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‘004 ANNUAL REPORT

To enter text, click in the box and type 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
Permitte Name Mountain Coal Company, LLC
Mine Name Gordon Creek 2/7/8 Mines
Operator Name

(If other then permittee)
Permit Expiration Date August 28, 2009
Permit Number C/007/016
Authorized Representative Title ~ Eugene E. DiClaudio, President
Phone Number (970) 263-5130
Fax Number (970) 263-5162
E-mail Address ediclaudio@archcoal.com
Mailing Address Arch Western Bituminous Group, LLC, 255 N. 5th Street, Suite 900, Grand Junction,

Designated Representative
Resident Agent
esident Agent Mailing Address
dumbcr of Binders Submitted

CO, 81501

Chris D. Hansen

Corporation Trust Company

Corporation Trust Center 1209 Orange Street, Wilmington, DE
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IDENTIFICATION OF OTHER PERMITS
Identify other permits that are required in conjunction with mining and reclamation activities.

Permit Type

ID Number Description Expiration Date

MSHA Mine ID(s) N/A

MSHA Impoundment(s) N/A

NPDES/UPDES Permit(s) UTG-040004 UPDES Permit 04/30/07
PSD Permit(s) (Air) N/A
Other

N/A
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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: Required Included or on file with DOGM Comments
Yes No Included On File
Excess Spoil Piles O K O O
Refuse Piles O X O O
Impoundments X [:] X R Appendix A
Other
O O ] [
O O O O

REPORTING OF OTHER TECHNICAL DATA
List other technical data 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.

Technical Data: Required Included or on file with DOGM  Comments
Yes No Included Onfile

Climatological O ] O O
Subsidence Monitoring O X R |
Vegetation Monitoring ] O il Appendix B
Raptor Survey O KX O O
Soils Monitoring O X O O
Water Monitoring Il O
First quarter X O ] X
Second quarter X O O
Third quarter X O L] X
Fourth quarter O O
Geological / Geophysical [ | [X] ] ]
Engineering O O O
Non Coal Waste / ] X O O
Abandoned Underground
Equipment*
Other Data
O X L] L]
O O L] L
O O ] L]
O O [ ]

.*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 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 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 plan. Include certified
financial statements, audits or worksheets, which may be required to meet bonding requirements. Specify
whether the information is currently 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,

Anmual Report Officers XK O K O

Other

0
0
0

Qi
00O
|

QVIINE MAPS

Copies of mine maps, current and up-to-date through at least December 31, 2004, are to be provided to
the Division as Appendix D to this report in accordance with the requirements of R 645-301-525.240. 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
4 Yes No

N/A

Qo

I o o
OO00O0O000
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OTHER INFORMATION

Please provide any comments of further 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 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 [] No X

Y:\Hansc\Gordon Creek\Annual Reports\2004 Annual Report\Annual.doc
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APPENDIX A
Certified Reports

Excess Spoil Piles

Refuse Piles

Impoundments

As required under R645-301-514
CONTENTS

Impoundment Certifications




MOUNTAIN COAL COMPANY
2004 ANNUAL POND INSPECTION REPORT

POND: __Jacobs Pond LOCATION: __Gordon Creek 2/7/8
(1) Stability Slopes Stable.
(2) Structural Weakness/Erosion None Noted.
(3) Potential Safety Hazards None Noted.
(4) Depth of Impounded Water N/A - Dry.
(5) Existing Storage Capacity N/A
(6) Monitoring Procedures Quarterly Inspection

(7) Sediment Accumulation (Elevation) NA

(8) Sediment Cleanout Level (Elevation) N/A

(9) Principle Spillway (Elevation) N/A

(10) Emergency Spillway (Elevation) N/A

(11) Existing Sediment Capacity N/A
(To Cleanout)

(12) Comments/Recommendations Stock/Wildlife Watering Pond.
No Visible Inflow.

STATEMENT

I hereby certify that; | am experienced in the construction of impoundments; | am qualified
and authorized in the State of Utah to inspect and certify 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 meets or exceeds
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 weakness or other hazardous conditions of the structure affecting stability.

Cod ol
(Slgnatu&j?'v

11/05/2004
(Date)




MOUNTAIN COAL COMPANY
2004 ANNUAL POND INSPECTION REPORT

LOCATION: __Gordon Creek 2/7/8

POND: __2/7/8 Sediment Pond

(1) Stability Slopes Stable.
(2) Structural Weakness/Erosion None Noted.
(3) Potential Safety Hazards None Noted.

(4) Depth of Impounded Water

Upper Cell - Dry, Middle Cell - Dry, Lower Cell

= Dry.
(5) Existing Storage Capacity 5.80 acre feet.
(6) Monitoring Procedures Quarterly Inspection

U.P.D.E.S. Discharge

(7) Sediment Accumulation (Elevation) 7730.1 7713.0 7704.0
(8) Sediment Cleanout Level (Elevation) 7731.0 N/A N/A
(9) Principle Spillway (Elevation) 7733.0 7723.0 7713.0
(10) Emergency Spillway (Elevation) 1 7733.0 7723.0 7713.0
(11) Existing Sediment Capacity (Maximum) 0.27 N/A N/A

Cells 2 & 3 Expanded in 1996. Grouted, open
channel spillways. 3 cells. No Inflow. No
Discharge.

(12) Comments/Recommendations

STATEMENT

1 hereby certify that; | am experienced in the construction of impoundments; | am qualified
and authorized in the State of Utah to inspect and certify 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 meets or exceeds
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
weakness or other hazardous conditions of the structure
affecting stability.

gt

(Sign

11/05/2004
(Date)




Mountain Coal Company
Gordon Creek No. 2/7/8 Mines
Sedimentation Pond Iinspection Report

POND: 2/7/8 Pond
DATE: 03/14/05
{ Inlet & Outlet Conditions: O.K. - Open
Erosion Problems: None Noted.
1
Embankment Stability: Stabie - Mostly Incised.
Water Level: Upper Cell: Dry - 8" - 10" Snow.
Middle Cell: Dry.
Lower Cell: Dry
Additional Comments: No Discharge.
No Runoff.
Statement:

| have performed the above inspection on this pond and do hereby certify it to be
a true and accurate representation of the pond at this time.

Cod gretes

(Signaturer=—)



Mountain Coal Company
Gordon Creek No. 2/7/8 Mines
Sedimentation Pond Inspection Report

POND: — Jacob'sPond

DATE: — 03/14/05
Inlet & QOutlet Conditions: oK
Erosion Problems: None Noted.
Embankment Stability: Stable - Mostly Incised.
Water Level: Dry - 10" - 12" Snow.
Additional Comments: Not a Sediment Pond.

No Runoff.
Statement:

| have performed the above inspection on this pond and do hereby certify it to be
a true and accurate representation of the pond at this time.

e

(Signature
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APPENDIX B

Reporting of Technical Data

Including monitoring data, reports, maps, and other information
As required under the approved plan or as required by the Division

In accordance with the requirement of R645-310-130 and R645-301-140
CONTENTS.

Vegetation Monitoring Report




VEGETATION MONITORING
FOR PHAJSE 1l BOND RELEASE
AT THE

GORDON CREEK 2/7/8 MINES
2003

RECIMMED AREAS
&
THE MOUNTAIN BRUSH/ GRASS
REFERENCE AREA




Prepared by

MT. NEBO SCIENTIFIC, INC.
330 East 400 South, Suite 6
Springyville, Utah 84663
(801) 489-6937

Patrick D. Collins, Ph.D.

for

CANYON FUEL COMPANY
HC 35 Box 380
Helper, Utah 84526

June 2004
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VEGETATION MONITORING
FOR PHAJE Il BOND RELEASE

AT THE

GORDON CREEK 2/7/8 MINES

2003

INTRODUCTION

Gordon Creek 2/7/8 is an area where coal mining has been conducted for many years. Recently,
the area has been reclaimed or restored to a condition that is closer to what it was prior to
disturbances made by mining activities. After sealing the portals, performing earthwork to bring
the area back to approximate original contours and reclaiming all right-of-ways, final seeding was
accomplished using seeds of native and approved introduced plant species (see Fig. 1). Final
seeding for most of the area occurred in October 1998 with follow-up seeding on the regraded

roads in October 1999.

The following report has been
prepared to monitor the current
condition of the vegetation in the
restored or Reclaimed Areas at
Gordon Creek 2/7/8 Mines. The
Reclaimed Areas will be compared
to a Reference Area that was
chosen and approved as a standard
for final revegetation success. This
report was prepared to accompany
an application by Canyon Fuel
Company to the State of Utah,
Division of Oil, Gas & Mining
(DOGM) for Phase IT Bond
Release.

The Gordon Creek 2/7/8 mine site
is located in the Bryner Canyon
and Beaver Creek area at about
8,000 ft elevation in Carbon
County, Utah. General plant
communities surrounding the area
include Mountain Brush/Grass,
Oak Shrubland, Sagebrush/Grass,
Aspen, and Douglas Fir.

 SHRUBS
Biterbrush

Mtn. Mahogany
Rubber rabbitbrush
alue'_etc_.lmrw o
Snowberry
-Sagehruah

FORBS

-'Cwer mllkvetch
 Little sunflower

~ Yellow sweet clover
 Alfalfa (Ladak)

_ Pacoﬂc Aster
‘Slender wheatgrass

Indian ricegrass
Gt. Basin wildrye

L

' erm tridentata)

. (Sambucus caerulea)
(Symphoricarpos albus)
G -(mm tridentata ssp. vm?'"").

Northern sweetvetch

~ (Enigeron carymbosus)
_ (Helianthella unifiora)

~ {Penstemon stmtue)
- (Melilotus officinalis)

Purple daisy ﬂeabane :

‘Rocky Mt. penstemon 5

 (Aster chilensis)
'(Wus Ibﬁcadatus)

' (Elymus spicatus)
 (Elymus trad:ycauﬂ;s)

Tmckspskawheatgfass &
|| Bluebunch wheatgrass

(Cercocarpus Iadfms)
(Chrysothamnus. nauaeosus)

(Astragalus cicer)

(Medicago sativa)

(Stipa hymenoides)
{Elmlus cinereus)

Fig. 1: Final Seed Mixture for the Gordon Creek 2/7/8 Mine Site



METHODJS

Methodologies used herein were performed in accordance with the guidelines supplied by
DOGM. Quantitative and qualitative data were taken on the vegetation of the Reclaimed Areas
and the Mountain Brush/Grass Reference Area. Field work and sampling was conducted in early
to mid-September 2003.

Transect and Quadrat Placement

Transect lines for sampling were placed randomly throughout the Reclaimed and Reference Areas.
Random/regular placement of sampling quadrats were designed to record data without
preconceived bias. This was accomplished in the Reclaimed Areas by establishing several long,
random transect lines, each running diagonally along the entire length of the area. At frequent and
regular intervals along the transect lines, random numbers were generated and used to measure
distances at right angles from the line to determine sample locations. Whether these random
numbers were odd or even determined which side of the transect lines (north or south) a given
quadrat was measured for placement. The random numbers selected could be high enough to
place quadrats to the lateral limits of the Reclaimed Areas as well as all areas in-between. This
insured that the sample quadrats were placed randomly over the entire study area in an attempt to
adequately represent the site as a whole.

In the Reference Area four separate transect lines were placed randomly for the length of the site.
To adequately sample the entire area, random numbers were taken from these transect lines using
the same methods as described above for the Reclaimed Areas.

Cover and Composition

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,
grazing use, animal disturbance and other appropriate notes. Plant nomenclature follows "A Utah
Flora" (Welsh et al., 1993).

Woody Species Density

Density of woody plant species of the Reclaimed Areas was estimated using belt transects that
were S ft by 50 ft (250 fi%) in size. The belt transects were placed randomly over the entire length
of the Reclaimed Areas. Total number of individuals by species were counted in each of the belt
transects. The average number per transect was then used to calculate the number of individuals
per acre.



Because the woody species density numbers were visually so much different in the Reference
Area when compared to the Reclaimed Areas, different sampling methods were warranted. For
the Reference Area, the point quarter method was employed by random methods. Sample
locations were chosen using similar methods as those described above to record cover. In this
method, the 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. Again,
the number of individuals per acre was the end results of the calculations.

Diversity

Three diversity indices have been reported in this document for the Reclaimed and Reference
Areas. MacArthur's Diversity Index is an effective diversity measurement and is computed using
the following equation:

/Y pi*
where,

pi is the proportion of sum frequency contributed
by the th 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
frequency of occurrence was equitably distributed among those species.

Another diversity measurement was provided that shows the average number of species

encountered at each quadrat — or a measure of species diversity. Finally, a third measure of
diversity or “richness” is simply the total number or species encountered in the quadrats.

Photographs

Color photographs of the sample areas were taken at the time of sampling and have been
submitted with this report.

Raw Data

The raw data for total cover, cover by species, composition, and frequency have been
summarized on spreadsheets and have been included in this report.



RESULTS

Reclai Ar

The mean total living cover for the Reclaimed Areas was estimated at 64.20% (Table 1-A). The
living cover was comprised of 57.21% forbs, 40.52% grasses and 2.26% shrubs (Table 1-B).
Woody species density was estimated at 266 plants per acre (Table 1-C).

Three diversity indices have been reported in Table 1-D. The average number of species per
meter square was 3.720. Total Diversity using MacArthur’s Index was 10.752. Finally, the total
number of species encountered in the sample quadrats was 30.

By far, the dominant plant species in the sample quadrats by cover and frequency was alfalfa
(Medicago sativa), followed by thickspike wheatgrass (Elymus lanceolatus), then Cicer milkvetch
(Astragalus cicer). For a list of species by cover and frequency, refer to Table 2.

Reference Area

The Mountain Brush/Grass Reference Area had a total living cover (overstory plus understory) of
51.88% (Table 3-A), most of which was understory (51.00%). Of the total understory cover,
53.13% were grasses, 43.47% were shrubs and 3.40% were forbs (Table 3-B). The sampling
results revealed that the woody species density was 2,225 individuals per acre (Table 3-C).

The three diversity indices for the Reference Area are shown in Table 3-D. The average number
of species per meter square was 2.750. Total Diversity using MacArthur’s Index was 5.495
whereas, the total number of species encountered in the sample quadrats was 15.0.

The dominant plant species for the Reference Area was the grass, Salina wildrye (Elymus
salinus). Tt was present in all of the sample quadrats (Table 4). The next most common species
were the shrubs antelope bitterbrush (Purshia tridentata) and alder-leaf mountain mahogany
(Cercocarpus montanus).

Statisti Analyses and er Comparisons FIG. 2. STUDENT’S T TEST - A

. Comparison of Total Living Cover Between
Several comparisons have been made between the the Reclaimed and Reference Areas at

Reclaimed Areas and Reference Area at the Gordon Creek 2/7/8.
Gordon Creek 2/7/8 mine site. First, a Student’s

t-test was employed to compare the total living Reclaimed Area: %=64.20; s=10.43; n=75
cover of the two areas. The Reclaimed Areas had :

more cover than the Reference Area, the Reference Area: %=51.88; s=15.44; n=40
difference was statistically significant (Fig. 2).




Next, the average number of species present in the sample quadrats was compared. In this
comparison the Reclaimed Areas had a greater average number of species (Fig. 3). The next
comparison was a diversity index for each community. MacArthur’s Diversity Index for the
Reclaimed Area was also greater than the Reference Area (Fig. 4), suggesting great total
diversity. Finally, another diversity-type
computation, the total number of species

FIG. 3. AVERAGE NUMBER OF encountered in the sample quadrats, were
SPECIES PER SQUARE METER- A compared. Again, the Reclaimed Areas
Comparison Between the Reclaimed and value was greater when compared to the
Reference Areas at Gordon Creek 2/7/8. Reference Area (Fig. 5).

% NO. SPP/M? =

Reclaimed Area: 3.720

Reference Area: 2.750

FIG. 4. MacARTHUR’S INDEX - A
Comparison Between the Reclaimed and
Reference Areas at Gordon Creek 2/7/8.

Uy pi =
Reclaimed Area: 10.752
Reference Area: 5.495

FIG. 5. TOTAL SPECIES PRESENT - A
Comparison Between the Reclaimed and
Reference Areas at Gordon Creek 2/7/8

Reclaimed Area: 30.00
| Reference Area: 15.00




DISCUSSION

Approval by the State of Utah for the Phase IT Bond Release is dependent on several factors. One
of the most important conditions is probably whether or not the reclaimed site is controlling
erosional sediments, or as stated by the State Rules (R645-301-830): “No part of the bond or
deposit will be released under this paragraph so long as the lands to which the release would be
applicable are contributing suspended solids to streamflow or runoff outside the permit area in
excess of the requirements set by UCA 40-10-17(j) of the Act and by R645-301-751". When
comparisons of an undisturbed plant community (in this case the Reference Area) were made
between those communities that have been disturbed and later revegetated, it has been shown in
the RESULTS section that the total cover values, paramount to erosion control, of the Reclaimed
Area was statistically greater than the Reference Area.

The State of Utah also encourages the collection of quantitative data that can indicate which plant
species are growing on the Reclaimed Areas and how much (quantity) of each of these species are
becoming established. Reporting cover by species and frequency enables one to portray this
information as well as calculate community diversity, and species diversity. Total living cover has
been shown to be significantly greater in the Reclaimed Area when compared to its standard of
revegetation success (Reference Area). Three diversity indices suggested that the Reclaimed Area
also had greater diversity than the Reference Area. These data and analyses suggests that
revegetation at Gordon Creek 2/7/8 is progressing well for living cover, composition, frequency
and diversity. Therefore, Phase II bond release through the State of Utah may be warranted.



TABLE 1: Summary of total cover (A), composition (B), woody species density C), and

diversity (D) for the Reclaimed Areas of Gordon Creek 2/7/8 Mines (2003).

A
% MEAN STANDARD SAMPLE

TOTAL COVER COVER DEVIATION SIZE
Total Living 64.20 10.43 75
Litter 8.25 4.29 75
Bareground 16.21 7.81 75
Rock 11.33 6.66 75
B.
UNDERSTORY PERCENT STANDARD SAMPLE
COMPOSITION DEVIATION SIZE
Shrubs 2.26 8.53 75
Forbs 5721 28.46 75
Grasses 40.52 2137 75
C.
WOODY SPECIES DENSITY NUMBER/ACRE
Artemisia tridentata 126.720
Chrysothamnus nauseosus 79.200
Gutierrezia sarothrae 3.168
Purshia tridentata 25.344
Salix exigua 9.504
Symphoricarpos oreophilus 15.840
Rosa woodsii 3.168
Sambucus caerulea 3.168

TOTAL 266.112
D.
DIVERSITY
Mean No. Species Per Square Meter 3.720
Total Diversity (MacArthur’s Index) 10.752
Total Species Present (Richness) 30.000




TABLE 2: Summary of living cover and frequency by species for the Reclaimed Areas of Gordon
Creek 2/7/8 Mines (2003).

UNDERSTORY COVER
BY SPECIES

MEAN STANDARD  RELATIVE SAMPLE

COVER DEVIATION FREQUENCY SIZE
Trees & Shrubs
Artemisia tridentata 0.41 2.03 533 75
Chrysothamnus nauseosus 0.93 5.40 4.00 75
Gutierrezia sarothrae 0.07 0.57 1.33 75
Symphoricarpos oreophilus 0.11 0.92 1.33 75
Forbs
Achillea millefolium 0.20 1.28 2.67 75
Artemisia dracunculus 0.07 0.57 1:33 75
Astragalus cicer 6.36 10.99 40.00 75
Circium sp. 0.04 0.34 1.33 y i
Cynoglossum officinale 0.20 1.28 2.67 75
Equisetum arvense 0.13 1.15 1.33 4
Lepidium montanum 0.07 0.57 1.33 75
Linum lewisii 1.59 3.62 20.00 75
Machaeranthera canescens 0.43 1.67 6.67 75
Medicago sativa 25.57 22.05 70.67 75
Melilotus officinalis 0.07 0.57 133 75
Penstemon palmeri 0.27 1.61 2.67 75
Penstemon strictus 175 4.54 20.00 75
Viguiera multiflora 0.13 0.81 2.67 75
Grasses
Agropyron cristatum 1.07 4.62 8.00 75
Bromus carinatus 1.27 3.57 13.33 75
Bromus tectorum 0.13 0.81 2.67 75
Dactylis glomeratus 0.20 1.72 1.33 75
Elymus cinereus 4.49 8.51 33.33 75
Elymus hispidus 1.76 7.20 10.67 75
Elymus junceus 0.07 0.57 133 75
Elymus lanceolatus 9.16 12.45 52.00 75
Elymus smithii 2.04 5.33 20.00 75
Elymus spicatus 2.03 5.83 18.67 T3
Elymus trachycaulus 0.40 1.96 4.00 75
Poa pratensis 3.20 8.31 20.00 75




TABLE 3: Summary of total cover (A), composition (B), woody species density C), and
diversity (D) for the Mountain Brush/Grass Reference Area of Gordon Creek 2/7/8 Mines (2003).

A.
% MEAN STANDARD SAMPLE

TOTAL COVER COVER DEVIATION SIZE
Overstory Living (o) 0.88 3.85 - 40
Understory living (u) 51.00 15.05 40
Litter 13.75 6.87 40
Bareground 16.00 9.43 40
Rock 19.25 10.10 40
Total Living (o+u) 51.88 15.44 40
B.
UNDERSTORY PERCENT STANDARD SAMPLE
COMPOSITION DEVIATION SIZE
Shrubs 43.47 22.48 40
Forbs 3.40 6.80 40
Grasses 53.13 22.50 40
C.
WOODY SPECIES DENSITY NUMBER/ACRE
Amelanchier utahensis 264.27
Artemisia tridentata 27.82
Artemisia frigida 27.82
Chrysothamnus viscidiflorus 125.18
Cercocarpus montanus 542.46
Eriogonum corymbosum 194.73
Gutierrezia sarothrae 542.46
Purshia tridentata 445.09
Symphoricarpos oreophilus 55.64

TOTAL 222547
D.
DIVERSITY
Mean No. Species Per Square Meter 2.750
Total Diversity (MacArthur’s Index) 5.495
Total Species Present (Richness) 15.000




TABLE 4: Summary of living cover and frequency by species for the Mountain/Grass Brush
Reference Area of Gordon Creek 2/7/8 Mines (2003).

OVERSTORY COVER
BY SPECIES
MEAN STANDARD  RELATIVE SAMPLE
COVER DEVIATION  FREQUENCY SIZE
Cercocarpus montanus 0.88 3.85 5.00 40
UNDERSTORY COVER
Trees & Shrubs
Amelanchier utahensis 2.95 5.60 25.00 40
Artemisia frigida 0.13 0.78 2.50 40
Artemisia tridentata 0.18 1.09 2.50 40
Cercocarpus montanus 6.63 13.94 25.00 40
Chrysothamnus viscidiflorus 0.13 0.78 2.50 40
Eriogonum corymbosum 2.63 7.24 15.00 40
Gutierrezia sarothrae 2.23 4.05 30.00 40
Purshia tridentata 7.05 13.07 30.00 40
Symphoricarpos oreophilus 0.13 0.78 2.00 40
Forbs
Eriogonum jamesii 1.33 5.05 10.00 40
Hymenoxys acaulis 0.13 0.78 2.50 40
Machaeranthera grindelioides ~ 0.38 1.73 5.00 40
Stanleya pinnata 1.00 2.29 17.50 40
Grasses
Elymus salinus 26.15 13.07 100.00 40
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COLOR PHOTOGRAPHS

Reclaimed Areas
(beginning at upper and working to lower elevations)

Reclaimed Area (1 of 6)

Reclaimed Area (2 of 6)
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Reclaimed Area (3 of 6)

Reclaimed Area (4 of 6)
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Reclaimed Area (5 of 6)

Reclaimed Area - Old Portal Area (6 of 6)
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. Reference Area

. Reference Area (1 of 2)

. Reference Area (2 of 2)

14



APPENDIX
(Raw Data)
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CANYON FUELS

Gordon Creek2,7& 8
. Reclaimed Areas

Exposure: Var From East to West
Slope: Var
Sample Date: 10 Sept 03 1.00 2.00 3.00 4.00 6.00 6.00 7.00 8.00
TREES & SHRUBS
Artemisia tridentata 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chrysothamnus nauseosus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gutierrezia sarothrae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Symphoricarpos oreophilus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FORBS
Achillea millefolium 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Artemisia dracunculus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Astragalus cicer 0.00 10.00 0.00 0.00 45.00 5.00 15.00 15.00
Circium sp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cynoglossum officinale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Equisetum arvense 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lepidium montanum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Linum lewsii 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Machaeranthera canescens 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Medicago sativa 40.00 40.00 45.00 45.00 5.00 0.00 0.00 45.00
Melilotus officinalis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Penstemon palmeri 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. Penstemon sp. 10.00 5.00 10.00 0.00 5.00 0.00 0.00 0.00
Viguiera multifiora 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GRASSES
Agropyron cristatum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bromus carinatus 5.00 10.00 15.00 15.00 0.00 5.00 15.00 5.00
Bromus tectorum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dactylis glomeratus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Elymus cinereus 0.00 0.00 0.00 0.00 0.00 5.00 5.00 5.00
Elymus hispidus 0.00 10.00 0.00 0.00 10.00 55.00 0.00 0.00
Elymus junceus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Elymus lanceolatus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Elymus smithii 5.00 0.00 0.00 0.00 0.00 0.00 35.00 0.00
Elymus spicatus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Elymus trachycaulis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Poa pratensis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
COVER
Total Living Cover 65.00 75.00 70.00 60.00 65.00 70.00 70.00 70.00
Litter 5.00 5.00 5.00 10.00 5.00 5.00 5.00 5.00
Bareground 15.00 15.00 20.00 20.00 20.00 15.00 15.00 10.00
Rock 15.00 5.00 5.00 10.00 10.00 10.00 10.00 15.00
. % COMPOSITION
Shrubs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Forbs 84.62 73.33 78.57 75.00 84.62 7.14 21.43 85.71
Grasses 15.38 26.67 21.43 25.00 15.38 92.86 78.57 14.29




9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 18.00
0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 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 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 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 10.00 0.00 15.00 0.00 0.00 0.00 15.00 10.00 10.00 10.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 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
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 5.00 0.00 0.00 0.00 0.00 0.00
25.00 60.00 65.00 45.00 65.00 0.00 10.00 30.00 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 0.00 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 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 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
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 5.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 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
25.00 0.00 10.00 0.00 0.00 50.00 30.00 5.00 30.00 40.00 10.00
0.00 0.00 0.00 0.00 0.00 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 2.00
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 10.00 0.00 0.00
75.00 80.00 75.00 70.00 65.00 60.00 70.00 60.00 55.00 60.00 70.00
15.00 5.00 10.00 5.00 10.00 5.00 5.00 5.00 5.00 5.00 5.00
9.00 10.00 1.00 20.00 5.00 20.00 20.00 20.00 25.00 20.00 20.00
1.00 5.00 14.00 5.00 20.00 15.00 5.00 15.00 15.00 15.00 5.00
0.00 0.00 0.00 0.00 0.00 0.00 7.14 0.00 0.00 0.00 429
53.33 87.50 86.67 92.86 100.00 16.67 35.71 75.00 27.27 16.67 78.57
46.67 12.50 13.33 7.14 0.00 83.33 57.14 25.00 7273 83.33 17.14




20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 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 0.00 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 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 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 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 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
0.00 20.00 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

50.00 10.00 40.00 50.00 20.00 40.00 45.00 40.00 25.00 45.00 55.00
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 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 35.00 0.00 0.00 7.00 0.00 10.00 0.00 8.00 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 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 0.00
0.00 0.00 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 0.00 0.00 0.00 0.00 0.00 0.00

20.00 0.00 5.00 30.00 0.00 30.00 0.00 0.00 0.00 5.00 0.00
0.00 0.00 0.00 0.00 8.00 0.00 0.00 15.00 5.00 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
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 10.00 10.00

70.00 65.00 60.00 80.00 35.00 70.00 75.00 55.00 50.00 70.00 75.00
5.00 10.00 16.00 10.00 5.00 10.00 5.00 10.00 5.00 5.00 20.00

20.00 15.00 20.00 5.00 25.00 10.00 10.00 20.00 20.00 15.00 2.00
5.00 10.00 5.00 5.00 35.00 10.00 10.00 15.00 25.00 10.00 3.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

71.43 46.15 75.00 62.50 57.14 57.14 73.33 7273 60.00 78.57 73.33

28.57 53.85 25.00 37.50 42.86 42.86 26.67 27.27 40.00 21.43 26.67




31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00
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 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 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 5.00 0.00 0.00 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 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 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
0.00 0.00 0.00 0.00 0.00 0.00 5.00 5.00 5.00 7.00 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 40.00 25.00 40.00 15.00 25.00 50.00 50.00 5.00 0.00 45.00
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 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00 3.00 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 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 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 20.00 0.00 0.00 0.00 0.00 0.00 25.00 0.00 0.00

25.00 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 5.00 20.00 10.00 5.00 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 5.00 0.00 0.00
0.00 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 50.00 0.00 0.00 0.00 0.00 0.00 0.00

80.00 65.00 75.00 55.00 85.00 55.00 65.00 55.00 60.00 55.00 45.00
4.00 5.00 15.00 10.00 10.00 10.00 10.00 5.00 5.00 10.00 5.00
1.00 15.00 5.00 20.00 4.00 15.00 15.00 25.00 15.00 15.00 30.00

15.00 15.00 5.00 15.00 1.00 20.00 10.00 15.00 20.00 20.00 20.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

68.75 84.62 46.67 7273 35.29 45.45 92.31 100.00 33.33 100.00 100.00

31.25 15.38 53.33 2127 64.71 54.55 7.69 0.00 66.67 0.00 0.00

A-4




42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00
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 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 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 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 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 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 0.00 0.00 0.00 0.00 0.00

50.00 55.00 55.00 35.00 35.00 50.00 35.00 30.00 70.00 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
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 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 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 0.00 0.00 0.00

20.00 0.00 0.00 15.00 0.00 0.00 0.00 0.00 0.00 25.00 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 0.00 0.00 0.00 0.00
0.00 10.00 0.00 15.00 20.00 0.00 10.00 25.00 0.00 10.00 10.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00 0.00
0.00 5.00 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 10.00 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 5.00 0.00 0.00 10.00

70.00 70.00 55.00 85.00 75.00 60.00 45.00 70.00 70.00 50.00 70.00

10.00 5.00 5.00 10.00 10.00 15.00 10.00 15.00 5.00 10.00 5.00

10.00 15.00 25.00 4.00 5.00 15.00 30.00 10.00 15.00 30.00 20.00

10.00 10.00 15.00 1.00 10.00 10.00 15.00 5.00 10.00 10.00 5.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

71.43 78.57 100.00 41.18 46.67 83.33 77.78 42.86 100.00 30.00 14.29

28.57 21.43 0.00 58.82 53.33 16.67 2222 57.14 0.00 70.00 85.71

A-5




61 thru 75 OIf Fan Portal Al

53.00 54.00 55.00 56.00 57.00 58.00 59.00 60.00 61.00 62.00 63.00
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 25.00 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 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00 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 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 0.00 0.00

10.00 0.00 0.00 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 5.00 0.00 0.00
8.00 0.00 0.00 15.00 10.00 20.00 60.00 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 0.00 0.00 0.00 0.00
0.00 10.00 0.00 0.00 15.00 0.00 0.00 0.00 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 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 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
7.00 15.00 25.00 5.00 5.00 5.00 0.00 5.00 5.00 25.00 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 0.00 0.00 0.00 0.00 5.00 0.00 0.00
0.00 0.00 0.00 35.00 10.00 5.00 15.00 0.00 45.00 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 10.00 0.00 5.00 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
0.00 25.00 15.00 0.00 15.00 35.00 0.00 0.00 0.00 20.00 0.00

45.00 55.00 40.00 70.00 60.00 70.00 75.00 50.00 65.00 80.00 65.00
5.00 5.00 10.00 5.00 10.00 5.00 5.00 5.00 10.00 5.00 10.00

40.00 15.00 25.00 15.00 15.00 10.00 10.00 15.00 15.00 5.00 20.00

10.00 25.00 25.00 10.00 15.00 15.00 10.00 30.00 10.00 10.00 5.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 31.25 7.69

40.00 18.18 0.00 21.43 50.00 28.57 80.00 60.00 15.38 12.50 76.92

60.00 81.82 100.00 78.57 50.00 71.43 20.00 40.00 84.62 56.25 15.38




64.00 65.00 66.00 67.00 68.00 69.00 70.00 71.00 72.00 73.00 74.00
0.00 0.00 0.00 0.00 0.00 0.00 8.00 15.00 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 0.00 0.00 0.00 5.00
0.00 0.00 0.00 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15.00 35.00 35.00 5.00 0.00 10.00 7.00 10.00 15.00 40.00 5.00
0.00 0.00 0.00 0.00 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 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 0.00 0.00 7.00 0.00 10.00 0.00 10.00 5.00
0.00 0.00 5.00 0.00 7.00 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 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 5.00 0.00 0.00 0.00 8.00 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 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
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 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 10.00 35.00 15.00 0.00 0.00 5.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 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 35.00 0.00 0.00 12.00 20.00 10.00 10.00 5.00
0.00 5.00 15.00 0.00 0.00 0.00 10.00 0.00 0.00 0.00 5.00
0.00 0.00 0.00 0.00 30.00 0.00 10.00 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 0.00 0.00 10.00 0.00 0.00 0.00
65.00 55.00 65.00 40.00 60.00 70.00 65.00 65.00 65.00 65.00 55.00
5.00 10.00 10.00 10.00 15.00 5.00 20.00 25.00 10.00 5.00 5.00
25.00 25.00 20.00 30.00 15.00 20.00 10.00 5.00 15.00 25.00 30.00
5.00 10.00 5.00 20.00 10.00 5.00 5.00 5.00 10.00 5.00 10.00
61.54 0.00 0.00 0.00 13.33 0.00 12.31 23.08 0.00 0.00 9.09
23.08 90.91 76.92 12.50 11.67 50.00 15.38 30.77 23.08 76.92 7273
15.38 9.09 23.08 87.50 75.00 50.00 72.31 46.15 76.92 23.08 18.18

A-7




CANYON FUELS
Gordon Creek 2,7 & 8
Reclaimed Areas

Exposure: Var
Slope: Var
75.00 Mean SDev Freq Sample Date: 10 Sept 03
TREES & SHRUBS
0.00 0.41 203 533 Artemisia tridentata
0.00 0.93 5.40 4.00 Chrysothamnus nauseosus
0.00 0.07 0.57 133 Gutierrezia sarothrae
0.00 0.1 0.92 1.33 Symphoricarpos oreophilus
FORBS
0.00 0.20 1.28 267 Achillea millefolium
0.00 0.07 0.57 1.33 Artemisia dracunculus
10.00 6.36 10.99 40.00 Astragalus cicer
0.00 0.04 0.34 1.33 Circium sp.
0.00 0.20 1.28 267 Cynoglossum officinale
0.00 0.13 1.15 1.33 Equiseturn arvense
0.00 0.07 0.57 1.33 Lepidium montanum
0.00 1.59 3.62 20.00 Linum lewsif
10.00 0.43 1.67 6.67 Machaeranthera canescens
0.00 25.57 2205 70.67 Medicago sativa
0.00 0.07 0.57 1.33 Melilotus officinalis
0.00 0.27 1.61 267 Penstemon paimeri
0.00 1.75 4.54 20.00 Penstemon sp.
0.00 0.13 0.81 267 Viguiera muttifiora
GRASSES
0.00 1.07 4.62 8.00 Agropyron cristatum
0.00 1.27 357 13.33 Bromus carinatus
0.00 0.13 0.81 2.67 Bromus tectorum
0.00 0.20 1.72 1.33 Dactylis glomeratus
0.00 4.49 8.51 33.33 Elymus cinereus
0.00 1.76 7.20 10.67 Elymus hispidus
0.00 0.07 0.57 1.33 Elymus junceus
30.00 9.16 1245 52.00 Elymus lanceolatus
15.00 2.04 533 20.00 Elymus smithii
0.00 2.03 5.83 18.67 Elymus spicatus
0.00 0.40 1.96 4.00 Elymus trachycaulis
0.00 3.20 8.31 20.00 Poa pratensis
COVER
65.00 64.20 10.43 Total Living Cover
15.00 8.25 429 Litter
10.00 16.21 7.81 Bareground
10.00 11.33 6.66 Rock
% COMPOSITION
0.00 2.26 8.53 Shrubs
30.77 5§7.21 28.46 Forbs
69.23 40.52 27.37 Grasses
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CANYON FUELS
Gordon Creek 2,7 & 8

Reference Area

Exposure; SSE

Slope: 33 deg.

Sample Date: 11 Sept 03 1.00 2.00 3.00 4.00 5.00 6.00 7.00
OVERSTORY

Cercocarpus montanus 0.00 0.00 0.00 0.00 0.00 0.00 0.00
UNDERSTORY

SHRUBS

Amalanchier utahensis 20.00 0.00 15.00 0.00 0.00 0.00 0.00
Artemisia frigida 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Artemisia tridentata 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cercocarpus montanus 0.00 0.00 0.00 15.00 0.00 0.00 0.00
Chrysothamnus viscidiflorus 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Eriogonum corymbosum 0.00 0.00 0.00 5.00 25.00 25.00 0.00
Gutierrezia sarothrae 0.00 0.00 5.00 0.00 0.00 0.00 0.00
Purshia tridentata 25.00 20.00 0.00 0.00 0.00 0.00 0.00
Symphoricarpos oreophilus 0.00 0.00 0.00 0.00 0.00 0.00 0.00
FORBS

Eriogonum jamesii 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hymenoxys acaulis 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Machaeranthera grindelioides 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stanleya pinnata 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GRASSES

Elymus salinus 25.00 20.00 20.00 20.00 20.00 40.00 25.00
COVER

Overstory 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Understory 70.00 40.00 40.00 40.00 45.00 65.00 25.00
Litter 5.00 10.00 10.00 10.00 20.00 10.00 25.00
Bareground 20.00 20.00 20.00 40.00 20.00 15.00 35.00
Rock ’ 5.00 30.00 30.00 10.00 15.00 10.00 15.00
% COMPOSITION

Shrubs 64.29 50.00 50.00 50.00 55.56 38.46 0.00
Forbs 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Grasses 35.71 50.00 50.00 50.00 44.44 61.54 100.00
Overstory + Understory 70.00 40.00 40.00 40.00 45.00 65.00 25.00
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8.00 9.00 10.00 11.00 12.00 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 0.00 0.00 0.00 0.00 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 0.00 0.00 25.00 0.00 20.00 20.00 10.00 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 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 35.00 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 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
5.00 0.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00
35.00 50.00 60.00 25.00 20.00 20.00 15.00 30.00 30.00 62.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
40.00 65.00 65.00 50.00 25.00 75.00 35.00 40.00 65.00 70.00
25.00 15.00 5.00 15.00 25.00 10.00 10.00 25.00 10.00 10.00
20.00 10.00 15.00 5.00 30.00 10.00 30.00 15.00 15.00 10.00
15.00 10.00 15.00 30.00 20.00 5.00 25.00 20.00 10.00 10.00
0.00 23.08 7.69 50.00 0.00 73.33 57.14 25.00 53.85 11.43
12.50 0.00 0.00 0.00 20.00 0.00 0.00 0.00 0.00 0.00
87.50 76.92 92.31 50.00 80.00 26.67 42.86 75.00 46.15 88.57
40.00 65.00 65.00 50.00 25.00 75.00 35.00 40.00 65.00 70.00
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21.00 22.00 23.00 24.00 25.00 26.00 27.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
15.00 15.00 0.00 0.00 0.00 10.00 8.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 7.00 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
15.00 0.00 10.00 0.00 0.00 0.00 5.00
0.00 0.00 25.00 0.00 50.00 0.00 7.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 30.00 0.00 10.00 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 10.00 0.00
0.00 0.00 5.00 5.00 0.00 0.00 10.00
20.00 45.00 20.00 10.00 13.00 15.00 35.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
50.00 60.00 60.00 50.00 70.00 45.00 65.00
5.00 5.00 10.00 5.00 5.00 15.00 15.00
5.00 5.00 15.00 25.00 5.00 10.00 5.00
40.00 30.00 15.00 20.00 20.00 30.00 15.00
60.00 25.00 58.33 0.00 81.43 2222 30.77
0.00 0.00 8.33 80.00 0.00 44.44 15.38
40.00 75.00 33.33 20.00 18.57 33.33 53.85
50.00 60.00 60.00 50.00 70.00 45.00 65.00




28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00
0.00 15.00 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 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 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 25.00 40.00 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 0.00 0.00 0.00 0.00 30.00
0.00 5.00 0.00 0.00 0.00 10.00 15.00 7.00 5.00 2.00

25.00 5.00 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
0.00 0.00 0.00 0.00 0.00 0.00 5.00 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 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 5.00

20.00 25.00 40.00 20.00 25.00 10.00 10.00 15.00 15.00 13.00
0.00 15.00 0.00 20.00 0.00 0.00 0.00 0.00 0.00 0.00

45.00 35.00 65.00 60.00 35.00 25.00 30.00 70.00 35.00 50.00

10.00 10.00 25.00 30.00 20.00 20.00 25.00 10.00 15.00 10.00

30.00 35.00 5.00 5.00 20.00 20.00 20.00 10.00 15.00 15.00

15.00 20.00 5.00 5.00 25.00 35.00 25.00 10.00 35.00 25.00

56.56 28.57 38.46 66.67 28.57 40.00 50.00 67.14 57.14 64.00
0.00 0.00 0.00 0.00 0.00 20.00 16.67 11.43 0.00 10.00

44.44 71.43 61.54 33.33 71.43 40.00 33.33 21.43 42.86 26.00

45.00 50.00 65.00 80.00 35.00 25.00 30.00 . 70.00 35.00 50.00
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CANYON FUELS
Gordon Creek 2,7 & 8
Reference Area

Exposure: SSE
Slope: 33 deg.
38.00 39.00 40.00 Mean SDev Freq Sample Date: 11 Sept 03
OVERSTORY
0.00 0.00 0.00 0.88 3.85 5.00 Cercocarpus montanus
UNDERSTORY
SHRUBS
5.00 0.00 0.00 295 5.60 25.00 Amalanchier utahensis
0.00 5.00 0.00 0.13 0.78 250 Artemisia frigida
0.00 0.00 0.00 0.18 1.09 2.50 Artemisia tridentata
0.00 0.00 0.00 6.63 13.94 25.00 Cercocarpus montanus
0.00 0.00 0.00 0.13 0.78 250 Chrysothamnus viscidifiorus
10.00 0.00 0.00 263 7.24 15.00 Eriogonum corymbosum
5.00 0.00 5.00 223 4.05 30.00 Gutierrezia sarothrae
0.00 5.00 30.00 7.05 13.07 30.00 Purshia tridentata
0.00 0.00 0.00 0.13 0.78 250 Symphoricarpos oreophilus
FORBS
0.00 0.00 0.00 1.33 5.05 10.00 Eriogonum jamesii
0.00 0.00 0.00 0.13 0.78 250 Hymenoxys acaulis
0.00 0.00 0.00 0.38 1.73 5.00 Machaeranthera grindelioides
0.00 0.00 5.00 1.00 229 17.50 Stanleya pinnata
GRASSES
45.00 40.00 25.00 26.15 13.07 100.00 Elymus salinus
COVER
0.00 0.00 0.00 0.88 3.85 Overstory
65.00 50.00 65.00 51.00 15.05 Understory
15.00 15.00 15.00 13.75 6.87 Litter
10.00 5.00 5.00 16.00 8.43 Bareground
10.00 30.00 15.00 19.25 10.10 Rock
% COMPOSITION
30.77 20.00 53.85 40.71 22.81 Shrubs
0.00 0.00 7.69 6.16 14.74 Forbs
69.23 80.00 38.46 §3.13 22.50 Grasses
65.00 50.00 65.00 51.88 15.44 Overstory + Understory
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Corporate Officers




ID No.

043422

044179

093320

098471

104762
118428
119588
125225
125225
127325
127325
129563
133451
138362
140828
146381
146805
147242
147387
147951
148971

149715
150044
150302
150775

153333

154854
155172

ARCH COAL INC. (144492)
OWNERSHIP AND CONTROL INFORMATION

Name

WOODRING, KENNETH GEORGE
MINING OPERATIONS
BESTEN JR, CLARENCE HENRY
STRATEGIC MARKETING
SHANKS, ROBERT W
OPERATIONS

PEUGH, DAVID B
BUSINESS DEVELOPMENT
HATFIELD, BENNETT K
LOCKHART, THOMAS A
BOYD, JAMES ROBERT
LEER, STEVENF

LEER, STEVENF

JONES, ROBERT G
JONES, ROBERT G
STEELE, CHARLES DAVID
EAVES, JOHN W

HUNT, DOUGLAS H
BROWN, LARRY R
FLORCZAK, JAMES E
PERRY, MICHAEL A
SANDS, THEODORE D
LORSON, JOHN W
POTTER, ROBERT G
ALLBRITTEN, BRADLEY M
MARKETING

BURKE, FRANK M
HORGAN, JANET L
MESSEY, ROBERT J
SLONE, DECK S
INVESTOR & PUBLIC RELATIONS
FELDMAN, SHEILA B
HUMAN RESOURCES
ZIEGLER, JOHN A
GODLEY, PATRICIA FRY

CHANGES 2003 - 2004

010680

129563

120514

ROSE, WILLIAMH

TAX PLANNING

STEELE, CHARLES DAVID
INTERNAL AUDITOR
PARKER, JAMES L

Position
EVP
VP

VP

VP

VP

DIR

CB, DIR
CEQ, PRS
DIR

VP

GC, SEC
VP (TAX)
COQ, EVP
DIR

VP, CIO
TRS

DIR

DIR

copP

DIR

VP

DIR

ASC, AGC
CFO, VP
VP

VP

COF

DIR

VP

COF

DIR

Begin End
Date Date

711197
711197
71197
711197

4/24/03
2/21/03
711/97
71/97
7/1/97
3/1/00
10/16/00
4/23/03
12/11/02
7/1/97
7/1/97
8/17/98
9/28/98
2/25/99
4/9/99
4/26/01
3/1/00

9/7/00
10/16/00
12/1/00
4/26/01

2/3/03

4/24/03
7/29/04

4/22/98 4/24/03

6/22/98 4/24/03

71/97 3/31/04



ARCH WESTERN ACQUISITION CORP (145629)
OWNERSHIP AND CONTROL INFORMATION

Begin End
ID No. Name Position Date Date
044179 BESTEN JR, CLARENCE HENRY DIR 1/26/00
098471 PEUGH, DAVID B VP, DIR 5/7/98
127325 JONES, ROBERT G PRS, DIR 3/1/00
129563 STEELE, CHARLES DAVID VP(TAX) 5/23/03
146381 FLORCZAK, JAMES E TRS 9/15/98
146381 FLORCZAK, JAMES E VP 3/28/02
150044 HORGAN, JANET L SEC 10/1/00
150302 MESSEY, ROBERT J VP 3/28/02
155171 MERMIS, JOLENE JOUETT ASC 7/1/04
CHANGES 2003 - 2004
010680 ROSE, WILLIAMH ASC 5/7/98 5/23/03
153790 ODONNELL, ANNE WALTHEN ASC 5/23/03 6/18/04
OWNERSHIP

144492 ARCH COAL INC 4/17/98 100%




ARCH WESTERN RESOURCES LLC (145595)
OWNERSHIP AND CONTROL INFORMATION

Begin End
ID No. Name Position Date Date
093320 SHANKS, ROBERT W PRS 6/2/98
098471 PEUGH, DAVID B VP 3/17/98
127325 JONES, ROBERT G VP 3/1/00
127325 JONES, ROBERT G ASC 3/14/01
129563 STEELE, CHARLES DAVID VP (TAX) 5/23/03
146381 FLORCZAK, JAMES E TRS 9/15/98
146381 FLORCZAK, JAMES E VP (FiN) 4/1/02
146912 DIGIACOMO, ELAINE AST 7/25/03
150044 HORGAN, JANET L SEC 10/16/00
150302 MESSEY, ROBERT J VP 3/20/02
155171 MERMIS, JOLENE JOUETT ASC 7/1/04
CHANGES 2003 - 2004
010680 ROSE, WILLIAMH ASC 5/7/98 5/23/03
153790 ODONNELL, ANNE W ASC 5/23/03 6/18/04
OWNERSHIP
109255 ATLANTIC RICHFIELD CO 6/1/98 1%

145629 ARCH WESTERN ACQUISITION CORP 3/17/98 99%




ARCH WESTERN BITUMINOUS GROUP LLC (155430)
OWNERSHIP AND CONTROL INFORMATION

) Begin End
ID No. Name Position Date Date
129465 DICLAUDIO, EUGENE E. PRS, DIR, GM 7/29/04
129563 STEELE, CHARLES DAVID VP (TAX) 7/29/04
146381 FLORCZAK, JAMES E VP, TRS 7/29/04
150044 HORGAN, JANET L SEC 7/29/04
155171 MERMIS, JOLENE JOUETT ASC 7/29/04
093320 SHANKS, ROBERT W DIR 7/29/04
043422 WOODRING, KENNETH GEORGE DIR 7/29/04

OWNERSHIP
145595 ARCH WESTERN RESOURCES LLC  7/29/04 100%




LEGEND

AGC - ASSISTANT GENERAL COUNSEL
AST - ASSISTANT TREASURER

CB - CHAIRMAN OF THE BOARD
CFO - CHIEF FINANCIAL OFFICER
COO - CHIEF OPERATING OFFICER
CIO - CHIEF INFORMATION OFFICER
EVP - EXECUTIVE VICE PRESIDENT
GM - GENERAL MANAGER

GC - GENERAL COUNSEL

SEC - SECRETARY

VP - VICE PRESIDENT

ASC - ASSISTANT SECRETARY

CEO - CHIEF EXECUTIVE OFFICER
COF - INTERNAL AUDITOR

COP - CONTROLLER

DIR - DIRECTOR

FIN - FINANCE

PRS - PRESIDENT
TRS - TREASURER




ARCH COAL, INC.
(Del.)

ARCH WESTERN ACQUISITION
CORP. (Del.)

ARCH WESTERN RESOURCES, LLC

(Del.) *
Arch Western Thunder Basin Arch of Wyoming,
Bituminous, Coal Company, LLC (Del.)
LLC. LLC (Del.)
(Del)

FIGURE 1-1B. CORPORATE STRUCTURE (Continued).

* 99% of Arch Western Resources, LLC is owned by Arch Waestern Acquisition Corp., 1% is owned by Delta Housing, Inc. See Section 110 of
M&RP for additional information.
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APPENDIX D
Mine Maps
As required under R645-302-525-270

CONTENTS

None
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APPENDIX E

Other Information
In accordance with the requirements of R645-301 and R645-302

CONTENTS

None




