GPS Name: EWRPJR
UTMZone l2S
E.0487872
N. 4361383

DATE: October 10-13, 2005

WORKERS. P. Collins

SLOPE:35 deg.

EXPOSLJRE: S.

ANIMAL USE/DISTI.JRBANCE:

COVER: (no quantitative data this year).

DOMINANT PLANT SPECIES OBSERVED:

TREES & SHRUBS
Cercocarpus ledfofrus
Eiogonum corymbosum
Euphorbia fendlei
Gutietrezia sarothrae
Juniperus o*eospema
Mahonia repens
Pinus edulis
Rhussimff ida

FORBS
Artentsia dracunculus
Erigeron sp.
Phlox sp.

GRASSES
Elymus salinus
Poa secunda
Stipa hymenoides



Page2
PJ/Mtn. Brush Reference Area
Rilda Canyon;2005

NOTES:

l) This reference area was chosen in 2003 for the lower Rilda Canyon site for an undisturbed reference
area in the "Main Facilities Area".

2) Site was in good shape.

3) I did not notice red markers to delineate *re site, but I had coordinates, so I did not take a lot of time to
look for them.

Pinyon-Juniper/Mtn. Brush Reference Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAA/PLING DATA SHEET

2005

SITE NAME: Riparian Reference Area

AREA: Rilda Canyon (lowerarea)

LOCATION: GPS Name: EWRRRI
UTM Zone l2S
8.04876t4
N.4361309

DATE: October 10-13. 2005

WORKERS: P. Collins

SLOPE: variable

EXPOSLJRE: variable

ANIMAL USE/DISTTJRBANCE: mderate use

COVER: (no quantitative data this year).

DOMINANT PLANT SPECIES OBSERVED:

TREES & SHRUBS
ADies concolor
Acerglabrum
Comus saricea
Mehonia repns
Picea pungens
Populus angustifofra
Populus tremuloides
Rosa woodsfl
Sy m ph o ric a rpos o re o ph il u s

FORBS
Achinea miiletolium
Clrciumsp.
Cynoglossum officinale
Equisetum arvensb
Gafrum boreale
Geranium rbhardsoni
Rubus idaeus
Taraxacum officinale
Tragopogon dubius

GRASSES
Agrostis stolonilera
Juncus sp.
Poa tendeiana
Poa pratensis



Page 2
Riparian Reference Area
Rilda Canyon;2005

NOTES:

l) This reference area was chosen in 2003 for the first-proposed lower Rilda Canyon site for an
undisturbed reference area in the 'Main Facilities fuea" (Facilities Area was later moved up canyon).

2) Site was in good shape.

3) I did not notice red markers to delineate the site, but I had coordinates, so I did not take a lot of time to
look for them.

Riparian Reference Area



ENERGY WEST MINING COMPANY
QUALITATIVE SANAPLING DATA SHEET

2005

SITE NAME: Pinyon-Juniperll\4tn. Brush Reference Area (AMR)

AREA: Rilda Canyon (lower area)

LOCATION: GPS Name: EWRRPJ
UTM Zone l2S
E. 0487091
N.4361212

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: l0 deg.

EXPOSIJRE: NNE

ANIMAL USE/DISTT'RBAIT{CE:

COVER: (no quantitative data this year).

DOMINANIT PLA}IT SPECIES OBSERVED:

TREES & SHRUBS
Ntemisia fiidentata
Ch ry soth amnus nauseosus

FORBS
Aster foliaceous
ChenopdiumsP.
Descurainia plnnata

Lepidium peiofatum

Medcago sativa

GRASSES
Agropyron cis/atum
Bromus cainatus
Aymus cinereus
Hymus lanceolatus
Elymus smithii



Page 2
PJ/MB (AMR) Reference Area
Rilda Canyon;2005

NOTES:

1) This reference area was chosen in 2003 for the lower Rilda Canyon site for a disturbed (AMR)
reference area in flre "Main Facilities Area" (proposed Facilities fuea was later moved up-canyon).

2) I did not notice red markers to delineate the site, but I had coordinates, so I did not take a lot of time to
look for them.

3) Site has not changed from previous studies.

Pinyon-J u n iper/Mtn. Brush Reference Area (AM R)



ENERGY WEST MINING COMPANY
QUALITATIVE SAA4PLING DATA SHEET

2005
SITE NAME: White Fir/Aspen Reference Ara

AREA: Rilda Canyon (up-canyon area)

LOCATION: GPS Name: EWRWFR
UTMZone l2S
E. 0486389
N.4361288

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE:6 deg.

E)(POSURE: N.

A}.IIMAL USE/DI STT]RBA}.ICE :

COVER: (no quantitative data this year).

DOMINANT PLA}IT SPECIES OBSERVED:
SHRUBS
Abies concolor
Acer glabrum
Amelanchier utahensis
Artemisia ftidentata
Juniperus seoplorum
Mahonia rcpens
Pachistima myrcinites
Picea pungens
Populus tremubides
Ribes aurcum
Rosa woodsf
Rubus klaeus
Sy m ph o ri c a rpo s o tc oph f, u s

FORBS
Achilea ntrlefofrum
Galium bitolium
Lathruslanszweffi
OsmorhEa depaupercte
Vrola adunca

GRASSES
Poa fendleriana
Hymus trachyceulus
Poa pntensb

l 3



Page 2
White Fir/Aspen Reference Area
Rilda Canyon;2005

NOTES:

l) This was an undisturbed reference area chosen n2004 inthe upper Rilda Canyon area.

2) I found red markers delineating the site.

3) Site in good shape; no change from previous studies.

White Fir/Aspen Reference Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAA,IPLING DATA SHEET

2005

SITE NAME: Mtn. Bruslr/Salina Wildrye Reference Area

AREA: Rilda Canyon

LOCATION: GPS Name: EWRMSR
UTMZone l2S
E. 0486170
N.4361249

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: -38 deg

E)OOSLJRE: E

ANIMAL USE/DISTLJRBAI.{CE: Moderate use

COVER: (no quantitative data this year).

DOMINANT PLA}IT SPECIES OBSERVED:

TREESE SHRUES
Ables concolor
Ntemisia tddentete
Cercocarpus ledtofrus
Ch ry soth a mn us r€rrseosus
Juniperus scopulorum
Mahonia repens
Rosa woods/
Symph orica ryos orco philus

FORAS
Antennaie sp.

GRASSES
Hymus safrnus
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Mtn. Brush/Saline Wildrye Reference Area
Rilda Canyon;2005

NOTES:

l) This site was from an old study when the fan area was first proposed for constnrction.

2) I had a difficult time getting to the site. For an easier access, begin hike at boulders (GPS, UTM:
E.0486182, N.4361055) that area blocking an old reclaimed road; take reclaimed road to red marker.

3) Reference area remains virtually unchanged and in good condition'

Mtn. Brush/Saline Wildrye Reference Area



ENERGY WEST MTNING COMPANY
QUALITATIVE SAIAPLING DATA SHEET

2005

SITE NAME: Aspen/Fir/Dogrrood Reference fuea

AREA: Rilda Canyon

LOCATION: GPS Name: EWRADR
UTM Zone 12S
E. 0485982
N.4360955

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE:.

E)(POSI.JRE:

ANIMAL USE/DISTURBANCE:

COVER: (no quantitative data this year).

DOMINA}IT PLAT.IT SPECIES OBSERVED:

IREESE SHRUBS
Abies concolor

C h ry soth a m n u s rauseosus
Comus stolonilera
Juniperus communE
Mahonia rePens
Pachistima mYrcinites
Populus tremuloldes
Rosa woodsf
Symphodcaryos orcoPhilus

FORAS

GRASSES
Poa sp.
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Page2
Aspen/Fi r/Dogwood Reference Area
Rilda Canyon;2005

NOTES:

l) This site was from an old study when the portal area was first proposed for constnrction.

2) I found red markers that delineate the site.

3) The reference area's condition was good and could be used for future standards of success for
appropriate areas.

Aspen/FirlDogwood Reference Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAA4PLING DATA SHEET

SITE NAME: Mixed Conifer Refere'nce Area

AREA: Deer Creek Mine

LOCATION: Deer Creek Canyon

DATE: October 10-13. 2005

WORKERS: P. Collins

SLOPE: 15-25 deg.

EXPOSIJRE: WSW

A}TIMAL US E/DISTI'RBA}.{CE :

COVER: (no quantitative data this year).

DOMINANT PLA}.IT SPECIES OBSERVED:

TREES & SHRUBS
Ableslasiocarya
A,rulanchier utahen*
Bricke&a microphyfia
Ch rysoth a mn u s daptpssus
Ch rysoth amn u s iscidilloru s
Chrysothamnus nauseosus
Edogonum corymbosum
Juniperus scopulorum
Mahonla repens
Pachydima nryrsinites
Pinus edufrs
Pseudotsuga menzbsfr
Symphoric a rpos ore ophtu s

FORBS
Asterfofraceous
Linum lewisfr
Gasflelb sp.

GRASSES
Hymus salinus
Hymus spcafus
Poe fenderiana



Page 2
Mixed Conifer Reference Area
Deer Greek; 2005

NOTES:

l) I found t-posts that marked the reference area.

2) The reference area's condition was good and could be used for future standards of success for
appropriate areas.

Mixed Conifer Reference Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAA/PLING DATA SHEET

2005

SITE NAME: Pinyon-Juniper Reference Area

AREA:Deer Creek Mine

LOCATION: Deer Creek Canyon

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: -25 deg.

DGOSI.JRE: E

AI{IMAL USE/DISTLIRBAI.ICE: Moderate use

COVER: (no quantitative data this year).

DOMINA}.IT PLANT SPECIES OBSERVED:

TREES & SHRUBS
Amelanchler utaheds
Ephedn vifids
Eiogonum corymbosum
Juniperus osteospema
Hnus edufrs
Sympho rlc a rpos o reo philus

FORBS

GRASSES
Elymus salinus
Stipa hymenoides



Page 2
PJ Reference Area
Deer Creek Mine; 2005

NOTES:

l) f did not find t-posts or markers in the field, but I did have a map of the location. I also used binoculars
from the other side of the canyon to look for the markers. Using the map, I feel I was in the correct area.
It's about directly upslope from the fan. The markers may be there, I just did not see them.

2) The reference area's condition was good and could be used for future standards of success for
appropriate areas.

Pinyon-Juniper Reference Area
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ENERGY WEST MINING COMPANY
QUALITATIVE SAA4PLING DATA SHEET

2005

SITE NAME: Riparian Reference Area

AREA: Deer Creek Mine

LOCATION: Deer Creek Canyon

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: 2-3 deg.

EXPOSLJRE: variable

ANIMAL USE/DISTI.]RBANCE:

COVER: (no quantitative dota this year).

DOMINAI{T PLA}.IT SPECIES OBSERVED:

TREES & SHRUBS
Aties concdor
Acer glabrum
Comus stolonifen
Juniperus scopulorum
Plcea ptngens
Populus angustilofra
Pseudobuga menziesi
Rosa woodsii
Safxspp.
Sy mpho ic a rps o reo plfius

FORBS
Asterfoliaceous
Chsium

GRASSES
Agrostb stolonifera
Elymus safrnus
Juncus sp.
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Page 2
Riparian Reference Area
Deer Creek Mine; 2005

NOTES:

l) The reference area's condition was good and could be used for future standards of success for
appropriate areas.

2) No change from prwious years' observations

Riparian Reference Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAN4PLING DATA SHEET

2005

SITE NAME: Saltbush Reference Area

AREA: Deer CreekWast€ Rock Site

LOCATION: Near Huntington Canyon

DATE: October 10-13. 2005

WORKERS: P. Collins

SLOPE:5-25 deg.

EXPOSLJRE: variable, mostly south

AI{IMAL USE/DISTTJRBA}.ICE: Some use.

COVER: (no quantitative data this year).

DOMINA}.IT PLA}IT SPECIES OBSERVED:

TREES & SHRUBS
AilemHa nova
Atrif,ex gerdnei
Atif,ex corugata
Junlperus osteospetma
SarcoDafus ve rmic ul atu s

FORBS
Edogonum sp.

GRASSES
Etwus salinus
Stipa hymenoides



Page 2
Saltbush Reference Area
Deer Creek Mine; 2005

NOTES:

l) I found some markers; they were t-posts (not red markers like other sites).

2) I used a map from a previous report to locate the site.

3) The reference area was in good condition and unchanged from when the study was first
conducted by Mt. Nebo Scientific when the reference arcawas established.

Saltbush Reference Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAMPLING DATA SHEET

2005

SITE NAME: Pinyon-Juniper Reference Area

AREA: Cottonwood Fan Portal Area

LOCATION: CottonwoodCanyon

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: 33 deg.

EXPOSURE: W

AI.IIMAL US E/DISTLIRBAIII CE :

COVER: (no quantitative data this year).

DOMINANIT PLANT SPECIES OBSERVED:

TREES & SHRUBS
Anelanchier ufaiends
Ch ry soth a mn u s rauseosus
Ephedra irids
Juniperus osteospetma
Pinus edufrs

FORBS
Chsium sp.
Stanleya finnata

GRASSES
Elymus salinus
Sdra hpenoides



Page 2
Pinyon-Juniper Reference Area
CFP Area;2005

NOTES:

l) Reference area was in good condition and unchanged from other years of observation.

2) Therefore, it remains a good area for future standards of appropriate areas.

Pinyon-Juniper Reference Area
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ENERGY WEST MINING COMPANY
QUALITATIVE SAAAPLING DATA SHEET

2005

SITE NAME: Reclaimed SloPe 1998

AREA: Cottonwood Fan Portal Area

LOCATION: CottonwoodCanYon

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: variable

EXPOSIJRE: SW

A}IIMAL USE/DISTI.'RBA}.{CE:

COVER: (no quantitative data this year).

DOMINANT PLA}IT SPECIES OBSERIVED:

TREES & SHRUBS
Atriplex canescens
C h rysoth e mn us nauseosus

FORBS
Aster glaucodes
Unumlewid
Melilotus officinalis

GRASSES
Dactyfrs glomeratus
Eiymus cinercus
Elymus smith[
Elymus lancedafus
Stpa fiymenoides
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Reclaimed Slope 1998
CFP;2005

NOTES:

1) Establishment of plant species was progressing well from the seeding done in 1998.

2) No areas of special concern were noted.

Reclaimed Slope 1998
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ENERGY WEST MINING COMPANY
QUALITATIVE SAIAPLING DATA SHEET

2005

SITE NAME: Reclaimed Slope l98l

AREA: Cottonwood Fan Portal Area

LOCATION: CottonwoodCanYon

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: 35-40 deg.

EXPOSI.JRE: W

AIIIMAL USE/DISTLIRBANCE: Moderate use.

COVER: (no quantitative data this year).

DOMINA}.IT PLANT SPECIES OBSERI/-ED :

TREES & SHRUBS
Artentda tidentata
Ailiflex confertifofra
Atlplex canescens
Ch rysoth a mnus nauseosus
Hnus edufrs

FORBS
Asterfofrdceous

GRASSES
Agropyrcn ctistatum
Elymus lanceolatus
Elymus cinereus
Elymus sttttht
Stipa hymenoides
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Reclaimed Slope 1981
CFP:2005

NOTES:

l) Reclaimed slope was in excellent shape, especially considering the steepness of slope angle

2)Plant establishment was excellent too.

Redaimed Slope 1981



ENERGY WEST MINING COMPANY
QUALITATIVE SAIAPLING DATA SHEET

2005

SITE NAME: Refereirce Area

AREA: Trail Mountain Mine

LOCATION: CottonwoodCanYon

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE:35 deg

EXPOSURE: E

ANIMAL USE/DISTI.JRBA}.ICE :

COVER: (no quantitative data this year).

DOMINANT PLA}IT SPECIES OBSERVED:

TREES & SHRUBS
Amelanchier utahensis
Aderisia fiidentata
Afiiilax confertifda
Ch rysothamn us rauseosus
Ephedra vidds

FORBS

GRASSES
Elymus safrnus
Stipe hymenoides



Page 2
Reference Area
TrailMtn. Mine;2005

NOTES:

l) I could not get above the rock cliffoutcrop, but I could see most of the species from the dirt road near it.

2) I did not see red markers that delineate the area; perhaps it was not marked that way.

3) The plant community there was a Big Sagebruslr/Shadscale/Salina Wildrye with some scattbred PJ and
Mtn Brush areas tbroughout it.

4) The reference area was in good condition and would be good for standards of success for appropriate
areas.

Trail Mtn. Mine Reference Area
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ENERGY WEST MINING COMPANY
QUALITATIVE SAA4PLING DATA SHEET

SITENAME: Pumphouse

AREA: Des-Bee-Dove Mine

LOCATION: Des-Bee-DoveArea

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE:2 - 8 deg.

DGOSLJRE: E.

A}IIMAL US E/DISTIJRBA}.ICE :

COVER: (no quantitative data this year).

DOMINANT PLANT SPECIES OBSERVED:

TREES & SHRUBS
AftamiCa tridentata
Ahiflex confeilifofia
C h ry sot h a m n u s r?euseosus
Ephedra iids
Gutieneia sarothne

FORBS
Malcomia africana
Penstemon palneri

GRASSES
Elymus salinus
Aymus lanceoletus
Elymts trachycadus
Hytrus cinercus
Elymus spcafus
Stipa hymenoides



Page 2
Pumphouse
DBD:2005

l) Revegetation looking very good for cover, density, and species diversity.

2)Yery few weedy species present.

Pumphouse



ENERGY WEST MINING COMPANY
QUALITATIVE SAI4PLING DATA SHEET

2005

SITENAME: Phase I Reclamafion}00?

AREA: Des-Bee-Dove Mine

LOCATION: Des-Bee-DoveArea

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: -25o/o

EXPOSLJRE: variable

AI.IIMAL USE/DISTIJRBAI'ICE: Sligbt use

COVER: (no quantitative data this year).

DOMINANT PLANT SPECIES OBSERVED:

TREES & SHRUBS
Atiplex canescens
Ahidex confeftifolia

FORBS
Sebola pesfTer

GRASSES
Agropyron cistatum
Bromus cainatus
Evmus lanceolatus
Hymus smithfr

NOTES:

l) Excellent grass and shrub cover on site.

2) Cover was dominated by fourwing saltbush.

3) Both weedy and desirable species were present.

4) The fourwing plants were quite large for their age.

5) Some of the areas were dominated by grasses, whereas others were dominated by shrubs.
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Page 2
Phase 1 Reclamation 2002
DBD;2005

Phase 1 Reclamation 2002: Beehive/Little Dove Area

Phase 1 Reclamation 2002: Switchback Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAI\4PLING DATA SHEET

2005
SITE NAME: Phase 2 Reclamation 2003

AREA: Des-Bee-Dove Mine

LOCATION: Des-Bee-DoveArea

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: variable

EXPOSLIRE: variable

A}TIMAL US E/DI STTJRBA}.{CE :

DOMINANT PLANT SPECIES OBSERVED:

SPECIES ACCESS TRAIL DESERET MINE BATH HOI'SE
SLOPE

EAST
SLOPE

SHRUBS

Atriplex canescens x x X X

Atif,ex confertifofra x X x x

Ceratoides lanata X X x

Cercocarpts ledifofrus x

Chrysoth a mn us t auseosus X x x x

FORBS

Eassia hyssopibfa x x

Halogeton glomeratus X X

Malcomia africana X

Melilotus ofrcinalis X x

Penstemon palnni X x x x

Sarsora pestfB/ X x X X

Cidumsp. x

GRASSES

Agrcpyron cristatum x X

Hymus lanceolatus X

Elymus cinercus x x X x

Elymus smithil X x X x

Elymus sgicatus x X

Stipa hymenoides X X X X
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Phase 2 Reclamation 2003
DBD;2005

NOTES:

l) Excellent cover and diversity considering the year this area was seeded.

2) There were weedy patches in some areas, but more desirable species were present in most
areas. The Access Trail area was about 1:l ratio of weedy:desirable species. This trail was well
used.

3) The gouges looked good and appeared to be harvesting water.

4) I walked all areas to record the data

Phase 2 Reclamation 2003: Access Trail



Phase 2 Reclamation 2003
DBD;2005

Phase 2 Reclamation 2003: Deseret Mine Area

Phase 2 Reclamation 2003: Bathhouse Slope
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Phase 2 Reclamation 2003
DBD;2005

Phase 2 Reclamation 2003: Bathhouse Slope

Phase 2 Reclamation 2003: East Slope (L); Bathhouse Slope (R)



t
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Phase 2 Reclamation 2003
DBD;2005

Phase 2 Reclamation 2003: East Slope

Phase 2 Reclamation 2003: Substation Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAA/IPLING DATA SHEET

2005

SITE NAME: Pinyon-Juniper Reference Area

AREA: Des-Bee-Dove Mine

LOCATION: Des-Bee-Dove fuea; upper area; near substration

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: - 35 deg.

D0OSLJRE: E

AI.IIMAL USE/DISTIJRBAI'ICE: Slight

COVER: (no quantitative data this year).

DOMINAhIT PLANT SPECIES OBSERVED:

TREES & SHRUBS
Centoides lanata
Ephedn iidE
Juniperus osteosPema
Pinus edufrs

FORBS

GRASSES
Hymus salinus



PJ Reference Area
DBD;2005

NOTES:

1) This is an appropriate reference area for most reclaimed sites here.

2) It was steep and rocky.

3) I found red markers that delineate the area.

4) Site had good grass and shrub cover.

Pinyon-Juniper Reference Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAAAPLING DATA SHEET

2005

SITE NAME: Sah Desert Shrub Reference Area

AREA: Des-Bee-Dove

LOCATION: Des-Bee-Dove; lower area; near sediment pond

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: variable

EXPOSLIRE: variable

AIIIMAL USE/DISTIJRBANCE: slight

COVER: (no quantitative data this year).

DOMINANT PLA}IT SPECIES OBSERVED:

TREES & SHRUBS
Atriflex gardneri'
C h ry soth a mn u s nauseosus
Eiogonum corymbosum
Juniperus osteosPerma
Sarcobafus ve rmiculatus

FORBS

GRASSES
Elymus salinus
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Salt Desert Shrub Reference Area
DBD;2005

NOTES:

l) Located on Mancos Shale

2) *Reference area was dominated by Gardneri saltbush.

Salt Desert Shrub Reference Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAMPLING DATA SHEET

2005

SITE NAME: Black Sagebrush Reference Area

AREA: NewWaste Rock Site

LOCATION: CottonwoodMine

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: variable

EXPOSLIRE: variable

A}.IIMAL US E/DI STI.]RBANCE :

COVER: (no quantitative data this year).

DOMINA}.IT PLANT SPECIES OBSERVED:

TREES & SHRUBS
Aftenfsia nova
Atriflex gardnei
Cercocarpus montanus
Ephedra viidis
Juniprus osteosperma
Pinus edulis

FORBS
Descurainia pinnata
Penstemon sp.

GRASSES
Elymus salinus
Stipa hymenoides



Page 2
Black Sagebrush Reference Area
New Waste Rock Site; 2005

NOTES:

l) Much of this reference area has been disturbed by a gas well and power lines. A black
sagebrush community is still present, but it is much reduced in size (see photograph).

2) Another site may be recommended.

3) We could look at data from this type and compare it with other reference areas.

Black Sagebrush Reference Area



Black Sagebrush Reference Area
New Waste Rock Site; 2005

Black Sagebrush Reference Area

Black Sagebrush Reference Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAA/PLING DATA SHEET

2005

SITE NAME: Pinyon-Juniper Refere,nce Area

AREA: NewWaste Rock Site

LOCATION: CottonwoodMine

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: 3-8deg.

DGOSIJRE: E

At IIMAL USE/DISTLJRBANCE:

COVER: (no quantitative data this year).

DOMINANT PLANT SPECIES OBSERVED:

TREES & SHRUBS
Artenisia nova
Cercocarryts montanus
Ephedra viridis
Juniperus osteosqetma
Optntia polyacentha
Pinus edufrs
Yucca hanimaniae

FORBS
Chamaesyce fendlei
Cryptantha llavoculate
Descurainia Finnata
Eriogonum bicolor

GRASSES

5 l
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PJ Reference Area
New Waste Rock Site: 2005

NOTES:

1) Site was in good condition.

PJ Reference Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAA/PLING DATA SHEET

2005

SITE NAME: Gardner Saltbush Reference Area

AREA: NewWaste Rock Site

LOCATION: Cottonwood Mine

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE:35 deg.

EXPOSI.JRE: E

A}.IIMAL US E/DISTTJRBA}.{CE :

COVER: (no quantitative data this year).

DOMINAI.{T PLANT SPECIES OBSERVED:

TREES & SHRUBS
Aftemiga nova
Atif,ex gardnei
Ephedra vtrids
Gutiemzia satothrae
Juniperus osteosPerma
Pinus eduDs

FORBS
Eiogonum sP.
Stanleya finnata

GRASSES
Hymus salinus
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Gardner Saltbush Reference Area
Cottonwood Mine: 2005

NOTES:

l) Site was in good condition.

2) Red markers delineating the area were found'

3) There was some moderate erosion caused by natural conditions on this Mancos Shale slope'

Gardner Saltbush Reference Area



ENERGY WEST MINING COMPANY
QUALITATIVE SAAAPLING DATA SHEET

SITE NAME: go'East Breakout

AREA: Cottonwood Mine Site

LOCATION: Cottonwood Mine Area

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: variable

EXPOSLJRE: variable

ANIMAL USE/DISTI JRBANCE:

COVER: (no quantitative data this year).

DOMINANT PLA]\IT SPECIES OBSERVED:

TREES & SHRUBS
Aftenlsie tidentata
Ahiplex canescens
C h ry soth a m n u s naussosus

FORBS
AsfercDlensls
Linum lewi$
Penstemon palmeri

GRASSES
Brcmustec{orum
Elymussmithil
Hymus cinereus
Hymuslanceolafus
Elymus spicafus
Sdpe hymenoides



Page 2
9b East Breakout
Cottonwood Mine;2005

NOTES:

l) Site had good cover, density and diversity.

th East Breakout



ENERGY WEST MINING COMPANY
QUALITATIVE SAA/PLING DATA SHEET

2005

SITE NAME: Pinyon-Juniper Refere,rce Area

AREA: Cottonwood Mine Site

LOCATION: Cottonwood Mine Site

DATE: October 10-13, 2005

WORKERS: P. Collins

SLOPE: 36 deg.

EXPOSI,JRE: E

ANIMAL USE/DISTTJRBA}.ICE:

COVER: (no quantitative data this year).

DOMINA}.IT PLANT SPECIES OBSERVED:

TREES & SHRUBS
Ch ry sothamn us t ausoosus
Pinus edulis
Junlperus osteosPerma
Amelanchier utahensb
Gutien"zia sarothne
Ntemda tddentata
Eioggnum corymbosum
Atriflex confeftifofia
Pseudotsuga menziesfl

FORBS
Hedysarum occidentalis var cdnone
CrePis sP.
M ech a ennthe n gin delioides
Pensternon sp.

GRASSES
Hymus salinus
Stipa hYmenoides
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PJ Reference Area
Cottonwood Mine;2005

NOTES:

l) Site was in good condition and well suited to represent future standards for revegetation.

2) Canyon vetch, a sensitive species, is located on the site.

Pinyon-Juniper Reference Area
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VEGETATION MONITORING
FOR PHASE III BOND RELEASE

OLD WASTE ROCK SITE

YEAR ONE: 2005

INTRODUCTION

In the past, several waste rock "cells" bounded by "berms" were constructed as disposal areas for

waste rock products from the Cottonwood Mine. The total waste rock site is less than 15 acres in

size. Since the time that the cells were constructed, they have been filled to the engineered

capacity with the waste rock material created by coal mining operations. The waste material was

then covered with topsoil or substitute topsoil and revegetated to a condition that should

ultimately support the post-mining land use. In order to support the wildlife that exist on this

reclaimed range land, specific vegetation standards have been set by designating a reference area,

or an area previously chosen to be protected from unnatural disturbances that could represent

vegetation standards for final revegetation success. The area designated as a reference area lies

adjacent to the Old Waste Rock Site. The plant community supported on the reference area is

Pinyon-Junipet, the same community that was disturbed to create the waste rock site for the mine.

Because the reference areais located in such close proximity, other environmental variables were

also similar to the reclaimed waste rock site (e.g. soils, elevatioq exposure, precipitatiorq etc.).

Because the cells were filled to capacity at different times, reclarnation also sometimes occurred at



different time periods. Or, because all cells and berms were not reseeded at the same time,

completion of the operator's Responsibility Period for some cells and berms are different. The

Responsibility Period is the specific time period required for vegetation establishment on

reclaimed lands before the final bond release application can be submitted. This means that for

some cells and berms, Phase III Bond Release applications could have been submitted before

others. However, previous vegetation studies of the site suggested that it would be most prudent

to attempt bond release for all cells and berms at the same time. Therefore, the first of the two

consecutive years required to monitor the vegetation on reclaimed lands for Phase III Bond

Release has been initiated with quantitative data recorded in 2005 and summarizedinthis report.

METHODS

Sample Areas

The follo*ing sites were sampled on the Cottonwood Mine Old Waste Rock Site:

Cell I
Cell2
Cell3
Cell4
Cell5
Cell6
CelLT

Berm I
Berm 2
Berm 3
Berm4

CTW Reference Area

Atl field work to record cover, frequency, composition, and production for the reclaimed and

reference areas was accomplished in August 2005. Woody species density measuremgnts for the

areas were recorded in September 2005. Data from each of the above areas were first summed



separately to identify differences between sites, but the mean combined totals of all areas were the

values used for final bond release. The number of samples taken was a function of both the size

of each area and employment sample adequacy formulas. In other words, in larger areas more

samples were taken than the smaller areas, but the total number of samples were subject to the

rigors of statistical sample adequacy.

Cover- Frequency and Compgsition

Cover estimates were made using ocular methods with meter square quadrats. Species

composition and relative frequencies were also assessed from the quadrats. Additional

information recorded on the raw data sheets were: estimated precipitation, slope, exposure,

grazinguse, animal disturbance and other appropriate notes. Plant nomenclature follows "A

Utah Flora" (Welsh et al. 2003).

Woody Species Density

Density of woody plant species of the reclaimed and reference areas were recorded.rrirrg u

distance method called the point-quarter. In this method, random points were placed on the

sample sites and measured into four quarters. The distances to the nearest woody plant species

were then recorded in each quarter. The average point-to-individual distance was equal to the

square root of the mean area per individual.



Production

Total annual biomass production was estimated by clipping, drying and weighing current annual

growth in each sample quadrat. "Double sampling" using four quadrats were estimated around the

clipped quadrat. Herbaceous and woody species production were recorded separately.

Diversiqv

There are several good methods to assess diversity in plant communities. Three diversity indices

have been reported in this document for the reclaimed areas and the reference area. To begirq

MacArthur's Diversity Index was calculated. This index is an effective diversity measurement

and is computed using the equation llfuti2 (MacArthur and Wilson 1976, The Theory of Island

Biogeography, Princeton: Princeton University Press). In this equation pi is the proportion of

sum frequency contributed by the ith species in the sample area of concern. The proportional

contribution of each species is then squared and the values for all species in the sample areas are

summed. This index integrates the number of species and the degree to which frequericy of

occurrence was equitably distributed among those species. In other words, this index provides

greater weight to those species that are present more often (with greater frequency) than those

that are merely "present" in one or two quadrats. The average number of species per sample

quadrat is another measure of species diversity provided from the data in this report. Finally, the

total number of species presenl in the sample quadrats, or "Richness", was calculated for the

sample areas.



Sample Sizes

Sample sizes for cover, woody species density and productivity of each area are given below.

Somple Sizes for Vegefotion Monitoring in the
Old Cottonwood Wosfe Rock Site (2005)

Recloimed
Areo

COVER DENSITY PRODUCTION

Cell I 1 5 30 n

Cell2 1 5 30 n

Cell3 n Q 25

Cell4 n 50 30

Ce! |5 20 50 30

Cel l6 n 50 30

Cel lT 30 60 &

Berm 1 1 0 1 5 1 0

Berm 2 1 0 1 5 1 0

Berm 3 n 30 n

Berm 4 1 0 1 5 1 0

TOTAL 190 385 215

Reference
Areo

COVER DENSITY PRODUCTION

TOTAL 140 90 200

Sample Adequacy & Statistical Comparisons

As recommended by the State of Utab Department of Natural Resources, Division of Oil, Gas &



Mining (DOGM) guidelines, sampling adequacy was calculated. The goal for the parameters of

this study was goyo confidence level with a l}Yo change in mean (one-tailed t-value was used).

The sample adequacy formula used is given below.

yMIVI= fsz

(e)'

where,
= minimum adequate sample
= appropriate confidence t-value
= standard deviation
= sample mean
= desired change from mean

Student's t-tests were employed to compare the reclaimed areas with the reference area for living

cover, density and productivity. AII sample means, standard deviations, and sample sizes were

included in this report to enable the reviewers to check or apply further statistical tests if desired.

Photographs

Color photographs of each cell, berm and the reference area were taken during the sample period

and have been included with this report.

Raw Data

The raw cover, composition, and frequency data have been summarized on spreadsheets and have

been included in the Appendix.
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RESULTS

Reclaimed Areas

The mean total living cover forthe cells and berms combined was 5l.89Yo (Table l-A). This

living cover was comprised of 57.82% grasses, 37.21% shrubs, and 4.97% forbs (Table l-B). A

total of 2l plant species were present in the sample quadrats (Table l-C).

The dominant plant species by cover and frequency were fourwing saltbush (Atriplex canescens),

needle-and-thread grass (Stipa comata), cheatgrass @romus tectorum), crested wheaigrass

(Agropyron cristatum), and broom snakewe ed (Gutierrezia sarothrae). The cover and frequency

values for each species present in the quadrats are shown in Table 2.

The mean total woody species density for the combined cells and berms was estimated at 4,382

individuals per acre (Table 3-A). The density in these areas were dominated by broom snakeweed

and fourwing saltbush.

For production of the site, the total annual biomass was estimated at 1,938.85 pounds per acre,

804.40 of whish was from the herbaceous component and 1,134.45 from woody plants (Table 3-

B).



Reference Area

The total living cover (overstory plus understory) of the reference area, a pinyon-juniper plant

community, was 30.1 6% (Table 4). The overstory and understory cover were nearly equally

represented at 14.00% and 16.160 , respectively. The understory cover was comprised of

69.7S%woody species, 29.54% forbs, and 0.71olo grasses (Table 4-B). A total of 14 plant

species were present in the sample quadrats (Table 4-C).

As depicted in the cover and frequency values of the reference area, the dominate plant species

were pinyon pine (Pinus edulis) and Utah juniper (Juniperus osteosperma). For a list of all

species with their cover and frequency values, refer to Table 5.

Woody species density for the reference area was estimated at 799 plants per acre and was

dominated by the same two species as in the cover measurements above, however, Morrnon tea

(Ephedra viridis) was also an important component here (Table 6-A).

Total annual biomass for the reference area was estimated at 355.47 pounds per acre, nearly all of

it consisted of woody species (Table 6-8).

Comparisons Between Areas

Statistical analyses using Student's t-tests were employed to compare the total living cover,



woody species density and productivity of the reclaimed area with the reference area.'These

parameters are some of the most important subject fields in applying for Phase III Bond Release.

For all of these parameters, the reclaimed areas (cells and berms) were significantly greater than

the reference area (Table 7).

DISCUSSION

The tables referenced in the RESULTS section above provide a good summary of the.quantitative

sampling results for the reclaimed cells and berms as well as the reference area chosen for

revegetation success standards. Statistical analyses have also been employed to compare the two

areas with results strongly suggesting that the reclaimed areas have met specific revegetation

standards. The summaries and statistical analyses have reported the data of the reclaimed areas

(cells and berms combined) for total living cover, frequency, composition, woody species density,

and annual productivity. To provide an even more clear assessment of the quantitative data at the

Old Waste Rock Site, charts can graphically illustrate the value's of each parameter on a site-by-

site basis.

Total Living Cover

The mean combined total living cover of all cells, berms, and reference areahave been discussed

and compared previously in this report. To provide greater detail and to elaborate on this

parameter, agraph comparing the cover of; l) all cells individually,2) all cells combined, and 3)



the reference area has been prepared (Fig. l). As one can note by the graph, each cell exceeds the

total living cover of the reference area.

Along this same premise, another graph (Fig. 2) compares the total living cover of: l)'each

individual berm, 2) all berms combined, and 3) the referencearea. The total living cover of each

berm also exceeds that of the reference area.

Finally, Fig. 3 shows the mean of the all cells and berms compared to the reference area. This

illustration shows the Phase tII Bond Release parameters used in the statistical analyses reported

in the RESULTS section of this report.

Woody Species Density

The same areas as explained above for the total living cover have been illustrated graphically for

woody species densities. Consequently, Fig. 4 shows the densities for: 1) all cells individually,2)

all cells combined, and 3) the reference area. Again, each cell exceeds the woody species density

ofthe reference area.

Fig. 5 presents the densities for: 1) each indMdual bernl 2) allberms combined, and 3) the

reference area. The reclaimed berm densities also exceed those of the reference area.

Finally, Fig. 6 shows the densities of all cells and berms combined and compares this value to the

l0



reference area, or an illustration that shows the parameters used in the statistical analyses

employed in the RESULTS section of this report.

Biomass Production

Similarly, productivity has been compared graphically for each of the cells, berms and reference

area. Fig. 7 shows the biomass production of 1) each cell individually, 2) cells combined, and 4)

the reference area.

Fig. 8 shows the same comparisons for each berm, combined berms, and reference area. In both

cases, each cell or berm production estimate exceeds that of the reference area. Finally, the

production of all cells and berms combined are compared with the reference area in Fig. 9.

Composition

Lifeform composition of the combined total living cover for the reclaimed areas and reference

areawas described and summarued in the tables of the RESULTS section in this report. Fig. l0

graphically illustrates the proportions of wood% forb and grass species for the reclaimgd areas,

whereas, Fig. I I shows these proportions for the reference area.

il
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Species Diversity

Three diversity indices have been used to compare the reclaimed areas with the reference area.

They were the following: l) the Average Number of Species per Quadrat , 2) MacArthur's Index,

and 3) Richness. These indices are shown graphically in Fig. 12 and numerically in Fig. 13. The

indices suggest that the reclaimed areas are more diverse than the reference area.

SUMMARY & CONCLUSIONS

The appropriate time period required for vegetation establishment on the reclaimed O[d Waste

Rock Site has passed. This means that an applicati on for firnl or Phase III Bond Release can be

submitted to the State of Utah. To receive Phase IfI Bond Release, the reestablished vegetation

of the reclaimed land must meet specific state and federal requirements as specified by the State of

Utah, Division of Oil, Gas & Mning. As dictated by the rules, vegetative cover must be ..diverse,

effective and permanent". Accordingly, there are specific requirements associated with cover,

density, production and diversity of reclaimed rands.

Data summaries from quantitatively monitoring the reclaimed vegetation of the Cottonwood Mine

OId Waste Rock Site along with those of a pinyon-juniper reference area, chosen to provide

standards of revegetation success, have been submitted. More specifically, the total living cover,

woody species density, and biomass productivity of the reclaimed areas have been statistically

compared to the reference area. Additionally, lifefonn composition and species frequencies have

t2



been summari zed for comparisons with the reference area. Finally, the data of individual cells and

berms were separated and plotted to graphically compare the parameters of each site.

The Year I results of statistical analyses, quantitative data summaries, and illustrations for cover,

density, frequency, composition, productivity and diversity provided in this report strongly

suggest that the vegetation of the Cottonwood trvfine Old Waste Rock Site meets or exceeds those

revegetation success standards set by the pinyon-juniper reference area. If the Year 2 QOA6)

sampling results show the same outcome, an application for Phase III Bond Release by Energy

West through the State of Utah would be warranted.
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TABLE l: Total cover (A), cgmposition @), and species present (C), summary for the reclaimedcells and berms at Cottonwood Mine's Old Waste Rock Site (2005).'

A.

TOTAL COVER

Living Gover
Litter
Bareground
Rock

STANDARD DEVIAT|ON (s)
SAMPLE slZE (a)
MINIMUM ADEQUATE SAMPLE (nMtN)

o/o MEAN
COVER

51.89
12.62
11.11
24.37

14.69
190.00
21.69

B.

coMPostTtoN

Shrubs
Forbs
Grasses

SAMPLE slZE (n)

PERCENT
COMPOSITION

37.21
4.97

57.82

190.00

STANDARD
DEVIATION

30.43
15.99
32.47

c.
SPECIES PRESENT

Agropyron cristatum
Aftemisia tridentata
Atriplex canescens
Atri p I e x co n fe rt ifo I i a
Bromus tectorum
Ceratoides lanata
C hrys of h a m n u s nauseosus
Descurainia pinnata
Elymus cinereus
Elymus lanceolatus
Elymus smithii

Elymus sprbafus
Ephedra viridis
Gutienezia sarothrae
Halogeton glomeratus
Hilaria jamesii
M a ch a e ra nt h e ra canesc€ns
Malcomia africana
Sphaeralcea coctinea
Stipa comata
Sfrpa hymenoides
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T ABLE 2 : Cover and frequency values for each plant species in the reclaimed cells and berms at
Cottonwood Mine's Old Waste Rock Site (2005).

TREES & SHRUBS
Aftemisia tridentata
Atri ple x confe rtifoli a
Atriplex canescens
Ceratoides lanata
Chrysothamn us nauseosus
Ephedra viridis
Gutierezia sarothrae

FORBS
Descurainia pinnata
Halogeton glomeratus
M ach ae ra nt h e ra canescens
Malcomia africana
Sphaeralcea coc-cinea

GRASSES
Agropyron cristatum
Bromus tectorum
Elymus lanceolatus
Elymus smithii
Elymus cinereus
Elymus spicafus
Hilaria jamesii
Stipa comata
Sfipa hymenoides

FREQUENCY

2.11
0.53

48.95
1.05
3.16
3.68

51.56

0.53
2.63
2 .11
3.16
0.53

47.37
41.05
12.63
12.11
1.05
0.53
7.89

53.68
2.63

MEAN

0.26
0.13

13.23
0 .11
0.74
0.28
5.83

0.05
0.32
0.1 8
0.34
0.18

6 .11
6.88
2.26
2.74
0.08
0.03
1.75
9.95
0.45

SAMPLE SZE (n) = 190.00
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TABLE 3 : Woody species densities (A) and productivity (B) for the reclaimed cells and berms at
Cottonwood Mine's Old Waste Rock Site (2005).

A.

WOODY SPECIES DENSITY

Artemisia tridentata
Atriplex conugata
Atriplex cpnfeftifolia
Atriplex canescens
Ceratoides lanata
Cercocarpus montanus
C hry soth am n u s nauseosus
Chrysothamn us vi scidiflorus
Ephedra viridis
Gutienezia sarothrae

MEAN TOTAL (X)

STANDARD DEVIATION (s)
SAMPLE SIZE (n)
Mf NfMUM ADEQUATE SAMPLE (nMtNl

NUMBER/ACRE

28.45
28.45
14.23

1658.75
79.67
2.85

99.58
2.85

204.85
2261.93

438.!=6'!.

3941.04
385.m
219.00

B.

PRODUCTION

Herbaceous
Woodv

MEAN TOTAL (X)

STANDARD DEVIATION (s)
SAMPLE slZE (n)
MfNIMUM ADEOUATE SAMPLE (nMtN1

POUNDS/ACRE

804.40
1134.45

1938.85

1%.31
245.00
108.80
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TABLE 4: Total cover (A), composition @), and species present (C), summary for the CTW
Reference Area at cottonwood lvfine's old waste iock site (2005).

A.

TOTAL COVER

Overstory Cover
Understory Cover
Total Living Cover
Litter
Bareground
Rock

STANDARD DEVIATION (s)
SAMPLE SIZE (n)
MfNfMUM ADEQUATE SAMPLE (nMtN)

% MEAN
COVER

14.00
16.16
30.{6
29.19
33.54
21.11

n.94
140.q)
130.00

B.

coMPoslTtoN

Trees & Shrubs
Forbs
Grasses

SAMPLE slZE (n)

PERCENT
COMPOSITION

69.75
29.54
o.71

140.00

STANDARD
DEVIATION

43.29
42.96
8.42

c.
SPECIES PRESENT

Cercocarpus montanus
Chenopodium sp.
Cryptantha sp
Elymus sa/inus
Ephedra viridis
Eriogonum bicolor
Chamaesyce fendleri
Gutienezia sarothrae
Juniprus osteosperma
Lepidium montanum
Opuntia polyacantha
Penstemon sp.
Pinus edulis
Yucca hanimaniae
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TABLE 5 : Cover and frequency values for each plant species in the CTW Reference Area at
Cottonwood Mine's Old Waste Rock Site (2005).

OVERSTORY
Juniperus osteosperma
Pinus edulis

TREES & SHRUBS
Cercocarpus montanus
Ephedra viridis
Gutienezia sarothrae
Juniperus osteosperma
Pinus edulis
Opuntia plyacantha
Yucca harimaniae

FORBS
Chamaesyce fendleri
Chenopodium sp.
Cryptantha flavoculata
Eiogonum bicolor
Lepidium montanum
Penstemon sp.

GRASSES
Elymus salhus

MEAN

7.00
7.00

FREQUENCY

22.14
25.71

1.26
2 .10
0 .16
2.53
7.82
0 .11
0 .11

0.41
0.31
0.21
0.81
0.08
0 .19

0.07

9.29
12.14
2 .14

18.57
42.14
2.86
2 .14

15.00
4.29
6.43

17.86
2.86
9.29

0.71

SAMPLE SIZE (n) =140.00
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TABLE 6: Woody species densities (A) and productivity (B) for the CTW Reference Area at
Cottonwood Mine's Old Waste Rock Site (2005).

A.

WOODY SPECIES DENSITY

Cercocarpus montanus
Echinocereus whipplei
Ephedra viridis
Gutienezia sarothrae
Juniperus osteosperma
Opuntia polyacantha
Pinus edulis
Yucca hanimaniae

MEAN TOTAL (X)

STANDARD DEVIATION (s)
SAMPLE slZE (n)
MINfMUM ADEOUATE SAMPLE (nMtN)

NUMBER/ACRE

66.59
2.22

184.25
22.20

166.49
33.30

295.24
28.86

w
417.U
90.00
73.80

B.

PRODUCTION

Herbaceous
Woodv

MEAN TOTAL (X)

STANDARD DEVLATION (s)
SAMPLE S|ZE (n)
MfNIMUM ADEQUATE SAMPLE (nMIN)

POUNDSIACRE

7.22
328.25

3gE=47

311.91
200.00
23:'.93
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TABLE 7: Statistical summary sheet for the reclaimed cells and berms and the CTW Reference
Area at cottonwood Mine's old waste Rock Site (2005).

RECLAIMED AREAS
Total Living Cover
Density
Productivity

REFERENCE AREA
Total Living Cover*
Density
Productivity

x=51.89
x--4381.61
x=1938.85

x=30.1 6
x=799.1 4
x=335.47

s=14.69
s=3941.04
s=1225.31

s=20.94
s=417.34
s=311.91

n=1 90
n=385
n=245

n=140
n=90
n=200

STATISTICAL ANALYSES
Total Living Cover
Density
Productivity

t=11.078
t=8.606
t=18.032

df=328
df=473
df=443

g1=p<.001
g1=p<.001
g1=p<.001

X = sample meian,
s = sample staMard deviation,
n = sample size,
t = Studenfs t-value,
p=probability level
df = degrees of freedom,
SL = significance level,

' represents understory and overstory cover combined.
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APPENDIX

Summorized Row Doto



ENERGY WEST MINING

Cells & Berms Combined

Cottonvrrood Mine Old Waste Rock

Exposure: E

Slope: 0 -1 deg.

Sample Date: Aug 2005 1.00 2.W 3.00

Cel l l

4.00 5.00 6.00 7.00

TREES & SHRUBS

Aftemisia tidentata

Afiiplex canescens

Atiplex confedifofra

Ephedra vinds

Gutierrczia sarothrae

Geratoides lanata

Ch ry soth a mnus nauseosus

FORBS

Descurainia pinnata

Halogeton glomeratus

M achaeranthe ra canescens

Malcomia afticana

Sphaeralcea coccinea

GRASSES

Agropyron cistatum

Bromus tectorum

Elymus lanceolatus

Elymus smithii

Slipa comata

Hilaia jamesli

Hymus sprcafus

Stipa hymenaides

E$mus cinereus

0.00
0.00

25.00
0.00

15.00
0.00
0.@

0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
15.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
10.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

25.00
0.00
0.m

0.00
0.00
0.00
0.00
0.00

5.OO
5.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00
0.o0
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

25.00
o.oo
0.00

0.00
0.00
0.00
0.00
0.00

0.00
30.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

25.00
0.00
0.00

0.00
0.00
o.00
0.00
o.00

0.00
0.00
0.00

20.00
0.00
0.00
0.00
O:00
0.00

COVER
TotalLiving Cover
Litter
Bareground
Rock

50.00
1s.00
15.00
rc.00

35.00
15.00
40.00
10.00

40.00
10.00
5.00

45.00

35.00
10.00
10.00
45.00

60.00
5.@

10.00
25.00

35.00
10.00
15.00
40.00

45.00
8.00
7.00

40.00

% COMPOSITION
Shrubs
Forbs
Grasses

80.00
0.00

20.00

42.86
0.00

57.14

62.50
0.00

37.50

85.71
0.00

M.n

41.67
0.00

58.33

71.43
0.00

m.57

55.56
0.00

4.4

A-1



Cel l2

8.@ 9.00 10.00 11 .00 12.@ 13.00 14.00 15.00 1.00 2.W

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
o.00
0.00

20.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
35.00
0.00
0.00
0.@
0.00
0.00
0.00
0.00

0.@
35.00
0.00
5.00
5.@
0.00
0.00

0.00
0.00
0.@
0.00
0.00

10.00
0.00
0.00
0.@

10.00
0.00
0.00
0.00
0.00

0.00
30.00
0.00
0.00

10.00
0.00
0.00

0.@
0.00
0.00
0.00
0.00

10.00
20.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
40.00
0.00
0.00

10.00
0.00
0.00

0.00
0.00
0.00
0.00
0_m

10.00
10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
20.00
0.00
0.00

10.00
0.00
0.00

0.m
0.00
0.00
0.00
0.00

0.00
25.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
10.00
0.00
0.00

15.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
15.00
0.00
7.00
8.00
0.00
0.00

0.00
0.00
0.00
0.00
0.oo

15.00
15.(n
5.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
20.00
0.00
0.00
7,00
0.00
0.00

5.00
8.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

o.@
30.00
0.00
0.00

10.00
5.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
20.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
o.o0
0.00

0.m
0.00
0.00
0.00
0.00

0.00
0.00
5.00

40.00
0.00
0.00
0.00
0.00
0.00

50.00
15.(D
15.00
20.00

55.00
5.00

10.00
30.00

65.00
10.00
10.00
15.00

70.00
5.00
5.00

20.m

70.00
5.00
5.00

20.00

65.00
10.00
5.00

20.00

45.00
10.00
15.00
30.00

65.00
15.F
5.00

15.O0

40.00
10.00
35.00
15.00

70.00
15.00
s.00

10.00

10.00
0.00

90.00

36.36
0.00

63.64

69.23
0.00

w.T7

57.14
0.00

42.86

71.43
0.00

28.57

61.34
0.00

38.46

TT.78
0.00

2'2,

46.15
0.00

53.85

67.50
0.00

32.fi

u.n
0.00

35.71
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3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

0.00
0.00
0.00
0.00

25.00
0.00
0.00

0.00
10.00
0.00
0.00

20.00
0.00
0.00

0.00
0.00
0.00
0.00

45.00
0.00
0.00

0.00
0.00
0.00
0.00

25.00
0.00
0.00

0.00
20.@
0.00
0.00

15.00
0.00
0.00

0.@
10.00
0.00
0.00

25.00
0.00
0.00

0.00
0.00
0.00
0.00

15.00
0.00
0.00

0.00
0.00
o.00
0.00

15.00
0.00
0.00

0.00
0.00
0.m
0.00

25.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
5.00
0.00
0.00
5.00

20.00
0.00
0.00
o.00

0.00
0.00
0.00
0.00
0.00

10.00
15.00
0.00
0.00
0.00
0.00
0.00
o.o0
0.00

0.00
0.00
0.00
0.00
0.00

0.00
15.00
0.00
0.m
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
5.00
5.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
20.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
15.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

o.00
0.00
o.o0
0.00
0.00

0.00
10.00
5.00
0.00
0.00
o.00
0.00
0.00
0.00

0.00
o.00
o.m
0.00
0.00

5.00
15.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
5.00
0.00
0.00
o.o0
0.00

50.00
15.00
5.00

30.00

45.00
10.00
10.00
35.00

60.00
10.00
10.00
20.00

25.00
5.00

55.00
15.00

70.00
5.00
5.00

20.00

50.00
10.00
20.00
rc.00

30.00
10.00
40.00
20.00

50.00
15.00
10.00
25.00

40.00
10.00
40.00
10.00

45.00
10.00
15.00
30.00

50.00
0.00

50.00

66.67
0.00

33.33

75.00
0.00

25.00

100.m
0.00
0.00

50-00
0.00

50.00

70.00
0.00

30.00

50.o0
0.00

50.00

30.o0
0.00

70.00

62.50
0.00

37.50

11.11
0.00

88.89
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13.m 14.@

Cell 3

15.00 1.00 2.00 3.00 4.OO s.00 6.00 7.00

0.00
0.00
0.00
0.00

15.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

15.00
5.00
0.00
0.00

10.00
0.00
o.o0
0.00
0.00

0.00
25.n
0.00
0.00

15.00
0.00
o.00

0.00
0.00
0.00
0.00
0.00

10.00
20.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
35.00
0.00
0.00

10.00
0.00
0.00

0.00
0.00
0.00
o.@
0.00

10.00
0.00
0.00

10.00
0.00
5.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

15.00
0.00
0.00

0.00
0.00
0.m
0.00
0.00

5.00
0.00
0.00
o.00
5.00
0.00
5.00
5.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

10.00
25.00
0.00
0.00
0.00
0.@

0.00
15.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
50.m
0.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
7.00
8.00
0.00
0.00

0.@
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00

50.00
0.00
0.00
0.00

o.00
o.00
o.o0
o.00

20.00
o.00
o.00

0.00
15.00
0.00
o.oo

15.00
0.00
0.00

0.00
0.00
0.00
0.00

15.00
0.00
0.00

0.00
0.00
o.o0
0.00
o.00

10.00
25.00

0.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.oo
0.00

0.00
25.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.q)
0.00

50.00
0.00
5.00
0.00
0.00
0.00
0.00

45.00
45.00
5.00
5.00

70.00
5.00
5.00

20.00

70.00
5.00
5.00

20.00

35.00
15.@
5.00

45.00

40.00
15.00
5.00

40.00

75.00
5.00
5.00

15.00

70.00
5.00
5.00

20.00

65.00
10.00
10.00
15.00

70.00
10.00
5.00

15.00

70.@
5.00
5.00

20.00

33.33
0.00

66.67

57.14
0.00

42.6

64.m
0.00

35.71

42.6
0.00

57.14

12.50
0.00

87.50

26.67
0.00

73.33

21.43
0.00

78.57

fi.77
0.00

@.23

42.ffi
0.00

57.14

21.43
0.00

78.57
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8.00 9.@ 10.00 1 1 . @ 12.@ 13.O0 14.00 15,00 16.00 17.@

0.00
0.00
0.00
0.00

35.00
0.00
0.00

0.00
50.00
0.00
0,00
5.00
0.00
0.00

0.00
30.00
0.00
0.00

15.00
0.00
0.00

0.00
15.00
0.00
0.00

20.00
0.00
0.00

0.00
45.00
0.00
0.00
0.00
0.00
0.00

0.00
35.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
5.@

15.00
0.00

0.00
0.00
0.00
0.00

15.00
0.00
0.00

0.00
15.00
0.00
0.00

10-00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

5.00
0.00
0.00
0.m
0.00

5.00
15.00
0.00
0.00

35.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.@

0.00
0.@
0.00

15.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
20.00
0.@
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.@

15.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00

10.00
o.oo
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
25.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

15.00
15.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00

3s.00
o.m
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
35.00
0.00
0.00

15.00
o.o0
0.00
0,ffi
0.00

45.00
10.00
5.00

40.00

75.00
5.00
5.00

15.00

65.00
25.00
5.00
5.00

@.00
25.00
5.00

10.00

70.00
10.00
5.00

15.00

80.00
5.00
5.00

r0.00

65.00
5.00
5.00

25.00

60.00
15.00
5.@

20.00

75.00
10.00
5.00

10.00

65.00
15.00
5.00

15.00

77.78
0,00

2..2.

73.33
0.00

26.67

@.23
0.00

n.n

58.33
0.00

41.67

u.n
0.00

35.71

50.00
0.00

50.00

n.n
0.00

69.23

25.00
0.00

7s.00

33.33
0.00

66.67

7.69
7.69

u.62
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Cell 4

18.00 19.00 20.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

0.00
20.00
o.o0
0.00
0.m
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
25.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00

45.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00
0.00

10.00

0.00
0.@
0.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00

35.00
0.00
5.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

35.00
5.00

10.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

20.00
0.00

10.00
10.00
0.00
0.00
0.00

0.00
0.00
0.oo
0.o0
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.o0

25.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
1.00
0.00
0.00

0.00
0.00
0.00
0.@
0.00

0.00
0.00

35.00
0.00
9.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
o.o0
0.00
0.00

0.00
0.00
0.00
0.00

25.00
0.00
0.00

0.00
0.00
0.00
0.00
o.o0

0.00
0.00
0.00
0.00

10.00
30.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00

10.00

60.00
25.00
5.00

10.00

50.00
5.00

40.00
5.00

35.00
5.00

10.00
50.@

50.00
5.00

15.00
30.00

50.00
15.00
5.00

30.00

45.00
15.00
10.00
30.00

30.00
5.00

10.00
55.00

45.00
10.00
10.00
35.00

40.00
10.00
5.00

45.00

50.00
15.00
10.00
25.00

33.33
0.m

66.67

0.00
0.00

100.00

5-7.14
0.00

42.86

10.00
0.00

90.m

0.00
0.00

100.00

11.11
0.00

88.89

0.00
0.00

1m.m

2.2
0.00

97.78

0.00
0.00

100.00

50.00
0.00

50.00

o
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8.00 9.00 10.00 1 1 . m 12.00 13.00 14.00 15.00 16.00 17.00

o"00
0.00
0.00
0.m
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

o.00
0.00
0.00
0.00
0.00

0.00
0.m
0.00

20.00
10.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

20.00
10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

35.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00

15.00
30.00
0.00
0.00
0.00
0.00

o.00
o.00
o.00
o.m
0.00
0.00
0.00

0.00
0.00
0.00
0.oo

20.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00

15.00
10.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

10.00
0.00

50.00
0.00
0.00
0.00

o.o0
0.00
0.00
0.00
0.00

0.00
0.00

20.00
0.00

25.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00

10.00
35.00
0.00
0.00
0.00
0.00

0.00
o.00
0.00
0.00
0.00

0.00
0.00

35.00
0.00
o.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

7.00
8.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

65.00
10.00
10.00
15.00

40.00
5.00
5.00

50.00

35.00
15.00
5.00

45.00

55.00
2s.00
10.00
10.00

60.00
20.00
5.00

15.00

35.00
10.00
20.00
35.00

55.00
15.00
10.00
20.00

35.00
10.00
10.00
45.00

35.00
30.00
5.00

30.00

35.00
10.00
30.00
25.00

7.69
0.00

sn31

0.00
0.00

100.00

14.n
0.00

85.71

18.18
0.00

81.82

16.67
0.00

83.33

0.00
0.00

100.00

0.m
0.00

100.00

0.00
0.00

100.00

57.14
0.00

42.ffi

M.n
0.m

85.71
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Cell 5

18.00 19.00 20.00 1.00 2.W 3.00 4.00 5.00 6.00 7.W

0.00
5.00
0.00
0.00

25.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00

10.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00
0.00
0.00

0.00
15.00
0.00
0.00

10.00
0.00
0.00

0.00
15.00
0.00
0.00
5.00
0.00
0.00

0.00
5.00
0.00
0.00
2.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
10.00
0.00
0,00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00

25.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.m
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

50.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.m

10.00
0.00

25.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
30.00
0.00
0.00

20.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

8.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00

25.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
20.00
0.00
0.00

10.00
0.00
0.@
0.m
0.00

40.00
10.00
35.00
15.00

40.00
15.00
10.00
35.00

25.00
20.00
20.00
35.00

60.00
5.00

15.00
20.00

65.00
10.00
10.00
15.00

70.00
10.00
5.00

15.00

35.00
10.00
15.00
40.00

35.00
10.00
15.00
40.00

40.00
10.00
15.00
35.00

50.00
15.00
5.00

30.00

75.m
0.00

25.00

12.W
0.00

87.50

60.00
0.00

40.00

16.67
0.00

83.33

38.46
0.00

61.il

28.57
0.00

71.43

20.00
0.00

80.00

14.n
0.00

85.71

25.00
0.00

75.00

20.00
0.00

80.00

A-8



8.00 9.00 10.00 11.00 12.W 13.00 14.00 15.00 16.00 17.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00

40.00
0.00
0.00
0.00
0.00

0.00
40.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
2s.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

65.00
0.00
0.00
0.00
0.00

0.00
30.00
0.00
0.00
0.00
0.00
0.00

0.00
3s.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

25.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
15.00
o.00
0.00

25.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
25.00
0.00
0.00
0.(n
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
20.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
0.m
o.00
0.00

25.00
0.00
0.00
0.00
0.00

15.00
5.00
0.00
0.00

45.00
0.00
0.00
0.m
0.m

0.00
0.00
0.00
0.00
0.00

5.00
20.00
0.00
0.00

20.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
8.00
0.00
0.00
2.@
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

50.00
15.00
10.00
25.00

75.00
5.00
5.00

15.00

65.00
15.00
5.00

15.00

70.00
10_00
10.00
10.00

65.00
20.00
5.00

10.00

70.00
15.00
5.00

10.00

50.00
'10.00

5.00
35.00

50.00
10.00
5.00

35.00

50.00
10.00
10.00
30.00

35.00
10.00
10.00
45.00

0.00
0.00

100.00

53.33
0.oo

6.67

0.00
0.00

100.00

42.f f i
0.00

57.14

53.85
0.00

46.15

7.14
0.00

92.86

10.00
0.00

90.00

0.00
0.00

100.00

10.00
0.00

90.00

71.43
0.00

28.57
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Cell 6

18.00 19.00 20.00 1.00 2.N 3.00 4.00 5.00 6.00 7.00

0.00
2s.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00
0.00
0.00

0.00
15.00
0.00
0.00

10.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
35.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00

0.00
50.00
0.00
0.00
0.00
0.00
0.m
0.00
0.00

o.00
15.00
0.00
5.00
0.00
0.00
0.00

0.00
15.00
0.00
0.00
0.00
0.00
0.00

0.@
0.@
0.00
0.00
0.00
0.00
0.00

0.00
20.00
0.00
0.00
0.00

0.00
20.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00

30.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
s.00
0.00
0.00
5.00
0.00
0.00

15.00
0.00

0.00
0.00
0.00
0.00
0.00

20.00
5.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

15.00
15.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.m
0.00

s.00
25.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
40.00
0.oo
0.00
5.00
0.00
0.00
0.m
0.00

55.00
15.00
5.00

25.00

35.00
10.00
15.00
40.00

30.00
5.00

20.00
45.@

45.00
15.00
s.00

35.00

65.00
10.00
5.00

20.00

50.00
20.00
5.00

25.00

a5.00
15.00
5.00

25.00

60.00
15.00
10.00
15.00

65.00
15.00
5.00

15.00

40.00
10.00
5.00

45.00

54.55
0.00

45.45

0.00
0.00

100.00

16.67
0.00

83.33

2.2
0.00

Tt.78

38.46
0.00

61.54

0.00
0.00

100.00

0.00
9.09

90.91

33.33
0.00

66.67

23.08
0.00

76.92

0.m
50.00
50.00
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8.00 9.00 10.00 11.00 12.00 13.m 14.00 15.00 16.00 17.00

0.00
10.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
s5.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00

0.00
35.00
0.00
0.00
0.00
0.00
0.m

0.00
5.00
0.00
0.00

10.00
0.00
0.00

0.@
15.00
0.00
0.00

10.00
0.00
0.00

0.@
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

65.m
0.00
0.@
0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.@

10.00
20.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00

20.00

10.00
25.00
0.00
0.00

10.00
0.00
0.00

0.00
55.00
0.00
0.00
2.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00

0.00
45.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

20.00
15.00
o.o0
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00

0.00
0.00
o.00
0.00
0.00

0.00
5.00
0.00
o.o0

10.00
0.00
0.00
0.00
5.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.oo

0.00 10.00
0.00 10.00
0.m o.oo
0.00 0.00

15.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00
0.00
0.00
0.00
0.00

r0.00
8.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

70.00
10.00
5.00

15.00

70.@
5.00

10.00
15.00

70.@
10.00
15.00
5.00

55.00
20.00
5.00

20.00

45.00
20.00
5.00

30.00

65.00
15.00
5.00

15.00

45.00
5.00
5.00

45.00

40.00
20.00
5.m

35.0O

65.00
15.00
5.00

15.00

75.00
5.00
5.00

15.00

21.43
0.00

78.57

7.14
7.14

85.71

50.00
0.00

50.00

27.27
0.00

72.73

55.56
0.00

4.4

0.00
0.00

100.00

1 1 . 1 1

o.00
88.89

62.50
0.00

37.50

69.23
0.00

30.77

76.00
0.00

24.@
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Cell 7

18.00 19.00 20.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

0.00
13.00
0.00
0.00

12.@
0.00
0.00

0.00
0.00
0.00
0.@
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.oo
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
5.00
0.00
0.00
s.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.@
0.00
7.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

50.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00
0.00
0.00

0.00
10.00
0.00
o.00
o.00
o.o0
0.00

0.00
0.00
0.00
0.00

10.00
o.o0
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
o.00
0.00

35.00
0.00
0.00
0.00
0.00
0.00
0.m
0.m
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

50.00
0.00
8.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.m

0.00
0.00

10.00
0.00

25.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
5.00

10.00
0.00

20.00
0.00
0.00
0.00
0.00

0.00
0.00
o.00
0.00
0.00

0.00
0.00
0.00
0.00

35.@
0.00
0.00
0.00
0.00

0.00
0.00
0.oo
0.00
0.oo

0.(x)
0.oo
0.00

0.00 0.00
0.00 5.00
0.00 0.00
0.00 0.00

35.00 , 35.00
0.o0 0.00

25.00
10.00
20.00
45.00

40.00
10.00
15.00
35.00

25.00
10.(n
25.00
40.00

65.00
25.00
9.@
1.00

50.00
10.00
10.00
30.00

35.00
10.00
10.00
45.00

45.00
10.00
15.00
30.00

45.00
10.00
10.00
35.00

45.00
10.00
15.00
30.00

40.00
25.00
10.00
25.00

100.00
0.00
0.00

12.ffi
0.00

87.50

40.00
0.00

60.00

10.n
0.00

89.23

100.00
0.00
0.00

0.00
0.00

100.00

2.2.
0.00

Tt.78

2..2.
0.00

77.78

2,2. 0.00
0.00 0.00

Tt.78 100.00

A-t2



8.00 9.00 10.00 11.00 12.W 13,00 14.00 15.00 16.00 17.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.@
0.00

30.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.m
5.00
0.00
0.00

10.00
0.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.m
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

20.00
25.00
0.00
0.00
0.00

0.00
0.00
0.00
o.0o
0.00
0.00
0.@

0.m
0.00
0.00
0.00
0.00

0.00
0.cx)

20.00
0.00

25.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00

0.m
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

45.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

10.00
25.00
0.00
o.00
0.00
0.00

o.00
0.00
o.00
5.00
o.00
0.00
o.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

30.00
0.00
0.00
0.00
0.00

0.00
o.oo
0.00
0.oo
o.oo

o.00
0.00
o.oo
0.00

25.00
0.00
o.oo
o.oo
0.00

0.00
15.00
0.00
0.00

10.00
0.00
o.oo

15.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00

10.(x)
0.00
0.00
0.00
0.00

0.00
0.o0
0.00
0.00
0.00

30.00
30.00
5.00

35.00

30.00
15.00
15.00
40.00

20.00
5.00

20.00
55.00

45.00
15.00
10.00
30.00

45.00
25.00
10.00
20.00

50.00
20.00
10.00
20.00

35.00
25.00
10.00
30.00

30.00
30.00
10.00
30.00

40.00
25.00
5.00

30.00

45.00
10.00
10.00
35.q)

0.00
0.00

100.00

0.00
0.(n

100.00

0.m
25.00
75.00

0.00
0.00

100.00

0.00
0.00

100.00

10.00
0.00

90.00

0.00
0.00

100.00

16.67
0.00

83.33

0.00
0.00

100.00

55.56
0.00

4.4
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18.00 19.00 20.00 21.00 2..@ 23.00 24.00 25.00 26.m 27.n

0.00
0.00
0.00
0.o0
5.00
0.00
0.00

0.00
0.00
o.oo
o.00
o.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00

25.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

55.00
0.00
0.00
0.00
0.00

0.00
30.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

20.00
0.00

10.00
0.00
0.cK)
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.@
0.00
0.00

5.00
0.00
0.00
0.00

40.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00

40.00
0.00
0.00
0.00
0.00

0.00
30.00
0.00
0.00

15.m
0.00
0.00

o.00
o.00
o.oo
o.oo

25.00
0.00
0.00

0.00
' 10.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00
0.(x)
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00
25.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00

20.00
o.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

35.00
0.00
0.00
0.00
0.00

0.00
o.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00

25.00
0.00
0.00
0.00
0.00

40.00
10.00
15.00
35.00

35.00
10.00
15.00
40.00

55.00
25.00
10.00
10.00

65.00
20.00
5.00

10.00

50.00
20.00
20.00
10.00

45.00
20.00
10.00
2s.00

65.00
25.00
5.00
5.00

50.00
15.00
15.00
rc.00

45.00
fs.oo
15.00
25.00

45.00
25.00
5.00

25.00

12.50
0.00

87.50

0.00
0.00

100.00

0.00
0.00

100.00

53.85
0.00

46.15

10.00
0.00

90.00

o.oo
0.00

100.00

69.23
0.00

fi.77

50.00
0.00

50.00

2.2,
0.00

Tt.78

2.2.
0.00

77.78
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Berm 1

28.00 29.00 30.00 1.00 2.W 3.00 6.00 7.004.00 5.m

0.00
0.00
0.00
0.00
5.00
0.oo
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
15.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00

25.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00

15.00
0.00
0.00

0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
o.00
0.00
0.00
o.00
o.oo

25.00

0.00
55.00
0.00
0.00

10.00
0.00
0.00

0.00
35.00
0.00
0.00
0.00
0.00
0.00

0.fi)

o.oo
0.00
5.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

o.oo
5.00
0.00
0.00

30.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.m
5.00
0.00
0.00

20.00
0.00
0.00
0.00
0.00

0.m
0.00
0.00
0.00
0.00

10.00
0.@

25.00
0.00

30.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00
5.00
0.00

0.00
35.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00
0.00

35.00
0.00

0.00
0.00
o.o0

10.00
0.00

0.00
0.00
0.00
0.00
o.@
0.00
0.00
0.00
0.00

0.00
0.@
0.00
0.00
0.00

0.00
10.00
0.00
0.00
0.oo
0.oo
0.00
0.00
0.00

40.00
10.00
15.00
35.00

30.00
5.00

25.00
40.00

75.00
15.00
5.00
5.00

65.00
10.00
15.00
10.00

45.00
5.00

25.00
25.00

35.00
5.00

10.00
50.00

45.00
5.00

10.00
40.00

35.00
5.00

15.00
45.00

75.00
10.00
10.00

. 5.00

50.00
10.00
15.00
25.00

12.fi
0.00

87.50

16.67
0.00

83.33

13.33
0.00

86.67

0.00
46.15
53.85

33.33
66.67
0.00

71.43
28.67
0.00

0.00
0.00

100.00

71.43
28.57
0.00

86.67
0.00

13.33

70.00
10.00
20.00
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8.00 9.00

Berm 2

10.00 1.00 2.QO 3.00 4.00 5.00 6.00 7.00

0.00
30.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
35.00
0.00
0.00
0.00
0.00
0.00
0.oo
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

25.@
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
45.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

25.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00
0.00
5.00
0.00
0.00

0.00
20.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00
o.00

0.00
50.00
0.00
0.00
5.00
0.00
0.00

0.00
15.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
o.00
0.00
0.00
0.00

35.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00

0.00
0.00
0.00
0.00
0.00

25.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
o.oo
0.00
o.00

25.00
o.00
o.00
0.00
0.00
o.oo
0.00
0.00
0.00

0.00
0.00
0.00
0.00

. 0.00

10.00
5.00
o.@
0.00
0.m
0.00

. 0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00

65.00
15.00
5.00

15.00

25.W
5.00

20.ffi
50.00

70.00
5.00

15.00
10.00

40.00
15.00
10.00
35.00

50.00
10.00
20.00
20.00

40.00
10.00
20.00
30.00

40.00
10.00
20.cx)
30.00

35.00
10.00
10.00
45.00

70.00
5.CK)

10.00
15.00

25.00
5.00

10.00
60.00

45.15
0.00

53.85

0.00
0.00

100.00

il.m
0.00

35.71

12.fi
0.00

87.50

50.00
0.00

50.00

75.00
0.00

25.00

50.00
0.00

50.00

28.57
o.00

71.43

78.57
0.00

21.43

60.00
0.00

40.00
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8.00 9.00

Berm 3

10.00 1.00 2.@ 3.00 4.00 5.00 6.00 7.00

0.00
50.00
0.oo
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.o0

15.00
0.00
0.00
0.oo
0.00
0.00
0.00
0.00
0.00

0.00
30.00
0.00
0.00

10.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00
0.00
0.m
0.00

0.00
45.00
0.00
0.00

20.00
0.00
0.00

0.00
25.00
o.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00

25.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

10.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00

35.00
0.00
0.00
0.00
0.00

0.00
65.00
0.00
0.00
0.00
0.00
0.00

0.00
55.m
0.00
0.00
0.00
0.00
0.00

0.00
30.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

10.00
0.00

0.00
0.00
o.00
0.00
0.00
0.00
0.00
0.00
0.00

0.m
70.00
0.00
0.m
0.00
0.00
0.00

0.00
80.00
0.00
0.00
0.00
0.00
0.00

0.00
0.@
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.o0
0.o0
0.00
0.00
0.00
0.00
0.00

0.m
0.00
0.00

. 0.00
0.00

0.00
10.00
0.00
0.00
0.00

' 
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.m
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

65.00
10.00
10.00
15.00

45.00
15.00
15.00
25.00

75.00
10.00
10.@
5.00

55.00
20.ffi
5.00

20.00

55.00
10.00
25.00
10.00

70.00
10.00
10.00
10.00

65_00
5.00

20.00
10.00

40.00
10.00
35.00
15.00

80.00
10.00
5.00
5.00

80.00
5.00
5.00

10.00

76.92
0.00

23.08

88.89
0.00

11.11

86.67
0.00

13.33

45.45
0.00

9.55

18 .18

18 .18

63.64

92.86
7.14
0.00

84.62
15.38
0.00

75.00
25.00
0.00

87.50 100.00
0.00 0.00

12.fi 0.00
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8.00 9.00 10.00 11.00 12.W 13.00 14.00 15.00 16.00 17.00

0.00
45.00
0.o0
0.oo
5.00
0.00
0.00

0.00
o.o0
0.00
o.@
o.o0

0.o0
0.00
5.00
o.00
o.o0
0.00
0.00
0.00
0.00

0.00
0.00
0.00
o.0o
0.00
0.00
0.00

0.00
40.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00
o.00
0.00
0.00
0.00

0.00
0.00
o.00
o.00
0.00

40.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.(D
80.00
0.00
o.o0
0.00
0.00
0.00

0.00
55.m
0.00
0.00
0.q)
0.00
0.00

0.00
50.00
0.00
0.00

10.00
0.00
0.m

0.00
70.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

50.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

25.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
5.00
0.00
0.00

5.00
0.00
0.00
0.00

10.00
15.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
20.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
o.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.@
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

55.00
15.00
20.00
10.00

s0.00
40.00
5.00
5.00

65.00
15.00
5.00

15.00

45.00
10.00
10.00
35.00

55.00
15.00
5.00

25.00

65.00
20.00
10.00
5.00

80.00
5.00
5.00

10.00

65.00
25.00
5.00
5.00

65.00
20.00
5.00

10.00

80.00
10.00
s.00
5.OO

90.91
0.00
9.09

0.00
100.00

0.00

61.54
38.46
0.00

2,2
2..2
55.56

45.45
18.18
36.36

38.46
61.S
0.00

100.00
0.00
0.00

u.62
7.@
7.@

92.31
7.69
0.00

87.50
12.50
0.00
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Berm 4

r8.00 19.00 20.00 1.00 2.00 5.00 6.00 7.003.00 4.00

0.00
80.00
0.00
o.00
0.00
0.oo
0.00

0.00
20.00
0.00
0.00
0.00
0.00
0.00

0.00
60.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

15.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
5.00
0.00
0.00

0.00
o.00
0.00
0.00
0.00
0.00

25.00

0.00
o.00
0.00
0.00
0.00

25.00
0.00
o.o0
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
o.o0
0.00
o.@
0.00
0.00

0.00
0.00
0.00
o.00
0.00

o.00
0.00
0.00

50.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.@
0.00
0.00
0.00

0.00
0.00

10.00
0.00
0.00

5.00
0.00
0.00

50.00
0.00
0.00
0.00
0.00
0.00

0.oo
0.00
0.00
0.00
0.oo

0.00
o.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
5.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0-00
0.00

0.00
0.00

10.00
10.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
0.00

55.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

10.00
0.00
0.00

30.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

35.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00

80.00
5.00
5.00

10.00

35.00
5.00

45.00
15.00

80.00
5.00
5.00

10.00

70.00
15.00
5.00

10.00

40.m
15.00
10.00
3s.00

s0.00
15.00
15.00
20.00

35.00
5.00

15.00
45.00

50.00
10.00
10.00
30.00

50.00
15.00
5.00

30.00

65.00
20.00
5.m

10.00

100.00
0.00
0.00

57.14
0.00

42.ffi

75.00
0.00

25.00

fi.n
7.14

78.57

0.00
100.00

0.00

30.00
0.00

70.00

42.ffi

M.n
42.6

50.00
50.00

0.00

0.00
0.00

100.00

0.00
23.B
76.92
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8.00 9.00 10.00 Mean SDev Freq

ENERGY WEST MINING

Cell#1

Cottonwood Mine OldWaste Rock

Exposure: E

Slope:0 -1 deg.

Sample Date: Aqg 2005

0.00
0.00
o.o0
0.o0
0.00
o.o0
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.26
13.n
0.13
o.28
5.83
0.11
o.74

0.05
o.32
0.18
0.34
0.18

6.11
6.88
2.%
2.74
9.95
1.75
0.03
0.45
0.08

1.90

18.96

1.81

1.59

7.97

1 . 1 4

4.73

0.51
2.39
1 . 1 9
2.24
2.53

9.53
11.32
7.87
L05

13.33
7.13
0.36
3.07
0.81

2 .11

48.95

0.53

3.68

51.58

1.Os
3.16

0.53
2.63
2.11
3.16
0.53

47.37
41.05
12.4
12.11
s3.68
7.89
0.53
2.8
1.05

0.00
0.00
5.00
0.00
0.00

5.00
0.00
0.00

30.00
0.00
0.00
0.00
0.00
0.00

0.00
o.m
0.00
0.00
0.00

5.00
0.00
0.00

40.00
0.@
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

35.00

20.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00

TREES & SHRUBS

Artemisia tidentata

Atriplex cenescens

Atiplex confeflifda

Ephedra viids

Gutienezia sarcthrae

Cerataides lanata

C h ry soth a mnus nauseosus

FORBS

Descurainia ;innata
Halogeton glomentus

M a ch a e ra nth e ra c a nesce n s

Malcomia afticana

Sphaeralcea coccinea

GRASSES

Agropyron cistatum

Bromus tectorum

Elymus lanceolatus

Hymus smdfiff

Stipa comata

Hilaia jamesfr

Hymus spcafus

Stipa hymenoides

Hymus cinereus .

40.00
10.00
5.00

45.00

45.00
25.00
5.00

25.00

55.00
20.00
5.00

20.00

51.89
12.92
11.11
24.37

14.69
6.84
8.54

13.07

COVER
Total Living Corer
Litter
Bareground
Rock

0.00
25.00
75.00

0.00
11.11
88.89

0.00
100.00

0.00

37.21
4.97

57.82

30.43
15.99
32.47

% COMPOSITION

Shrubs

Forbs

Grasses
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No. Present

in Quads

n=190

ENERGY WEST MINING

Cell#1

Cottonwood Mine Old Waste Rock

Exposure: E

Slope: 0 -1 deg.

Sample Date: Aug ZI05

TREES & SHRUBS

Aftemisia tridentata

Atiflex canescers

Atiplex confertTolia

Ephedra viids

Gutienezia sarothrae

Ceratoides lanata

Ch rysothamnus rauseosus

FORBS

Descurainia pinnata

Halogeton glomeratus

M ach aeranthera canescens

Matcomia afticana

Sphaeralcea coccinea

GRASSES

Agropyron cristatum

Brcmus tectorum

Hymus lanceolafus

Hymus smithii

Stipa comata

Hilafia jamefi

Hymus spcafus

Stipa hymenoides

Elymus cinereus

COVER
TotalLMng Gover
Litter
Bareground
Rock

% COMPOSITION
Shrubc
Forbs
Grasses

4.0
93.0

1 .0
7.O

98.0
2.O
6.0

1.0
5.0
4.O
6.0
1 . 0

90.0
78.O
24.O
n.o

102.O
15.0
1.0
5.0
2.0

A-21



ENERGY WEST MINING

CTW Reference Area

Cottonwood Mine Old Waste Rock

Exposure: E

Slope: 1 -sdeg.

Sample Date: &10 Aug 2005 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

OVERSTORY
Juniperus osfeosperma
Pinus edufrs

UNDERSTORY

SHRUBS

Cercocarpus montanus

Ephedra vidds

Gutienezia sarothrae

Juniperus osteosperma

Opuntia plyacantha

Pinus edufrs

Yucca hanimaniae

FORBS

Chamaesyce fendled

Chenopodum sp.

Cryptantha sp.

Edogonum bicolor

Le;idum montanum

Penstemon sp.

GRASSES

Elymus safnus

50.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
5.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

3.00
0.00
0.00
3.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

60.00
0.00

5.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

15.00
0.00

20.m
0.00

0.m
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00

65.00
0.o0

10.00
0.00

0.00
25.00
0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.oo
40.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
o.@
0.00
0.00

1.OO
o.@
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.o0
0.o0
0.00
0.00

0.00
1.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00 0.00 0.00 0.00 0.00 0.00

COVER
Overstory
Understory
Litter
Bareground
Rock

50.00
5.00

30.00
60.00
5.00

0.00
6.00
5.00

85.00
4.W

0.00
65.00
15.00
15.00
5.00

0.00
35.00
15.00
40.00
10.00

0.00
35.00
15.00
15.00
35.00

0.00
40.00
40.00
10.00
10.00

65.00
1.00

20.00
4n.00
15.m

10.00
1.00

35.00
49.00
15.m

% coMPoslTloN
Shrubs

Forbs

Grasses

0.00
100.00

0.00

0.00
100.00

0.00

92.31
7.69
0.00

100.00
0.00
0.00

100.00
0.oo
0.00

100.00
0.00
0.00

100.00 100.00
0.00 0.00
0.00 0.00

Overstory + Underctory 55.00 6.00

A-22

65.00 35.00 35.00 40.00 66.00 11.00



9.00 10.00 11.00 12.W 13.00 14.00 15.00 16.00 17.00 18.00 19.00

0.00
0.00

0.00

35.00
0.oo

0.00
0.00

0.00
0.00

0.00
0.00

65.00
0.00

0.00
35.00

0.00
40.00

0.00
0.oo
0.oo
0.00
0.00
0.oo
0.00

2.OO
0.00
3.00
0.oo
0.00
0.00

0.00

0.oo
0.00

0.00
o.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.o0
o.o0
0.00

0.00
0.oo
0.oo
0.00
0.00
5.00
o.oo

3.00
0.00
2.OO
0.00
0.oo
0.00

0.00
0.00
0.00
0.00
0.00
9.00
0.00

0.00
0.00
0.00
1.00
0.00
0.00

0.00
1.00
0.00
0.00
0.00

39.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.m
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
1.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00

0.oo
0.00
o.oo
0.00
0.00
0.00
o.oo

o.o0
o.o0
0.00
5.00
o.oo
0.oo

0.00
0.00
o.m
0.00
0.00

43.00
0.00

0.00
2.N
0.00
0.00
o.00
0.00

0.00
0.00
0.00
0.00
2.00
0.00
0.00

0.00
0.00
0.00

18.00
0.00
0.00

0.(n 0.00 0.00 0.00 0.00 0.00 0.oo 0.00

0.00
10.00
m.00
15.00
55,00

35.00
10.00
25.00
60.o0
5.00

0.00
10.00
15.00
50.00
25.00

0.00
40.00
15.00
25.00
20.00

0.00
5.00
5.00

80.00
10.00

65.00
1.00

94.00
4.00
1.00

35.00
5.00

24.@
70.00

1.00

40.00
5.00

15.00
79.0O

1.OO

o.o0
5.00

10.00
75.00
10.00

0.00
45.00
40.00
10.00
5.00

0.00
20.00
7.W

70.00
3.00

100.00
0.00
0.00

50.00
50.00
0.00

90.00
10.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

0.00
100.00

0.00

0.00
100.00

0.00

0.00
100.00

0.00

0.00
100.00

0.00

95.56
4.4
0.00

10.00
90.00
0.00

5.OO10.00 45.00 10.00 40.00

A-23

66.00 40.00 45.@ 5.00 45.00 20.00



20.00 21.W 2,W 23.00 24.W 25.00 26.00 27.@ 28.00 29.00 30.00

0.00
0.00

0.00
10.00

0.00
10.00

0.00
20.00

25.00
0.00

15.00
0.00

0.00
o.o0

25.00
0.00

0.00
0.00

0.00
o.oo

25.00
0,00

0.00
45.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

30.00
0.00
0.00
3.00

0.00
0.00
2.W
0.00
o.00
0.00

0.00
0.00
7.00
8.00
0.00
0.00
0.00

0.00
0.o0
0.00
0.m
0.m
0.00

0.00
0.00
0.00
0.00
0.00

40.00
0.00

0.00
o.o0
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
1.00
0.00
4.00

0.00
0.00
0.00

10.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

19.00
0.00
0.00
0.00

1.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
7.00
0.00
8.00
0.00

0.00
0.00
0.00
0.00
o.00
0.oo

7.00
0.00
0.00
0.00
0.00
8.00
0.00

0.00
0.00
0.00
0.00
o.00
0.00

0.00
0.oo
0.00
0.00
0.oo

20.00
0.00

0.00
0.oo
0.00
o.oo
0.00
0.00

0.00
0.00
0.00

35.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.m

0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00

0.00
45.(x)
40.00
10.00
5.00

10.00
35.00
15.00
15.00
3s.00

10.o0
15.00
50.00
10.00
25.00

20.00
40.00
30.m
5.00

25.00

25.00
5.00

65.00
15.00
15.00

15.00
10.00
25.00
60.00
5.00

0.00
20.00
20.00
35.00
25.00

25.00
20.00
75.00

1.00
4.00

0.00
15.00
25.00
20.00
40.00

0.00
20.00
10.00
45.00
25.00

25.m
40.00
50.00
5.00
5.00

100.00
0.00
0.00

94.n
5.71
0.00

100.00
0.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

100.00
0.00
0.q)

95.00
5.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00 100.00
0.00 0.00
0.00 0.00

30.0045.00 45.00 25.@ 60.00

A-24

25.00 20.00 45.00 15.00 20.00 65.00



31.00 32.OO 33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00

35.00
0.00

35.00
0.00

0.00
0.00
0.00
0.00
0.00
o.o0
o.00

1.00
o.o0
0.00
0.00
o.00
0.00

10.00
0.00

0.00
0.00
0.00
1.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

30.00
0.00

0.00
0.00
0.00
0.00
0.00
7.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

65.00
0.00

0.00
0.00

0.00
0.00

0.00

0.00
0.00

0.00

0.00
65.00

0.00
0.00

0.00
0.00

0.00
0.00
0.00

20.00
0.00
0.00
0.00

0.00
0.00
1.00
0.00
4.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
3.00
0.00
o.@
1.00
1.00

0.00
0.00
0.00
0.00
0.00

13.00
0.00

0.00
0.00
0.00
2.@
0.00
0.00

0.00
0.00
0.00
0.00
0.00
o.00
o.00

0.00
0.00
0.00
5.00
0.00
0.00

0.00
7.OO
0.00
0.00
0.00

o
0.00

0.00
0.00
o.@

o
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.oo
0.00

0.00
3.00
0.o0
0.00
0.00
0.00

0.00
0.00
0.o0
0.00
0.00

10.00
o.o0

o.o0
o.o0
0.00
o.o0
0.00
o.o0

5.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.(x)
o.00
0.00
0.00

0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

35.00
25.00
30.00
40.00
5.00

35.00
1.00

69.00
25.00
5.00

10.00
1.00

20.00
70.00
9.00

30.00
200

23.@
10.00
60.00

65.00
5.00

90.00
4.00
1.00

0.00
15.00
10.00
55.00
20.00

0.00
5.00

30.@
50.00
15.00

0.00
7.00

20.00
70.00
3.00

65.00
3.00

94.00
1.00
2.00

0.00
10.00
25.O0
60.00
5.OO

0.00
5.00

10.00
65.00
20.m

80.00
20.00
0.00

0.00
100.00

0.00

100.00
0.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

86.67
13.3i|
0.00

0.00
100.00

0.00

100
0
o

0.00
100.00

0.00

100.00 100.00
0.00 0.00
0.00 0.00

60.00 36.00 11.00 37.00 70.00

A-25

15.00 5.00 68.00 10.00 5.00



42.OO 43.00 4.W 45.00 46.00 47.O0 48.00 49.00 50.00 51.00 52.00

0.m
0.00

0.00
10.00

0.00
0.00

0.00
40.00

0.00
0.00

0.00
15.00

0.00
0.00

0.00
0.00

0.00
0.m
0.00
0.00
0.00

35.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

o.00
0.00

0.00
0.00

0.00
0.00
0.00

10.00
0.00
0.00
0.00

0.00
0.00
0.00
2.OO
0.00
0.00

0.00
0.00
0.00

10.00
0.00

15.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

8.00
0.00
0.00

25.00
0.00
2.00
0.00

0.00
0.00
0.00
0.00
0.@
0.00

0.00
0.00
0.00
0.00
0.00

30.00
0.@

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

25.m
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

15.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.@
0.00

25.00
0.00

0.00
0.00
o.o0
0.00
0.00
0.00

0.00
0.00
0.00

25.00
0.00
0.00
0.00

oo0
0.00
0.00
0.00
0.00
0.00

0.00
20.00
0.00
0.00
0.00
0.00
o.o0

o.00
0.00
0.00
o.o0
o.oo
0.00

0.00
30.00
0.00
0.00
0,00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.000.000.00 0.00 0.00 0.00 o.00 o.oo 0.00 0.o0 o.o0

0.00
12.ffi
5.00

13.00
70.00

10.00
2s.00
10.00
10.00
55.00

0.00
35.00
20.00
5.00

40.00

40.00
30.00
10.00
10.00
50.00

0.00
25.00
15.00
15.00
45.00

15.00
15.00
20.00
40.00
25.00

0.00
25.00
15.00
10.00
50.00

0.00
35.00
60.00
4.00
1.00

0.00
25.00
15.00
30.00
30.00

o.00
20.00
20.00
50.00
10.00

0.00
30.00
r5.00
45.00
10.00

83.Si
16.67
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00 1$.00
0.00 0.00
o.00 0.00

12.n 35.00 35.00 70.00 25.00

A-26

30.00 25.00 35.00 25.00 20.00 30.00



53.O0 54.00 55.00 56.00 57.00 58.00 59.00 60.00 61.00 62.00 4.00

0.00
60.00

0.00
0.00
0.00
5.00
0.00
4.00
o.o0

0.00
o.o0
0.00
1.00
0.oo
0.00

0.00

0.00
15.m

0.00
5.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

o.00
0.00
o.m
0.00
0.00
5.00

0.00

0.00
30.00

0.00
5.00

0.00
0.00
0.00
0.00
0.00

70.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00

0.00
25.00

0.00
50.00

0.00
0.00

0_00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

3.00
o.00
0.00
2.W
o.o0
o.o0

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

15.00
0.00

0.00
0.00
0.00
4.00
0.00
1.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
1.00

0.00
0.00
0.00
0.00
0.00

20.00
0.00

0.00
0,0O
0.00
0.00
0.00
0.00

0.00
o.00
0.00
0.00
0.00
0.00
0.00

o.00
0.00
o.m
5.00
0.00
o.00

0.@
0.00
0.00
0.00
0.00
5.00
0.00

0.00
0.00
0.00
0.00
0.m
0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00

60.00
10.00
85.00

1.00
4.00

15.00
5.00

35.00
50.00
10.00

0.00
5.00

15.00
65.00
15.00

30.00
20.00
25.00
15.00
40.00

5.00
70.00
25.00
4.00
1.00

0.00
5.00

25.00
s0.00
20.00

25.00
1.00

85.00
4.00

10.00

50.00
20.00
75.00
4.00
1.00

0.00
5.00
5.00

m.00
70.00

0.00
5.00
5.00

65.00
25.00

0.00
5.00
5.00

60.00
30.00

90.00
10.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

75.00
25.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

0.00
100.00

0.00

100.00
0.00
0.00

0.00
100.00

0.00

0.00 100.00
100.00 0.00

0.00 0.00

70.00 20.00 5.00 50.00 75.00

A-27

5.00 26.00 70.00 5.00 5.00 5.(n



64.00 65.00 66.00 67.00 68.00 @.00 70.00 71.00 72.@ 73.00 74.O0

0.00
0.00

0.00

0.00
15.00

0.00
0.00

45.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.oo
0.00
0.00

1.00
0.00
0.00
4.00
0.00
0.00

0.00

0.00
35.00

0.00
25.00

0.00
0.00
0.00
0.00
0.00
0.00
7.W

0.00
0.00
0.00
0.00
0,00
0.00

0.00
50.00

0.00
0.00

15.00
0.00

0.00
0.00

35.00
0.00
0.00
0.00
o.o0

15.00
0.00

0.00
0.00
0.00
0.00
0.00
0.m

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
o.o0
0.00
0.00
1.00
0.00

0.00
0.00
0.00
0.00
0.00

35.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

15.00
0.00

0.00
0.00
o.o0
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

20.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
o.00
5.q)
o.o0
o.00
0.00

0.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00

0-00
0.00
0.00
4.00
0.00
0.00
0.00

0.00
0.00
0.(x)
0.00
0.00
1.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00
50.00
5.00

35.00
10.00

15.00
1.00

50.00
45.00
4.00

0.00
35.00
35.00
20.00
r0.00

45.00
5.00

20.00
60.00
15.00

0.00
5.00

10.m
20.00
65.00

35.00
15.00
70.00
5.00

10.00

25.00
7.00
5.00
3.00

85.00

50.00
20.00
70.00
5.00
5.00

0.00
5.00

45.00
25.00
25.00

15.00
5.00

15.00
20.00
60.00

0.00
5.00

20.00
60.00
15.00

100.00
0.(x)
0.00

0.00
100.00

0.00

100.00
0.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

100.00
0.00
0.00

80.00
20.00
o.00

50.00 16.00 35.00 50.00 5.00

A-28

50.00 32.00 70.00 5.00 20.00 5.00



75.00 76.00 T7.W 78.00 79.00 80.00 81.00 82.00 83.00 84.00 85.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.W
0.00
0.00
3.00
0.00
0.00

0.00

0.00
0.00

0.00
7.@
0.00
0.00
0.00
5.00
0.00

2.W
0.00
0.00
1.00
0.oo
0.00

0.00

0.00
0.00

0.00
0.00

0.00
0.00

40.00
0.@

40.00
0.00

0.00
0.00

0.00
0.00
0.00
0.oo
0.oo
0.00
0.00

2.@
0.00
0.00
5.00
0.00
0.00

0.00

0.00
0.00

0.00

o.00
o.00

0.00
0.@
0.00
o.o0
o.o0

35.00
0.00

o.00
o.00
0.00
o.oo
o.o0
o.o0

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

40.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.(n
0.00
0.00
0.00
4.00
0.00
0.00

0.00
0.00
0.00
0.00
0.m
1.00

0.00
0.00
0.00
0.00
0.00

20.00
0.00

0.00
0.00
0.00
0.m
0.00

0.00

0.00
0.00
0.00

10.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00

10.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

10.00
40.m
0.00
0.00
0.m
0.00
0.00

0.00
0.m
0.00
0.00
0.00
0.00

0.00 0.00 0.00 0.00 0.00 o.o0 10.00

0.00
s.m

15.00
n.w
60.00

0.00
15.00
20.00
45.00
20.00

0.00
40.00
10.m
30.00
20.00

0.00
5.00

20.00
60.00
15.00

0.00
20.00
15.00
55.00
10.00

40.00
10.00
50.00
35.00
5.00

40.00
30.00
60.00
9.00
1.00

0.00
7.00

20.00
@.00
13.00

0.00
50.00
15.00
25.00
10.00

0.oo
35.O0
20.00
35.@
10.00

0.00
10.00
65.00
20.00
5.00

0.00
100.00

0.00

80.00
20.00
0.00

100.00
0.00
0.00

80.00
20.00
0.m

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

100.00
0.00
0.oo

1m.00 0.00
0.00 0.00
0.00 100.00

50.005.00 15.00 40.00 5.00 20.00

A-29

70.00 7.00 50.00 35.00 10.00



86.00 87.00 88.00 89.00 90.00 91.O0 92.00 93.00 94.00 95.00 96.00

0.00
35.00

20.00
20.00

0.00
5

0.00
0.00

0.00
0.00

0.00
25.00

50.00
0.00

10.00
0.00
0.00
5.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.(n
30.00

10.00
0.00

20.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
5.00
0.00
0.00
0.00

0.00

o.00
o.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00

0.00
0.00
0.00
0.00
0.00

15.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.m
0.00
0.00
0.00

5
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.m
0.00

0.00
0.00
0.00
0.00
0.00
5.00

15.00
0.00
0.00
0.00
0.00

15.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.o0
0.00
0.00
0.00
1.@
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

20.00
0.00

5.00
0.00
o.@
0.oo
0.00
0.00

0.00
o.00
0.00
0.00
0.00

20.00
0.00

0.00
0.00
0.00
0.00
o.In
0.00

0.00
0.00
0.00

10.00
o.o0
0.00
0.oo

0.00
o.oo
0.00
0.00
0.00
0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

35.00
5.00

85.00
5.00
5.00

40.00
15.00
20.00
40.00
25.00

5.00
5.00

30.00
45.m
20.00

0.00
5.00

25.00
45.00
25.00

0.oo
30.00
25.00
25.00
20.00

25.00
1.00

45.00
19.00
35.00

50.00
15.00
20.00
40.00
25.00

0.00
25.00
5.OO
5.00

65.00

30.00
20.00
25.00
10.o0
45.00

10.00
10.00
20.00
25.OO
45.00

rc.00
5.00

10.(x)
40.00
45.00

0.00
100.00

0.00

100.00
0.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

100.00
0.00
0.m

100.00
0.00
0.00

100.00
0.00
0.00

80.00
20.00
0.00

100.00
0.00
0.00

100.00 0.00
0.00 100.00
0.00 0.00

26.00 50.0040.o0 55.00 10.00 5.00 30.00
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97.00 98.00 99.00 100.00 10r.00 102.00 103.00 104.00 105.00 106.00 107.m

0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

15.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.@
0.00
0.00

0.00

0.00
0.00

30.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
o.00
0.00
0.00
0.@
0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00
4.00
0.00
0.00

3.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.00
o.@
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00

35.00
0.00

0.00
0.00
0.00

35.00
0.00
0.00
o.@

0.00
o.00
o.oo
0.00
0.00
0.00

0.oo

35.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00

0.00

5.00
o.00
0.00
0.00
0.00
o.00
0.00

0.00
0.00
0.00
0.00
0.oo
0.00

0.00
0.00
0.00
0.00
0.00

trf.00
0.00

1.00
o.m
0.00
0.00
0.00
1.00

0.00
0.00
0.00
0.o0
0.00

10.00
0.00

0.m
o.00
0.00
0.00
0.oo
0.00

0.00 0.@

0.00
5.m

10.00
50.00
35.00

0.00
15.00
25.W
25.00
35.00

0.00
10.00
25.00
20.00
45.00

0.00
30.00
10.00
15.00
45.00

0.00
7.00
3.00

80.00
10.@

0.00
35.00
25.00
30.00
10.00

0.00
5.00

15.00
45.00
35.00

0.00
5.00

15.00
35.00
45.00

0.00
10.00
25.00
30.00
35.00

35.00
35.00
55.00
5.00
5.00

35.00
10.00
70.00
15.00
5.00

100.00
0.00
0.00

100.00
0.00
0.m

100.00
0.00
0.00

100.00
0.00
0.00

57.14

42.6

0.m

94.8
5.71
0.00

0.00
100.00

0.00

0.00
100.00

0.00

100.00
0.00
0.00

100.00 0.00
0.00 100.00
0.00 0.00

5.00 15.00 10.00 30.00 7.@

A-31

35.00 5.00 5.00 10.00 70.00 45.00



108.00 109.00 110.00 111 .00 fi2.n 113.00 114.00 115.00 116.00 117.00 118.00

0.oo
60.00

0.00
30.00

0.00
5.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
40.00

25.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00

65.00
0.00

0.00
o.o0
o.o0
0.00
0.00
0.00

0.00
0.00

0.o0
0.00
0.00
0.00
0.00
3.00
o.oo

o.00
o.o0
o.o0
2.@
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
7.00
0.00

o.00
0.00
0.00
o.m
0.00
0.00

0.oo
0.00
0.00
0.00
0.00
5.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

7.00
8.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
8.00
0.00

2.@
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.00
0.00
0.00
0.00
0.00
3.00

0.00
0.00
0.00
0.00
0.00
5.00
0.00

O.CX)
0.00
0.00
0.00
0.00
0.@

4.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
1.00

0.00 0.00 0.00 o.00o.00 0.00 0.00 0.00 0.00 0.00 0.00

60.00
5.00

85.00
5.00
5.00

30.00
15.00
75.00
5.00
5.00

5.00
5.00
5.00

50.00
40.00

0,00
10.00
5.00

45.00
40.00

0.00
5.00

10.00
35.00
50.00

0.00
5.00

15.00
50.00
30.00

40.00
5,00

85.00
5.00
5.00

25.00
5.00

25.00
50.00
20.00

0.00
65.00
10.00
r0.00
15.00

0.00
5.00

25.00
50.00
20.00

0.00
7.00

18.00
35.00
40.00

100.00
0.00
0.00

100.00
0.00
0.00

0.m
100.00

0.00

80.00
20.00
0.00

0.00
100.00

0.00

0.00
100.00

0.00

100.00
0.00
0.00

80.00
20.00
0.00

100.00
0.00
0.00

60.00 1@.q)
40.00 0.00
0.00 0.00

65.00 45.00 10.00 10.00 5.00

A-32
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119.00 120.00 121.OO 12..ffi 123.OO 124.@ 125.00 126.00 127.OO 128.00 129.00

45.00
0.00

0.00
5.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
20.00

10.00
10.00

0.00
0.00

0.00
15.00

5.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
5.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
20.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

30.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
9.00
0.00
0.00
0.00

1.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
20.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

20.00
0.00

0.00
0.00
0.00
0.00
0.m
0.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00

0.@
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
o.00
0.00

o.00
o.00
0.00
0.00
o.00
1.00

0.oo
0.00
0.00

17.00
0.00
0.00
0.00

3.OO
o.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

45.00
5.m

. 90.00
4.m
1.00

5.00
20.00
25.00
50.00
5.00

0.00
30.00
25.00
35.00
10.00

0.00
10.00
25.00
60.00
5.00

0.00
10.00
25.00
60.00
5.00

20.00
20.00
5.00

70.00
5.00

20.00
20.00
15.00
55.00
10.00

0.00
10.00
10.00
55.00
25.00

15.00
1.00

15.m
55.00
29.00

5.00
20.00
35.00
25.00
n.w

0.00
5.00

20.00
50.00
25.00

100.00
0.00
0.00

100.00
0.00
0.m

100.00
0.00
0.00

90.00
10.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

100.00
0.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

85.00 0.00
15.00 100.00
0.00 0.00

50.00 25.00 30.00 10.00 10.00
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40.00 40.00 10.00 16.00 25.00 5.00



130.00 131.00 132.00 133.00 134.00 135.00 136.00 137.00 138.00 139.00 140.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.00
o.00
5.00
5.00
0.00
0.00

0.00

0.00
50.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
20.00

0.00
0.00
0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

35.00
0.00

60
0.m

0.@

40.00

0.00
15.00

0.00
10.00
10.00
0.00
0.00
0.00
0.00

0.00
0.o0
0.00
0.00
0.00
0.00

0.00
0.00
0.00

10.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

25.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

14.00
0.00
0.00
0.00

0.00
0.00
0.00

10.00
0.00
1.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

10.00
0.00
0.00

0.00
0.00
0.00
5.m
0.00
0.00
0.00

0.00
o.00
0.00
0.00
o.o0
0.00

0.00
10.00
0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00
0.oo
0.00

0.m
0.00
0.@
0.m
0.00

25.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00

0.00
15.00
10.00
25.00
50.00

50.00
10.00
40.00
5.00

45.00

0.00
20.00
25.00
40.00
15.00

0.00
10.00
25.00
40.00
25.00

0.00
25.00
30.00
40.00
5.00

20.00
10.00
s5.00
25.00
10.00

0.q)
25.00
20.00
20.m
35.00

35.00
10.00
10.00
6s.00
15.00

60.00
5.00

20.00
70.00
5.00

40.00
20.00
30.00
45.00
5.00

15.00
25.00
70.00
3.00
2.ffi

0.00
100.00

0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

s6.00
44.00
0.00

0.00
100.00

0.00

100.00
0.00
0.00

100.00 100.00
0.00 0.00
0.oo 0.00

25.0015.00 60.00 20.00 10.00
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Mean SDev Freq

ENERGY WEST MINING

CTW Reference Area

Cottonwood Mine OH Waste Rock

Exposure: E

Slope:  1-Sdeg.

Sample Date: &10 Aug 2005

No. Present

in Quads

n=l40

7.00
7.00

1.m
2.10

0.16

2.53

0 . 1 1

7.82

0 .11

0.41

0.31

o.21

0.81

0.08

0.19

0.07

15.60

14.62

5.45
7.U
1 . 1 0
6.6s
0.65

13.34
0.76

1 . 1 2
1.9s
0.90
2.32
0.55
0.75

0.84

n.14
25.71

o.71

OVERSTORY

Juniprus o$eosperma

Plnus edufrs

UNDERSTORY

SHRUBS

Cercocarpus montanus

Ephedra iidis

Gutienezia sarothrae

Juniperus osteosperma

Opuntia plyacantha

Pinus edufrs

Yucca hanimaniae

FORBS

Chamaesyce fendlei

Chenopodium sp.

Cryptantha sp.

Eiogonum hicolor

Legidum montanum

Penstemon sp.

GRASSES

Hymus salinus

31.0
36.0

9.n
12.14
2.14

18.57
2.e6

42.14
2.14

15.00
4.n
6.43

17.86
2.86
9.29

13.0
17.O
3.0

26.0
4.O

59.0
3.0

21.O
6.0
9.0

25.0
4.O

13.0

1.0

14.00
16.16
2p.t9

. 3ii.54
21.11

19.14
14.20
23.17
2..ffi
18.43

COVER
Overstory
Understory
Litter
Bareground
Rock

@.75

n.r4
0.71

43.n
42.96
8.42

% coMPostTtoN
Shrubs
Forbs
Grasses

Overstory + UnderstotY30.16 n.94

A-35
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APPENDIX C

Legal Financial, Compliance and Related Information

Annual Report of Officers
As submitted to the Utah Department of Commerce

Other change in ownership and control information
As required under R645-301-l l0

CONTENTS

Legal and Financial Information is Located in the MRP of each Mine Permit
as Supplemental Volume - Legal and Financial Information
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APPENDIX D

Mine Maps

As required under R645-302-525-27 0

CONTENTS

Deer Creek Mine, Blind Canyon Seam, 2005 Production Map
Deer Creek Mine, Hiawatha Seam, 2005 Production Map

Maps are included with the supplied "Confidential CD"

CCNFIDENTIAL
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APPENDIX E

Other Information

In accordance with the requirements of R645-301 and R645-302

CONTENTS

No Information Reported


