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I,EGAL, F'INAI{CIAL, COMPLIANCE AI\D RELATED INI'ORIVIATION
Change in administration or corpordte structure can ofien bring about necessary changes to

infornrution found in the mining and reclamation plan. The Division is Requesting that each permittee review
,rnd update the legal, financial, compliance and related information in the plan as part of the annual report.
l'lcusc provide the Delartment of Commerce, Annual Report of Officers, or other equivalent itormation as
necessury to ensure that the information provided in the plan is current. Provide any other change as
trecessary regard.ing lurtd ownership, lease acquisitions, legal results from appeals of violations, or other
t htutges es necessary lo upddte information required in the mining and reclamation plan. Include certified
linanck statements, udits or worksheets, which may be required to meet bonding requirements. Specifl
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MINE MAPS
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Please provide uny comments offurther information to be included as part of the Annual Report. Any
rtllter uttachments are to be provided as Appendix E to this report. If information is submitted as a group rather
ihcn b.t'individual minc, please identifu each of the mine's data in the list below-

rclditional attachment to this report? Yes X NoI

i )r,en,iew of reclamation and phased bond release activities.
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\IEGETATION MONITORING
FOR PHASE III BOND RELEASE

IN SOWBELLY CAI{YON

YEAR TWO
2005

INTRODUCTION

This document contains the second-year results of vegetation sampling that has been conducted

for the past two consecutive years in Sowbelly Canyon. Sowbelly Canyon (also known as

Sowbelly Gulch) is an area that was once mined for coal. An earlier report that included

sampling results for first-year monitoring in the study area was prepared and submitted to Plateau

Mining Corporation. This report was called:

VEGETATION MONITORING
FOR PHASE III BOND RELEASE

IN SOWBELLY CANYON
YEAR ONE

2004

The disturbances to the land surface from the mining activities have been reclaimed and reseeded

to an approximate "natural" condition with the goal to blend in with the native plant communities

of the surrounding areas

Plateau Mining Corporation will apply to the State of Utah, Division of Oil, Gas and Mining

(DOGM) to receive final bond release on this mined property. In order to do this, the process

requires at least l0 years of time to pass following revegetation activities, called the



"responsibility period". This time period usually allows enough time for the plants in the

reclaimed areas to become established and hopefully provide a vegetative cover that is "diverse,

effective and permanent." During the final two years of this responsibility period, the vegetation

of the reclaimed land can be monitored to determine whether or not the area has met pre-

determined standards for revegetation success. This document was prepared to address

vegetation sampling results for Year 2, or the last year required for monitoring for final bond

release.

Brief History

Sowbelly Canyon is located within the Wasatch Plateau approximately 4 miles west-northwest of

the city of Helper, Utah. This canyon has been the site of mining activities for nearly 100 years.

Spring Canyon Coal Company was one of the first mining companies in the canyon, conducting

their operations between 1890 and 1970. Subsequently, McCulloch Oil purchased the site

followed by Franklin Real Estate, Price River Coal and Castle Gate Coal Company. Plateau

Mining Corporation currently owns the property. In recent years the disturbed areas of Sowbelly

Canyon have been reclaimed with the final seeding accomplished in Fall 1995. Preliminary

vegetation sampling has been conducted since that time to monitor the early establishment of the

revegetated plant communities.



General Site Description

The average elevation of the Reclaimed and Reference Areas of Sowbelly Canyon is

approximately 7,000 ft above sea level. The canyon sides are dominated by pinyon-juniper and

Gambel's oak/grass plant communities. Most of the Reclaimed Areas are located near the canyon

bottoms that, prior to disturbancq were probably once dominated by Gambel's oalg sagebrush

and grass communities. During reclamation activities, a drainage channel was re-created at the

@nyon bottoms. The Reclaimed Areas were seeded with native plant species. In addition

containenzed plant species such as serviceberry (Amelanchier utahensls), chokecherry (Prurus

virginiana), willows (Salix spp.), and Wood's rose (Rosawoodsii) have been transplanted along

the channel in the valley bottom.

Reference Area

A general Reference Area to be used as a standard for final revegetation success was chosen at a

much earlier date. TheMining and Reclamation Plan (N{RP) stated that"the AML Reference

Areas shown on Exhibit 9-6 will be used to evaluate previously mined areaf' . Because the AML

(Abandoned Mined Lands) areas were relatively extensive, at least for use as one Reference Area,

biologists from DOGM along with representatives from Plateau Mining Corporation, chose a

smaller portion of the AML areas as a Reference Area for Sowbelly Canyon. This Reference

Area was located down-canyon (or south) and very close to the Reclaimed Areas.



METHODS

For Year 2, quantitative and qualitative data were recorded from the vegetation of the Reclaimed

and Reference Areas in Sowbelly Canyon using virtually identical methodologies as were

employed in Year l. Sampling in 2005 was conducted in late-July. Methodologies used for

sampling were performed in accordance with the guidelines provided by DOGM.

Transect and Ouadrat Placement

Random/regular placement of sample quadrats were designed as an attempt to provide unbiased

accuracy of the data compiled. This was accomplished by establishing several long transect lines

along the entire length of the Reclaimed Areas. These lines were placed in the lowest portion of

the reclaimed drainage system. At regular intervals along the drainage transect lines, random

numbers were generated and used to measure distances at right angles from the drainage and to

determine sample locations. Whether these random numbers were odd or even determined which

side of the drainage (east or west) a given quadrat was placed. The random numbers selected

could be high enough to place quadrats to the lateral limits of the Reclaimed Areas and all areas

in-between. This insured that the sample quadrats were placed randomly over the entire study

area in an attempt to adequately address and represent the site as a whole.



Cover. Frequency 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,

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

Utah Flora" (Welsh et al. 2003).

Sample Size & Adequacy

Sampling adequacy was calculated using formula given below.

rMIN= 
t2s2

@f

where,

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

The values used for "t" and "d" insured that sample adequacy was met with 90% confidence

within a l0Yo deviation from the true mean.

nMIN
t
s
x
d



Diversity & Similarity Indices

There are several well-documented methods to assess diversity and similarities in plant

communities. The "Motyka Index" is a modified form of the "Sorenson Index", both similarity

indices. This index was used on the data and the equation is shown below:

,tuo=(ffi)x1oo

where,

MW = I of the smaller quantitative values of species of two communities,
MA - I of the quantitative values of all species in one community,
MB = I of the quantitative values of all species in another community.

A diversity index has 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:

UD)i2

where,

pi is the proportion of sum frequency contributed
by the lth species in the sample area of concem.

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.



Photographs

Color photographs of the sample areas were taken at the time of sampling and submitted with this

report.

Raw Data

The raw data for total cover, cover by species, frequency and composition were also submitted in

the Appendix of this report which should facilitate future scrutiny of the data and further

statistical testing if desired. Specific sample areas are shown on the raw data sheets.

RESULTS

Reclaimed Areas

The total living cover for the combined data of the Reclaimed Areas in Sowbelly Canyon was

52.38% (Table l-A). Grasses were the dominant lifeform in these areas comprising 68.28Yo of

the total living understory cover, followed distantly by shrubs at l7.75Yo and forbs at 13 .96%

(Table l-B).

The dominant plant species in the reclaimed areas were thickspike wheatgrass (Elymus

Ianc e olatu s), Western wheatgr ass (Elynus smi thii), rubber rabbitbru sh (C hrysothamnu s

nauseosus), and blueleaf aster (Aster glmcodes). For a list of all plant species present in the



sample quadrats along with their cover and frequency values, refer to Table 2.

Reference Area

The Reference Area, or area chosen to be used for revegetation success standards, had a total

living cover of 49.00% $able 3-A). Like the Reclaimed Areas, grasses were the dominant

lifeform and comprised 6l .23oh of the total living cover. Forbs at 2L .21% and shrub s at 17 .56Yo

followed the grasses in the proportion of the total living cover (Table 3-B).

The plant species that dominated the Reference Area were thickspike wheatgrass, cheatgrass

(Bromus tectorum), and rubber rabbitbrush. For cover and frequency values by species refer to

Table 4.

Pata Set Compadsons

Comparisons were made in the 2OO5 data sets

between the Reclaimed and Reference Areas. To

also compare Year 1 and Year 2, results from the

zO04- data sets were included in the figures of this

2A05 report.

First, statistical tests were implemented to compare the total living plant cover of the two areas.



A "Student's t-test" analysis suggested

the Reclaimed Areas were not

significantly different for total fiving cover

when compared to the Reference Area in

2005 (Fig. 1). Ir?AO4, the Reclaimed

Areas cover was greater than the

Reference Area.

'
,A ' altrvlf
fDr'r=[-]X1@=83.886'dv 'MA+MB

2005

Is,,^=( ?MW )xl@=Bi.gg4'-ile , 
MA+MB

Next, similarity and diversrty indices were

computed and the areas were compared.

The Motyka Index was recommended to be used to compare species diversity in the Mining and

Reclamation Plan (Nfi.P). Although this indor is more of a similarity index than a diversity index,

it has been employed to compare the data sets. The MRP assigned the following categories to be

used for comparisons in the Motyka Index:

Non-Weedy Shrub Cover,
Weedy Shrub Cover,
Native Perennial Grass Cover,
Introduced Perennial Grass Cover,
Non-Weedy Forb & Grass Cover,
Weedy Forb & Grass Cover.

When using the above categories and employing the Motyka Index, the 2004 similarity value for

the fwo sommunities was 83.89/o; in 2005 it was 81.58% Gie 2)

MacArthut's Diversity Index was also employed to the data sets of the Reclaimed and Reference

Areas. This comparison suggests that the total diversity of the Reclaimed Areas was greater than



that of the Reference Area lrn}A04 and 2005 (Fie. 3).

DISCUSSION

Plateau Mining Corporation and State of Utah,

Division of Oil, Cras and Mining (DOGM) worked

together formulating revegetation success

standards in the MRP for Sowbelly Canyon.

Because the area was disturbed by mining

operations prior to the current revegetation

regulations and requirements, standards for

revegetation success were modified. State

FlG.3. IvIagARTHUR'S II{DEX - A
Comparison Betwmn the Reclaimed and
Reference Areas at Sowbe[y Canyon.

Il,Fof',=
2m4
B cl ,A[e+: r'2,25a
K ence6,r$: 10,354

20Oft
Re-c.lairnef, AEga: tr',l .662

'  :8.VSil

regulation R645-301-356 .250 states that: 'Tor areqs previously disturbed by mining that were not

reclaimed to the reEirements af R645-200 through R645-203 ond R645-301 through R645-302

ond that are remined or otherwise redisturbed by coal mining qnd reclamation operations, at a

minimum, the vegetative ground caver will be not less thon the ground cover existing before

redisturbance qlrd wiII be adequate to control erosion" .

The Sowbelly Canyon area was continuously mined since the time it was first disturbed by mining

activities. Because of this there was no vegetative cover data "existing before redisturbance" as

mentioned above in the state regulation. Therefore, DOGM and Plateau agreed that upon final

reclamation the standards for revegetation success would be determined using a specific

10



Reference Area - but success parameters would be dictated more from the species present,

diversity, and similarity indices rather than strictly by cover, productivity and woody species

density as the more recent regulations would dictate. Erosion control (as stated in the regulation

above) should also be considered for a successful revegetation standard.

With the above considerations, sampling quantitatively for cover would still be necessary in the

Reclaimed and Disturbed Areas to adequately address the success standards. That said, and even

though such a comparison was not necessary here, the total living cover of the Reclaimed Areas

was as good as or better than the Reference Area in2004 and 2005. Moreover, the plant species

present in the quadrats in the Reclaimed Areas were comprised almost exclusively of "desirable"

rather than "weedy'' species. Not only does this suggest successful revegetation from a cover

perspective, but it also suggests that erosion control is probably better in the Reclaimed Area

when compared to the Reference Area.

In addition, as shown in the RESULTS section above, diversity and similarity indices revealed

favorable results for the Reclaimed Areas in Sowbelly Canyon when compared to the Reference

Area. In other words, the Reclaimed Areas were more diverse than the Reference Area, but the

two areas were still quite similar.

The vegetation monitoring data sets for 2 consecutive years (2004 and 2005), along with

statistical analyses and other methods to compare the Reclaimed Areas with the Reference Area in

Sowbelly Canyon show that Phase III Bond Release may be warranted.

l l



TABLE l: Total cover and composition summary for the Reclaimed Areas in Sowbelly Canyon
(200s).

A. TOTAL COVER

Total Living
Litter
Bareground
Rock

%MEAN
COVER

52.38
14.25
14.83
18.55

STANDARI)
DEVIATION

12.45
8.83

t0.12
t2.36

SAMPLE
SIZE

80
80
80
80

B. COMPOSITION

Shrubs
Forbs
Grasses

t7.75
13.96
68.28

24.26
17.79
26.81

80
80
80

l 2



TABLE 2: Species cover and frequency summary for the Reclaimed Areas in Sowbelly Canyon
(200s).

SPECIES

TREES & SHRUBS
Artemisia tridentata
Atriplex canescens
Ceratoides lanata
Chrys othamnus nous eosus
Gutierrezia sarothrae

FORBS
Artemisia dracanculus
Aster glaucodes
Hedysarum boreale
Linum lewisii
Melilotus fficinalis
Penstemon palmeri

GRASSES
Agropyron cristatum
Bromus carinatus
Bromus tectontm
Dactylis glomerato
Elymus cinereus
Elymus hispidus
Elymus lanceolatus
Elymus salinus
Elymus smithii
Elymus spicatus
Hordeum jubatum
Poa secunda
Sttpa hymenoides

STANDARD SAMPLE
DEVIATION SIZE

RELATTVE
FREQUENCY

10.00
t.25
2.50

37.50
2.50

2.50
36.25

t.25
tl.25
10.00
t.25

10.00
7 .50

18.75
1.25

30.00
10.00
45.00
5.00

43.75
37.50

l .2s
12.50
5.00

%MEAN
COVER

l . 8 l
0.50
0.25
6.84
0.2E

0.15
6.24
0.19
0.60
0.55
0 .13

l . l 9
0.91
1.40
0 .13
3.50
3 .19
7.74
0.56
7.38
5.36
0.06
2.06
1 .38

6.67
4.M
1.63

t2 .12
1.83

0.95
10.96
r .67
t.79
1.78
l . l l

4.35
3.66
3.39
l . l l
6.53

tt.27
10.84
2.74

I  l .8E
9.05
0.56
6.36
6.32

80
80
80
80
80
80
80
80
80
80
80
80
80

80
80
80
80
80

80
80
80
80
80
80

l 3



TABLE 3: Total cover and composition summary for the Reference Area in Sowbelly Canyon
(zoos).

A. TOTAL COVER

Total Living
Litter
Bareground
Rock

%MEAN
COVER

49.00
15.20
I  1.28
24.52

STANDARI)
DEVIATION

12.88
I  1 .53
9.33

17.64

SAMPLE
STZE

50
50
50
50

B. COMPOSITION

Shrubs
Forbs
Grasses

t7.56
21.2r
6t.23

24.27
20.33
24.85

50
50
50

t4



TABLE 4: Species cover and frequency summary for the Reference Area in Sowbelly Canyon
(2005).

SPECIES

TREES & SHRUBS
Artemisia tridentata
Atriplex canescens
C hrys otha mnus nou s e o s us
Gutierrezia sarothrae

FORBS
Artemisia ludoviciana
Aster glaucodes
Medicago sativa
Penstemon palmeri
Sisymbrium altissimum
Tragopogon dubius

GRASSES
Bromus inermis
Bromus tectorum
Dactylis glomerata
Elymus hispidus
Elymus lanceolatus
Elymus salinus
Elymus smithii
Stipa hymenoides

STANDARD SAMPLE
DEVIATION SIZE

RELATIYE
FREQUENCY

2.00
6.00

40.00
4.00

54.00
12.00
6.00
6.00
8.00
2.00

2.00
52.00
6.00

18.00
50.00
4.00

28.00
18.00

%MEAN
COVER

0.14
0.80
7.06
0 .16

5.94
3.60
0.40
0.40
0.M
0.04

0.50
8.00
l . l 0
3.00

10.42
l . l 0
4.66
t.24

0.98
3.22

13.58
0.81

8 .14
10.15
1.69
1.69
r .70
0.28

3.50
12.08
5.32
7.55

t5.26
7.02

l  1 .78
3.42

50
50
50
50
50
50
50
50

50
50
50
50

50
50
50
50
50
50

l 5



COLOR PHOTOGRAPHS
Reclaimed Areas

[Sample Area A (beginning south to north)]







(Sample Areas B and C)



Reference Area

[Sample Area (beginning south to north)]
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PI.ATEAU MINING

Sorvbelly

Reclaimed Area

Exposure: Variable

Slope: Variable

Sampfe Dale:27-28 July 2005 1.00 2.OO

I thru 60 Transect "A"

4.00 5.003.00 6.00 7.00

TREES & SHRUBS

ArfemUa tidentata

Atiplex canescens

Cerataldes lanata

Chrysoth amnus nauseosus

Gutienezia sarothrae

FORBS

ArtemMa dncunculus

Aster glaucodes

Hedysarum boreale

Linumlewifi

Melilotus offrcinalis

Penstemon palmei

GRASSES

Agropyron cistatum

Bromus cainatus

Bromus tectorum

Dactyfrs glomerata

Elymus cinereus

Elymus hispidus

Elymus lanceolatus

Elymus safnus

Hymussmithii

Hymus spcafus

Hordeum jubatum

Poa secunda

Stipa hymenoides

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
7.00
0.00
0.00

0.00
0.00
0.00

30.00
0.00

0.00
o.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

35.00
0.00
0.00

10.00
3.00
0.00
0.00
0.00

0.00
0.00
0.00
o.oo
0.00

0.00
7.00
0.00
0.00
o.m
0.00

0.00
0.00
0.00
0.00

10.00
15.00
0.00
0.00
0.00

18.00
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

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
o.oo
0.00

0.00
20.00
0.00
5.00
0.00
0.00

0.00
35.00
0.m
5.00
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
5.00
0.00
0.00
0.00

13.00
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.@
0.00
0.00

30.00

0.@
0.00
0.00
0.00
0.00
0.00

45.00
0.00
0.00
0.00
0.00
0.00
o.q)

0.00
0.00

15.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00

COVER

TotalLMng Cover

Litter

Bareground

Rock

40.00
10.m
35.00
15.00

65.00
10.00
10.00
15.00

65.00
10.00
10.00
15.00

55.00
15.00
20.00
10.00

50.00
10.00
25.00
15.00

70.m
10.00
10.00
10.00

65.00
10.00
15.00
10.00

% coMPoslTloN

Shrubs

Forbs

Grasses

0.00
0.00

100.00

72.31
0.00

27.69

46.15

0.@

53.85

0.00
12.73
87.27

0.00
14.00
86.00

0.00
35.71
il.29

0.00
61.54
38.46

A-t



8.00 9.00 10.00 11.00 12.@ 13.m 14.00 15.00 16.00 17.00

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

20.00
0.00
5.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
7.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
8_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.@

0.00
25.00
0.00
0.00
0.00
0.m

0.00
0.00

13.00
0.00
0.00

0.00
0.00
0.00

55.00
0.00

20.00
0.00
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
0.00
0.00
0.00
5.00
0.00
0.00
0.00

15.00
10.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00
o.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
0.00
0.00
0.00
0.00
0.00

0.00
0.00

1s.00
0.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00
0.00

15.00

25.00
0.00
0.00
8.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
o.@
0.00
0.00
7.00
0.00

30.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.m
0.00
0.00
0.00

30.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

o.00
0.00
7.00
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

30.00
0.00
0.00
0.00

o.00
o.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
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.@
0.00
0.00
0.00
0.00

10.00
0.00
5.00
0.00
0.00
0.00
0.@

65.00
10.m
15.00
10.00

40.00
5.00

30.00
25.00

65.00
10.00
15.00
10.00

40.00
10.00
30.00
20.00

65.00
25.00
5.00
5.00

45.00
15.00
10.00
30.00

35.00

10.00

15.00

40.@

45.00
15.00
15.00
25.00

35.00
5.00

35.00
25.00

70.00
10.00
5.m

15.00

0.00
46.15
53.85

0.00
17.50
82.50

0.00
38.46
61.54

32.50
0.00

67.50

84.t2
0.00

15.38

66.67
0.00

33.33

14.n
0.00

85.71

33.33
0.00

66.67

0.00
0.o0

100.00

47.14

0.oo
52.86

A-2



18.00 19.00 20.00 2r.00 2,.W 23.00 24.@ 25.m 26.m 27.ffi

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
2.W
0.00

0.00
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.m
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
0.00

20.00
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
0.00

10.00
15.00
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
0.00
0.00
0.m

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.@

25.00
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
0.00

10.00
0.00

20.00
0.00
0.00

15.00
0.00
0.00
0.m

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
5.00
0.00

15.00
0.00
5.00
0.00
0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
5.00
0.00

0.00
o.m
0.00
o.@
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.oo

0.00
0.00
0.00
0.00

15.00
0.00

40.00
0.00
0.00

10.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
o.00
0.00

23.00
0.00

10.00
0.m
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

5.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
5.00

40.00
0.00
0.00
0.00

0.00
o.00
5.00
0.00
5.00
0.00

20.00
0.00

20.00
0.00
0.00
0.00
0.00

75.00
10.00
5.00

10.00

35.00
5.00

35.00
25.00

25.00
10.00
35.00
30.00

70.00
20.00
5.00
5.00

25.00
10.00
10.00
55.00

60.00
20.00
10.00
10.00

35.00
25.00
30.00
10.00

45.00
25.00
10.00
20.00

35.00
10.00
20.00
35.00

55.00
10.00
10.00
25.00

0.00
13.33
86.67

0.00
5.71

94.n

0.00
0.00

100.00

0.00
35.71
u.N

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

9.09
0.00

90.91
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28.00 29.00 30.00 31.00 32.00 ff'.00 34.00 35.00 36.00 37.00

0.m
0.00
0.00
o.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

15.00
0.00
0.00
0.00
5.00

10.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

30.00
0.00

0.00
0.00
0.00

40.00
0.00

0.00
0.00
0.00
7.00
0.00

0.m
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
o.m

10.@
0.00
0.00
0.00
5.00

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
15.00
0.00
0.00
0.00
0.00

0.00
15.00
0.00
o.00
0.00
0.00

0.00
10.00
0.00
0.00
5.00
0.00

0.00
7.W
0.00
s.00
s.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
5.00
0.00
0.00
0.00

15.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00

0.00
18.00
0.00
0.00
5.00
0.00

0.oo
0.00
0.oo
0.00
0.00
0.00

0.00
0.00
0.00
0.00
s.00
0.00
0.00
0.00
0.00

15.m
0.00
5.00
0.00

0.00
0.00
0.00
0.00

10.00
0.m
0.00
0.00
0.00
0.00
5.00

20.00
0.00

0.00
0.00
0.00
0.00

20.00
0.00

10.00
0.00
0.00
8.00
0.00
0.00
0.m

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
s.00
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
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

10.00
0.00

30.00
0.00

0.m
0.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00

40.00
5.00
5.00

50.00

50.00
15.00
10.00
25.00

45.00
40.00
10.00
5.00

55.00
20.00
5.00

20.00

55.00
10.00
5.00

30.00

50.00
s.00

35.00
10.00

50.00
10.00
15.00
25.00

35.00
10.m
1s.00
40.00

45.00
35.00
15.00
5.00

35.00
20.00
5.00

40.00

0.00
37.50
62.50

0.00
30.00
70_00

33.33
0.00

66.67

0.00
30.91
69.09

54.55
9.09

36.36

80.00
10.00
10.00

14.00
46.00
40.00

28.57
0.00

71.43

0.00
0.00

100.00

0.00
42.86
57.14
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38.00 39.00 40.00 41.00 42.W 43.00 4.ffi 45.00 46.00 47.W

0.00
0.00
0.00

40.00
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
0.00

10.00

0.00
0.00
0.(x)
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

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

10.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.m
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
60.00
0.00
0.00
0.00
0.00

45.00
0.00
0.m
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
15.00
0.00
o_00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
t0.00
0.00
0.00
0.00
0.00

o.00
0.00
0.00
o.00
0.m
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
5.00
0.00

15.00
0.00
0.00
5.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

15.00
0.00

10.00
0.00
0.00

15.00
0.00

30.00
0.00
0.m
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

35.00
0.00

15.00
0.00

15.00
0.00
0.00
0.00
0.00

0.00
0.@
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.oo

10.00
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
0.00
0.00
0.00
o.00
0.00

65.00
0.00
0.00
0.00
0.00

70.00
15.00
5.00

10.00

55.00
10.00
25.00
10.00

30.00
10.00
25.00
35.00

50.00
15.00
5.00

30.00

60.m
30.00
5.00
5.00

65.00
10.00
10.00
15.00

75.00
23.00

1.00
1.00

70.00
5.00

10.00
15.00

50.00
7.00

35.00
8.00

65.00
15.00
10.00
10.00

57.14
21.43
21.43

36.36
18.18
45.45

0.00
16.67
83.33

0.00
20.00
80.00

0.m
16.67

83.33

0.00
0.00

100.00

0.00
80.00
20.00

a.n
21.8

14.n

0.00 0.00
30.00 0.00
70.00 1m.00
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48.00 49.00 50.00 51.00 52.00 53.00 9.00 55.00 56.00 57.00

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

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.m
0.00

5.00
0.00
0.00
0.00
7.00

0.00
0.00
0.00
0.00
0.00
0.00

o.00
0.00
0.00
0.00

15.00

0.00
5.00
0.00
0.00
0.00
o.o0

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

15.00
0.00

15.00
15.00
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
5.00
0.00
0.00
o.00
o.00
0.00
0.00

35.00
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.m
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00
0.00
0.00
0.00

0.00
0.00
5.00
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
o.m

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

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

15.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00
0.@
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

50.00
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
8.00
0.00

20.00
0.00
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
0.00

40.00

60.00
10.00
25.00
5.00

55.m
20.00
15.00
10.00

50.00
5.00

30.00
15.00

70.00
5.00

15.00
10.00

65.00
10.00
20.00
5.00

65.00
15.00
15.00
5.00

50.00
10.00
25.00
15.00

40.00
5.00

10.00
45.00

60.00
15.00
5.00

20.00

so.00
15.00
30.00
5.00

0.00
33.3i3t
66.67

9.09
0.00

90.91

0.00
20.00
80.00

0.00
0.00

100.00

61.54
15.38
23.08

0.m
38.46

61.54

0.00
0.00

100.00

30.00
0.m

70.00

25.00
8.33

66.67

0.00
10.00
90.00
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59.00 60.00 61.00

61 thru 70 Transect'B'

62.00 63.00 64.00 65.00 66.00 67.0058.00

0.00
0.00
0.00

15.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00
0.oo
0.00
0.00

10.00
0.00
5.00
0.m
0.00
0.00

0.00
0.00
0.00

20.00
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.m
0.00
0.00
0.00
0.00
0.00

0.00
0.m
5.00
0.00
0.00
0.00
5.00
0.00

10.00
25.00
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
5.00
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.@
0.00
0.00

0.00
15.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
o.o0

0.00
o.00
0.00
0.00
0.00

10.00
0_00
0.m
0.00
0.00
0.00
0.00
0.00

20.00
15.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.m
0.00

20.00
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

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
15.00
0.00

10.00
0.00
0.00

25.00
0.00
0.00
0.m
0.00
0.oo
0.00

0.00
10.00
0.00
0.00
0.m
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.m
0.00

10.00
0.00
0.00
0.00
0.00
0.00

45.00
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

10.00
0.00

30.00
0.00
0.00

15.00
0.00

0.00
40.00
0.00
0.00
0.00
0.00

45.00
10.00
20.00
25.00

65.00

15.00

15.00

5.00

55.00

5.00

25.00

15.00

65.00
10.m
15.00
10.00

40.00
10.00
5.m

45.00

40.00
10.00
20.00
30.00

30.00
5.00

45.00
20.00

55.00
20.00
10.00
15.00

65.00
10.00
15.00
10,00

60.00
20.00
5.00

15.00

33.33
2..22
4.4

30.77
0.00

69.23

18.18
0.00

81.82

15.38
0.00

u.62

0.00
0.00

100.00

12.50
37.50
50.00

66.67
33.33
0.00

0.00
0.00

100.00

0.00
23.08
76.92

0.00
66.67
33.33
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68.00

71 thru 80 Transect'C'

69.00 70.00 71.m 72.W 73.00 74.N

0.00
0.00
0.00

25.00
0.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
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
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

10.(n
0_00
0.00
0.00
0.00

20.00
0.00
0.00
5.00
0.00

0.00
0.00
0.00

40.00
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

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
5.00
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

20.00
0.00

0.00
0.00
0.00
5.m
0.00

5.00
0.00
0.00

15.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00

5.00
0.00
0.00
0.00
5.00
0.00
0.00
0.00
0.00
5.m
0.00
0.00
0.00

0.00
25.00
0.00
0.00
0.00
0.00
0.00
0.00

2s.00
0.m
0.00
0.00
0.00

15.00
10.00
0.00
0.00
0.00
0.00

15.00
0.00
0.00

10.00
0.(n
0.00
0.00

0.m
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

35.00
0.00
0.00
0.00

0.m
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

20.00
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
0.00
0.00

45.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
5.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.00

35.00
0.00

45.00
5.00
5.00

45.00

50.00
30.00
10.00
10.00

50.00
30.00
10.00
10.00

70.00
20.00
5.00
s.00

60.00
30.00
5.00
5.00

@-00

5.00

5.00

30.00

40.00
35.m
s.00

20.00

65.00
15.00
5.00

15.00

55.00
15.00
5.00

25.00

40.00
50.00
5.00
5.00

55.56
0.00

4.4

0.00
0.00

1m.00

0.00
0.00

100.00

14.4
21.43
@4.N

41.67
0.00

58.43

66.67
8.33

25.00

0.00
25.00
75.00

&.77
0.00

69.23

9.@
0.00

90.91

50.00
12.fi
37.50
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78.00 79.00 80.00 Mean SDev Freq

PLATEAU MINING

Sowbelly

Reclaimed Area

Expcure: Variable

Slope: Vafiable

Sample Date: Z7 -28 Juty 2005

0.00
0.00
0.00

25.@
0.00

0.00
0.00
0.00
3.00
7.00
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
5.00
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.m

30.00
0.00
0.m
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
8.00
0.00
0.00
0.00
0.00

25.00
0.00
0.00
5.m
0.00
0.00
0.00

1.81
0.50
0.25
6.84
0.28

0.15
6.24
0.19
0.60
0.55
0.13

1 . 1 9
0.91
1.&
0.13
3.50
3.19
7.74
0.56
7.38
5.36
0.06
2.6
1.38

6.67
4.4
1.63

12.12
1.83

0.95

10.96

1.67

1.79

1.78

1 . 1  I

4.35

3.66

3.39

1 . 1 1

6.53

11.27

10.84

2.74

11 .88

9.05

0.56

6.36

6.32

10.00
l .%
2.fi

37.50
2.fi

2.50
36.25

1.%
11.25
10.00
1.25

10.00
7.50

18.75
1.25

30.00
10.00
45.00
5.00

43.75
37.50

1.%
12.fi
5.00

TREES & SHRUBS

Aftemisia tidentata

Atifrex canescens

Ceratoides lanata

C h ry soth am nus nauseosus

Gutienezia sarothrae

FORBS

Ntemisia dracunculus

Aster glaucodes

Hedysarum boreale

Linum lewisfr

Melflotus offrcinalis

Penstemon palmei

GRASSES

Agropyron cistatum

Bromus cainafus

Bromus tectorum

Dactylis glornerata

Hymus cinereus

Hymus hisgidus

Elymus lanceolatus

Elymus safnus

Elymus smithii

Elymus spcafus

Hordeum jubatum

Poa secunda

Stipa hyrnenoides

50.00
15.00
5.00

30.00

50.00
10.00
25.00
15.00

45.00
10.00
10.00
35.00

52.38

14.25

14.83

18.55

12.45

8.83

14.12

12.36

COVER

Total Living Cover

Litter

Bareground

Rock

50.00
20.00
30.00

10.00
10.00
80.00

15.56
0.00

84.4

17.75
13.96
68.28

24.26
17.79
26.81

% coMPoslfloN

Shrubs

Forbs

Grasses
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PI.ATEAU MINING

Sot rbelly Reference Area

Exposure: Variable

Slope: Variable

Sample Date: 27 -28 JulY 2005 1.00 2.W 3.00 4.00 5.00 7.006.00

TREES & SHRUBS
AftemHa tidentata
Atnflex canescens
Ch ry soth amnus nauseosus
Gutienezia sarothrae

FORBS

Aftemisia ludoviciana

Aster glaucodes

Medcago safva

Penstemon palmei

Sisymbium altissimum

Tragopgon dubius

GRASSES
Bromusinermis
Bromustectorum
Dactylis glomerata
Elymus hisSidus
Hymus lanceolatus
Elymus safnus
Elymus smtthii
Stipa hymenoides

0.00
0.00

40.00
0.00

5.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
5.00
0.00

0.00
0.00

40.00
0.00

8.00
0.00
0.00
0.00
2.ffi
0.00

0.00
5.00
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00
5.00
0.m

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

12.W
0.00

13.00
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

75.00
0.00

o.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
45.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

15.00
0.00
0.00
0.00
0.m

0.00
20.00
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

35.00
0.00
0.00
0.00

COVER
TotalLMng Cover
Litter
Bareground
Rock

55.00
10.00
10.00
25.00

60.00
30.00
5.00
5.00

65.00
15.00
s.00

15.00

35.00
15.00
5.00

45.00

60.00
35.00
4.00
1.00

55.00
3s.00
5.00
5.00

75.00

15.00

5.00

5.00

% COMPOSITION

Shrubs

Forbs

Grasses

72.73
9.@

18.18

66.67

16.67

16.67

7.69

69.23

23.08

14.n
14.n
71.43

0.00
33.33
66.67

36.36 100.00
0.00 0.00

63.64 0.00
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I
8.00 9.00 10.00 t r.00 r2.@ 13.00 14.00 15.00 16.00 r7.00

0.00
0.00

15.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
5.00
s.00

0.00
0.00

23.00
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
15.00
0.m
0.00

15.00
0.00
0.00
0.00
0.00
0.00

0.00
15.00
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

10.00
0.00

5.m
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00

10.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00

0.00
30.00
0.00
0.00
0.00
0.00

1.00
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
0.00
0.00
0.00
2.00

5.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
5.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00
0.00

10.00
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

10.00
10.00
0.00

10.00
0.00

0.00
0.00
0.00
o.00

14.00
0.00
0.00
0.00

0.00
20.00
0.00
0.00

10.00
0.00

10.00
0.00

0.00
10.00
0.00

20.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00

35.00
0.00
0.00
0.00
0.00

50.00
10.00
30.00
10.00

60.00
15.00
5.00

20.00

50.00
25.00
5.00

20.00

35.00
s.00

10.m
50.00

40.00
5.00
5.00

50.00

40.00
5.00

10.00
45.00

60.00
5.@

15.00
20.00

35.00
10.00
5.00

50.00

50.00
5.00

30.00
15.00

35.00
10.00
40.00
15.00

30.00
20.00
50.00

0.00
50.00
50.00

20.00
52.00
28.00

65.71
0.00

u.n

50.00
12.W
37.50

0.00
0.00

100.00

25.m
2s.00
50.m

0.00
M.n
85.71

0.m
20.00
80.00

28.57
M.n
57.14
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18.00 19.00 20.00 21.W 2'W 23.00 24.N 25.00 26.00 27.W

0.00
15.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
20.00
0.00
0.00

10.00
0.00
0.00
0.00

0 . 0 0 '
0.oo
0.00
0.00

0.00
0.00
0.00
0.oo
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
10.00
0.00
0.00

15.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00

15.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.oo
5.00
5.00
0.00

10.00
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

10.00
0.00
5.00
7.00

7.00
0.00
5.00
3.00

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.m
0.00

15.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

5.m
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.m

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

3s.00
o.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
0.00
0.00
0.00

0.00
0.00

35.00
0.00

10.00
0.00

10.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00
5.00

45.00
5.00
5.00

45.00

60.00
25.00
5.00

10.00

40.00
10.00
10.00
40.00

55.00
10.00
10.00
25.00

35.00
10.00
15.00
40.00

30.00
5.00

10.00
55.00

25.00
5.00

15.m
55.00

30.00
5.00

10.00
55.00

60.00
20.00
5.00

15.00

40.00
40.00
5.00

15.00

33.33
0.00

66.67

0.00
0.00

100.00

25.00
12.&
62.50

0.00
0.00

100.00

42.6
0.00

57.14

26.67
0.00

73.33

60.00
0.00

40.00

s0.00
0.00

50.00

0.00
8.33

91.67

0.00
1z.fi
87.50
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28.m 29.0o 30.00 31.00 32.00 a3.00 34.00 35.00 36.00 37.00

0.00
0.00
0.00
0.00

0.00
0.00
o.00
0.00

0.00
0.00
5.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
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

50.00
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
5.00
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
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.m
0.00

0.00
0.00
0.00

10.00
30.00
0.m
0.00
0.00

20.00
0.00
0.00
0.00
0.00
0.00

15.00
0.00
0-00
0.00
5.00
0.00

10.00
0.00
0.(n
5.00
0.00
0.00

0.00
10.00
0.00
o.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

30.00
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
0.00
0.00

30.00
0.00

0.00
0.00
0.00

30.00
5.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00
0.00
0.00
s.00

0.00
0.00
0.00
0.00
0.00

50.00
5.00
0.00

0.00
20.00
0.00
0.00

30.00
0.00
0.00
0.00

50.00
35.m
5.00

10.00

35.00
10.00
10.00
45.00

s5.00
15.00
25.00
5.00

35.00
10.00
10.00
45.00

55.00
5.00

10.00
30.00

30.00
5.00

35.00
30.00

35.00
s.00
5.00

55.00

55.00
10.00
30.00
5.00

60.00
25.00
5.00

10.00

65.00

5.00

20.00

10.00

0.00
20.00
80.00

0.00
14.N
85.71

0.00
36.36
63.41

0_00
57.14
42.6

0.00
0.00

100.00

0.00
33.33
66.67

0.00
42.ffi
57.14

18.18
0.00

81.82

0.00
8.33

91.67

0.00
23.08
76.v2

A-13



38.00 39.00 40.00 41.00 42.W 43.00 4.@ 45.00 46.00 47.W

0.00
0.00
0.00
0.00

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.m
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

15.00
0.00

5.00
0.00
0.00
0.00
0.00
2.00

0.00
0.00
0.00
0.00

0.00
0.00

15.00
0.00

15.00
0.00
0.00
o.oo
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.m
o.00

0.00
25.00
0.00
0.00
0.00
0.00

0.00
35.00
0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00
0.00

35.00
0.00
0.00
0.m

10.00
0.00

35.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00

20.00
0.m
0.00
0.00

0.00
30.00
0.00
0.00

10.00
0.00
0.00
0.00

0.m
30.00
0.00
0.00
5.00
0.00
0.00
0.00

0.00
55.00
0.00
0.00
0.00
0.00
0.00
5.00

0.00
50.00
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
3.00

0.00
5.@
0.00
0.00

10.00
o.00
5.00
5.00

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

10.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
5.00

20.00

40.00
10.00
15.00
35.00

65.00
5.00

10.00
20.00

70.00
20.00
5.00
5.m

70.00
20.00
5.00
5.00

65.00
15.00
5.00

15.00

40.m
45.00
5.00

10.00

40.00
10.00
35.00
15.00

40.00
50.00
5.00
5.00

55.00
25.00
5.O0

15.00

@.00

25.00

10.00

5.00

0.00
25.m
75.00

0.00
38.46
61.9

0.00
50.00
50.00

0.00
M.n
85.71

0.00
23.08
76.92

37.50
17.50
45.00

0.00
37.50
62.50

37.50
37.50
25.00

0.00
81.82
18.18

0.00
58.33
41.67
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48.00 49.00 50.00 Mean SDev Freq

PI.ATEAU MINING

Sowbelly Reference Area

Exporsure: Variable

Slope: Variable

Sampfe Date:27-28 July 2006

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.@
0.00

0.00
0.00
7.00
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

25.00
0.00

o. l4
0.80
7.06
0.16

0.98
3.2.

13.58
0.81

8.14

10.15

1 . @

1 . @

1.74

o.28

3.50
12.O8
5.32
7.55

15.26
7.02

11.78
3.42

2.@
6.00

40.00
4.00

0.00
0.00
0.00
0.00
0.m
0.00

70.00
0.00

15.00
0.00
0.00
0.m
0.00
0.00

0.00
20.00
o.00
0.00
0.00
o.00
o.00
0.00

5.94
3.60
0.40
0.40
4.4
0.04

0.50

8.00

1 . 1 0

3.00

10.42

1 . 1 0

4.66

1.24

54.00
12.00
6.00
6.00
8.00
2.00

2.00
52.00
6.00

18.00
50.00
4.00

28.00
18.00

TREES & SHRUBS

Aftenisia tidentata
Atiflex canescens
C hry soth amnus nauseosus
Gutienezia sarothrae

FORBS
ArtemHa ludoviciana
A*er gfaucodes

Medcago sativa
Penstenpn Nrnen
Sbymbium altisimum
Tngopogon dubius

GRASSES

Bromusinetmb

Bromustectorum

Dactyfrs glomerata

Elymus h'tspidus

Elymus lanceolatus

Hymus safii'lus

Elymus smithii

Stipa hymenoides

70.00
15.00
5.00

10.00

40.00
5.00

15.00
40.00

40.00
5.00
5.00

50.00

49.00
15.n
11.28
24.52

12.8
11.53
9.Sr

17.U

COVER

Total Living Cover

Litter

Bareground

Rock

o.00
0.00

100.00

12.fi

37.50

50.00

17.50
20.00
62.50

17.ffi
21.21
61.23

24.27
20.33
24.85

% coMPoslTroN
Shrubs
Forbs

Grasses
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APPBNDIX 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 R645-301-110

CONTENTS

OFFICERS AND DIRECTORS SUBMITTED AS CONFIDENTIAL
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APPENDIX D

Mine Maps

As required under R645-302 -525 -27 0

CONTENTS
NONE
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APPENDIX E

Other Information

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

CONTENTS
OVERVIEW OF RECLAMATION AND PHASED BOND RELEASE ACTIVITY



CASTLE GATE MINE
Permit Number C1007 1 004

The Castle Gate Mine permit area is located approximately 10 miles north of Price, Utah
and in the Wasatch Plateau coal fields in Carbon County. The cornplex consists of
various separate areas including: the Hardscrabble Canyon No.3 and 4 Mine facilities
with 39.0 acres (Exhibit 3.3-23); the Sowbelly Gulch No.5 Mine facilities with 21.0 acres
(Exhibit 3.2-13); and the Price Canyon Adit No.1 Mine with 3.0 acres (Exhibit 3.5-3A).
The disturbed (bonded) area for the entire Castle Gate Mine complex is 63.0 acres. The
permit area is 7,619 acres, more or less. The perfornance bond for the Castle Gate Mine
is $680,154. The permit was renewed on December 24,2004 and expires on December
24,2009.

This area has a history of various mining operations producing coal since the turn of the
1880's, when Teacum Pratt opened the first operation for house coal. Mining activities
were consolidated rn1971 under theBraztah Corporation, which in turn became the Price
River Coal Company in 1979, then Castle Gate Coal Company in 1986, Amax Coal
Company iu 199I, Amax Coal Holding Company in 1996, and Castle Gate Holding
Company in 1998.

The Reclamation historv of the various areas within the Castle Gate Mine Permit is as
follows:

Hardscrabble Canvon
Hardscrabble reclamation began in 1984 with reclamation of the Goose Island refuse pile
followed by reclamation of the No.3 and 4 Mine areas during the years of 1993 through
1999 and 2002. The road through the disturbed area was altered but left in place for the
post mining land use. In 1997, AMAX Coal Company, Castle Gate Holding Company's
predecessor, received an Earth Day Award from the Board of Oil, Gas and Mining for
"outstanding final reclamation and site restoration". The company was commended for
enhancing the post mining land use by restoring the canyon to a more natural
configuration and paying particular attention to wildlife habitat while providing better
downstreanr water quality. Phase I bond release was approved on February 14,2001 for
37,1 acres. Phase II bond release of 37.1 acres was approved on June 5, 2003. Irl 2003,
the Hardscrabble Canyon site was nominated by the Division of Oil, Gas and Mining for
an "Excellence in Surface Coal Mining Reclamation Award" and was selected by the
Department of Interior's Office of Surface Mining as one of the "National Award"
winners and went on to win the "Best of the Best" award.

Reclamation work on 0.78 acres associated with the substation in Hardscrabble Canyon
was completed in the fall of 2002. In September 2004 a Phase I bond release application
was submitted for the substation area. On September 08, 2005 DOGM performed the
phased bond release site inspection of the substation area and on October 17,,2005 issued
a report stating that the site met the requirements for phase I bond release.



Sowbelly Gulch/Canvon
Sowbelly Gulch reclamation began in L992 with all but the substation area being
reclaimed by the end of 1995. Phase I bond release of 18.2 acres was approved on
January 31, 1997 (excluding the substation). Phase II bond release of the 18.2 acres was
approved on June 5, 2003. In 2004 year-9 vegetation monitoring was conducted and in
2005 year- 10 vegetation monitoring was conducted to demonstrate vegetation success
and sustainability in preparation for Phase III bond release of 18.2 acres in 2006.

Reclamation work on 1.84 acres associated with the substation in Sowbelly Canyon was
completed in the fall of 2002. In September of 2004 a Phase I bond release application
was submitted for the substation area. On September 08, 2005 DOGM performed the
phased bond release site inspection of the substation area and on Septemb er 27 , 2005
issued a report stating that the site met the requirements for phase I bond release.

Adit No. 1
Reclamation work on about 1.7 acres of disturbance at the Adit No. I was performed
during the fall of 2002. In2004 the Adit No.1 aerial survey was completed and in April
of 2005 a Phase I bond release application was submitted. On September 08, 2005
DOGM performed the phased bond release site inspection and on Septemb er 27 , 2005
issued a report stating that the site met the requirements for phase I bond release.




