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INTRODUCTION

The follo*ing document addresses the results of vegetation monitoring of seeded areas and

revegetation test plots results for 1999. The following is a list of areas monitored and reported

within this document.

Cottonwood Mine Area
OId Fan Road
Reference Area
4th East Road
Storage Yard Slope
Parking Lot Slope
Road/Si lo Pad Slope
Tipple Area Slopes
Sediment Pond Banks
Ninth East Road Breakout
T e s t  P l o t s  ' 8 8

Waste  Rock  (OId)  Ce l I  1
Waste Rock (Old) CeI l  2
Waste  Rock  (O ld)  CeI l  3
Waste Rock (OId) Cel l  4
Waste  Rock  (O ld)  Ce l I  5
W a s t e  R o c k  ( O f d )  C e I I  6 '
Waste  Rock  (Ofd)  Ce lL  7
Waste Rock (OId) Berm L
l i laste Rock (Old) Berm 2
Waste Rock (Old) Berm 3
Waste Rock (Old) Berm 4
CTW Reference Area
C T W  S o i l  P i l e s  ( A ,  C )  ' 9 4

Waste Rock (New) Road Slopes
Waste Rock (New) Topsoi l  Stockpi les
Waste Rock (New) SubsoiL stockpi les
Waste Rock (New) Sediment Pond Banks
R e f u s e  B e r m  1 9 9 1  ( F i n a l )
Refuse Berm L994 (F ina1)
R e f u s e  B e r m  1 9 9 6  ( F i n a 1 )

Des-Bee-Dove Area
Beehj-ve Yard Slope
Beehive Road Berm
Deseret Road Berm
Portal Road Berm
Bathhouse Road Berm
Tipple Slope
Sediment Storage Slope
Sediment Pond Banks
Beehive Substat ion Slope
Sediment Pond Area
Bathhouse Slope
Mater ia l  Yard Slope
T e s t  P l o t s  ' 8 9

Beehive Slope
Subso i l  P i le

Deer Creek
Ripar ian Reference Area
Mixed Conifer Reference Area
PJ Reference Area
C 2  C o n v e y o r  ( f U  L 3 2 - 1 9 0 ) ' 9 3
Ripar ian Areas
Sediment Pond Dam
Temp. Sediment Basin
Roadside Areas
Gate Areas Slope
Fan Road Slopes
Refuse Pi le and Berm
Rock Sl ide and Berm
Water Plant Slope
Pipel ine
Deer Canyon
Waste Rock Access Road Slopes
Phase I  Berm
Dra in  F ie ld  '97

Phase I  Diversion

Trail Mountain Mine
Reference Area
Sediment Pond Outslope '93

P a r k i n g  L o t  E x t . ' 9 6

Cottonwood Canyon
Fan Portal  Reclaimed Slope
Soi l  P i les
Reference Area
Tube Conveyor Slope
Bel- t  Portal
P o r t a l  ( D i e s e l )
Rec la imed S lope (F ina l )  '98

Rilda Facilities Area
Pad Area S lopes  '96

Roadway Slopes
T o p s o i l  P i l - e  ' 9 5



METHODS

Vegetation monitoring was conducted on revegetated sites and test plots for PACIFICORP

(ENERGY WEST) in the growing season of 1999. Quantitative and/or qualitative data were

taken on each site, depending on the monitoring schedule. In other words, quantitative data

sampling was not scheduled this year on some sites. Each data sheet will briefly describe the

sample parameters specific to that site.

QUALITATI\IE DATA

Quditative data were recorded on all sites. A qualitative data sheet for each site is included in

this report and provides the following information: site name, general area, sample date,

observers, slope, exposure, acreage, animal disturbance, erosion damage, cover, dominant plant

species observed, ffid other pertinent notes.

When quantitative data were recorded, results are shown on these data sheets or reference to

where the data is located.

Site Name

The site name that is given correlates with PACIFICORP'S (ENERGY WEST'S) maps of the area

and can be used for future reference and sampling.o



Area

The "Area" on the data sheets is a reference to the general mine or property areas for quick

reference and general use.

Date

Sample dates are also provided. Atl sample dates are within the 1999 growing season.

Workers

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

Exposure

Exposure was recorded on each site. Often the site had several exposures differences. In those

cases, "variable" was written for the exposure on the data sheet.

fuiimal Disturbance

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

explanation are given below.



None - no animal use was observed.

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

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

Severe - animal use had taken nearly all of the available current year's
production.

Erosion

Erosion of the area was also assessed by qualitative methods. Actual measurements, descriptive

notes or values described below were given to each site.

None - (or neghgible) no erosion was observed.

Slight - small erosion rills beginning, usually less than 2:l (2 inches
wide by I inches deep).

Moderate - erosional rills and gullies from 2:l to 4:2.

Severe - erosional rills and gullies over to 4:2 were observed.

Cover

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



Dominant Plant Species Observed

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

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

encountered in the quadrats. Therefore, for a list of all species on a given site, one should refer to

both quantitative and qualitative data sheets.

Notes

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

considerations, areas of differential growth patterns, etc. Notes on specific methodologies on

each site were also described here.

Photoeraphs-

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

QUA}.ITITATI\IE DATA

Cover and Composition

o
Cover estimates were made using ocular methods with randomly or regularly placed meter square



quadrats. Total living cover, litter, rock and bareground were recorded. Cover by species was

also recorded. Raw data summations were included in this report. They provide all means and

standard deviations. Species composition was also assessed from the quadrats. Sample sizes

were often kept consistent each year. Because these data are presented to observe only trends for

revegetation success and soil stabilizatiorq no attempt was made to achieve sample adequacy for

each individual site.

Woody Species Density

In some areas woody plant densities estimates were needed. Densities were recorded using the

point-quarter distance method (Cottoni and Curtis 1956), belt transects, or in some cases,

counting the entire population of a given area. In the point-quarter method, random points were

placed on the sample sites and measured into four quarters. The distances to the nearest woody

plant species were then recorded in each quarter. The average point-to-individual distance was

equal to the square root of the mean area per individual.

In the belt transect method, sizes of transects varied with individual sites. In this method total

counts of the woody species were conducted in each transect. They were then summed and

averaged to calculate the number of individuals per acre.

6



Productivitv-

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

When there was enough space within the sample area, "double sampling" or relative ocular

estimates were also made placing four quadrats near the "clipped" quadrat to increase accuracy of

the productivity estimates. In other words, one quadrat was placed. From this sample, four more

quadrat estimates were made relative to the first quadrat. Biomass from the first quadrat was

clipped and weighed.

RESULTS

To be consistent with previous years, data sheets for qualitative and quantitative (including raw

data) sampling are included in this report. This gives the reviewer an overall view of the

revegetation success of each area. For results ofthe above parameters, refer to the site-specific

data sheets.
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ENERGY \TEST MINING COMPANY
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATTVFJ QUALITATTVE N OTE S
L999

SITE NAl,tE: Old Fan Road

AREA: Cottonwood Mine (1984)

DATE: September L3-L7, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE:  13-15 deg.

EXPOSURE: Variable

AREA: .8 acres

AI.IIMAL USE/DISTIJRBANCE: Heavy deer sign.

ERoSIoN: Negligible

COVER: Not sampled this year

DOIIIINAT{T PLANT SPECIES OBSERVED :
Artemisia tridentata
Atriplex canescens
Atriplex confertitolia
Cercocarpus montanus
Chry s othamnus nauseosus
Eriogonum corymbosum
Gutierrezia sarothtae
Populus angustifolia
Salix exigua
Sannbucus caerulea

Aster chiTensis
Astragalus cicer
Cirsium sp.
Linum Tewisii
Tragopogon dubius

Agropyron cristatum
Elymus cjnereus
Elymus elymoides
Elymus spicatus
Elymus junceus
Elymus lanceolatus
Stipa hymenojdes

We sampled only qualitative data in
Revegetation site looked excellent.

1 )
2')

NOTES: L 9 9 8 - 9 9 .



ENERGY VEST MINING COMPANY
QUALITATWE SAMPLING DATA SHEET AND

QUANTITATIVHQUALITATTVE N OTE S
1999

SITE NAIIIE: Ref erence Area

ARE,A: Cottonwood Mine Site

DATE: September L3-L7, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: 36  deg .

EXPOSIJRE: NE

AIIIMAL USE/DISTURBANCE: Minimal

ERoSION: Negligible

COVER: (See quantitative data)

DOMINANT PI,AI{T SPECIES OBSERVED:

Abies concoTor
Analanchier utahensis
Artemisia tridentata
Chry sothatwrus depressus
Chry s othanwru s nauseosus
Ephedra viridis
Eriogonum corymbosum
Gutiercezia sarothrae
Juniperus osteosperma
Pinus edulis
Pseudotsuga menziesii
Rosa woodsii
Symphor icarpos oreophi Lus

Hedysarum occidentale var. canone
Galium boreale
Leptodacty 7on watsoni i

Elymus saljnus
Stipa hymenoides

NOTES: 1) Sanpled for qualitative and quantitative data in
1999 .

2l n=20 for cover and frequency.
3) The sensit ive species, Hedysarum occidentale var.

canone continues to be present and looks good.
4) No major disturbance has disrupted this site.



ENERGY WEST-COTTONWOOD MI N E
Reference Area PJ
Acreage:
Slope 36 deg
Exposure: NE
Sample Date: 1$17 Sept 99 1.00 2.00 3.00 4.00 5.00 6.00

OVERSTORY
Amalanchier utahensis

UNDERSTORY
SHRUBS
Amalanchier utahensis
Artemisia tidentata
Atiplex confetrfdla
C h rysoth amnus nausgosus
Eiogonum corymbosum
Gutienczia sarothrae
Juniprus osfeosperma
Pinus edufis

FORBS
H edy sa ru m occide ntale ce n on e

GRASSES
Elymus salinus
Stipa hyrnenodes

0.00

5.00

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
5.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

20.00

0.00
0.00
0.00
5.m
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.00

10.00
10.00

0.00

25.00
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

25.00
0.00

0.00

10.00
10.00

0.00

25.00
0.00

COVER
Overstory
Understory
Litter
Bareground
Rock

0.00
25.00
10.00
5.00

60.00

0.00
30.00
10.00
5.00

55.00

0.00
40.00
10.00
5.00

45.00

0.00
30.00
5.00

10.00
55.00

0.00
25.00
15.00
5.00

55.00

0.00
35.00
5.00
5.00

55.00

% coMPostTtoN
Shrubs
Forbs
Grasses

40.00
20.00
40.00

16.67
0.00

83.33

50.00
0.00

s).00

16.67
0.00

83.33

0.00
20.00
80.00

71.43
0.00

28.57

11



7.m 8.00 9.00 10.00 11.00 12.W 13.00 14.00 15.00

15.00

5.00
0.m
0.m
0.00
0.m
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

15.00
0.m

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

25.00
0.00

0.00
0.00
0.00
0.00
0.00
5.00
0.m
0.00

0.00

30.00
0.00

0.00
0.00
0.m
0.00
0.00
0.00

25.00
0.00

0.00

10.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

20.00

0.00

0.00
0.00

10.00
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

25.00
5.00

0.00
20.00
0.00
0.00
0.00
s.00
0.00
0.m

0.00 0.00 0.00 0.00 0.00

10.00 15.00 0.00

20.00
0.00

0.00 0.00 0.00

15.00
0.00

15.00
25.00
15.00
5.00

55.00

0.00
30.00
10.00
5.00

55.m

0.00
25.00
5.00
5.00

65.00

0.00
35.00
5.00

10.00
s0.00

0.00
35.00
25.00
5.00

35.00

0.00
40.00
20.00
5.00

35.00

0.00
30.00
5.00
5.00

60.00

0.00
30.00
30.00
5.00

35.00

0.00
40.00
10.00
5.00

45.00

20.00
40.00
40.00

0.00
50.00
50.00

0.00
0.00

100.00

M.n
0.00

85.71

71.43
0.00

28.57

50.00
0.00

50.00

33.33
0.00

66.67

0.00
0.00

100.00

62.50
0.00

37.50

T2



Mean SDev Freq

UP&L.COTTONWOOD MINE

Reference Area PJ

Acreage:

Slope 36 deg

Exposure: NE

Sample Date: 1&17 Sept 99'

1.m 3.74

4.42 26.67

Amalanchier utahensis

SHRUBS
Amalanchier utahensis
Aftemisia tidentata
Atnpbx confeftTolia
Ch ry soth a mnus neuseosus
Eiogonum corymbosum
Gutienezia sarothrae
Juniperus osteospetma
Pinus edulis

FORBS
H edysa ru m occide ntale ca n on e

GRASSES
Elymus sa/rnus
Stipa hymenoides

6.67

2.00
1.Sr
0.67
1.00
0.33
0.67
1.67
2.67

6.27
4.99
2.&
2.71
1.25
'4.70

6.24
6.80

13.33
6.67
6.67

13.33
6.67

13.33
6.67

13.tr!

2.33

17.33
1.67

7.U
3.50

100.m
20.00

1.00
31.67
1zm
5.67

50.67

3.74
5.37
7.8
1.70
9.29

COVER
Overstory
Understory
Litter
Bareground
Rock

m.75
8.67

61.58

25.43
15.86
24.41

% COMPOSITION
Shrubs
Forbs
Grasses

13



ENERGY VEST MINING COMPANY
QUALTTATME SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATIVE N OTE S
1999

SITE NAI'IE: 4th East Road

AREA: Cottonwood Mine (1986)

DATE: September 13-17 , L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: 3 5 degrees

EXPOST]RE: N

AREA: .1 acre

Ar{IMAL USE/DISTI RBAtitCE :

EROSIoN: Negligible

COVER: (see quantitative data) .

DOMINANT PI,ANT SPECIES OBSERVED:

Aster chiTensis
Descurainia pinnata
ttledicago sativa

Elymus Tanceolatus

WOODY SPECIES DENSITY:

199s

Chty sothanrtu s rzauseosus
Eriogonum eotymbosum
Gutiertezia sarothrae
Pinus eduJ,is
Symphoricarpos oreophiTus

TOTAL

4 3 . 5 6

1 9 9 6

2 L . 7 8
2 L . 7 8

2 t . 7 8

6 5  . 3 4

no.  /Ac

L997

4 3 . 5 6

4 3 . 5 6
4 3 .  5 5

1 3 0 .  6 8

1 9 9 8

4 3  . 5 6

8 7 . L 2

4 3 .  5 6

t 7  4  . 2 44 3 .  5 6

L4



Page 2
4th East Road

ANNUAL PRODUCTIVITY:

Herbaceous
Woody

TotaI

NOTESS 1)

( L997 |

7 8 2 . 7 5
0 . 0 0

7 8 2 . 7 5

LBS/Ac
(  1ee8  )

9 7 0 . 5 5
0.  o0

8 7 0 . 5 6

2 '

3 )

4 )

We sampled at regular at z}t intervals up entire
road using a 2OOr tape.

Sampled cover (n=10) and freguency (n:10) by
ocular methods.

We did not sample for density and production in
1999, but previous data has been retained for
observat ion (see above) . .

Cover was good, but species diversity htas low.

15



ENERGY WEST-COTTONWOOD MI N E

4th East Road (1986)

Acreage: .1

Slope: $5 deg

ExFure: N

Sample Date: 1$'17 Sept 99 1.00 2.00 3.00 4.00 5.00 6.00

SHRUBS

FORBS
Asferciflensrs
Medicago safiya

GRASSES
Elymus cinereus
Elymus lanceolafus
Elymussnrthii

0.00
15.00

0.m
55.00
0.00

0.m
5.00

0.00
75.00
0.00

0.00
15.00

0.00
60.00
0.00

0.00
5.00

5.00
55.00
0.00

0.00
25.00

10.00
40.00
0.00

0.00
30.00

0.00
40.00
0.00

COVER
Total Living Cover
Litter
Bareground
Rock

70.00
10.00
5.00

15.00

80.00
10.00
5.00
5.00

75.00
10.00
5.00

r0.00

65.00
20.00
5.00

10.00

75.00
5.00
5.00

15.00

70.00
20.00
5.00
5.00

% COMPOSITION
Shrubs
Forbs
Grasses

0.00
21.43
78.57

0.00
6.25

93.75

0.00
20.00
80.00

0.00
7.69

92.31

0.00
33.33
66.67

0.00
42.ffi
57.14

16



7.m 8.00 9.00 10.00 Mean SDev Freq

ENERGY W

4th East Roa

Acreage: .1

Slope: 3-5 de

Exposure: N

Sample Date

0.00
35.00

0.00
30.00
0.00

0.m
15.00

0.00
40.00
0.00

0.00
20.00

0.00
35.00
5.m

10.00
25.00

0.00
30.00
0.00

1.00
19.00

1.50
46.00
0.50

3.00
9.43

3.20
13.93
1.50

10.00
100.00

20.00
100.00
10.00

SHRUBS

FORBS
Aster chilens
Medicago sa

GRASSES
Hymus ciner
Hymus lanc
Hymus smit

65.00
10.m
20.00
5.00

55.00
35.00
5.m
5.00

60.00
30.00
5.00
5.00

65.00
20.00
10.00
5.00

68.00
17.m
7.00
8.00

7.14
9.27
4.58
4.00

COVER

Total LMng

Lifter

Bareground

Rock

0.00
53.E5
46.15

0.00
27.27
72.73

0.00
33.33
66.67

0.00
53.85
45.15

0.00
29.9s
70.01

0.00
16.02
16.02

% COMPOS

Shrubs

Forbs

Grasses

L7



ENERGY \TEST MINING COMPANY
QUALITATME SAMPLING DATA SHEET AND

QUANTITATME/QUALITATME N OTE S
L999

SITE NAI,TE: Storage Yard Slope

AREA: Cottonwood Mine (1988 Reveg. Area)

DATE: September L3-L7, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE:  30 40 deg.

EXPOST]RE: S & E

AREA: 1. 3 acres

AlrrMAL USE/DISTURBANCE :

EROSION: Most1y moderate.

COVER: (see guantitative data).

DOMINAI{T PLANT SPECfES OBSERVED: (see quantitative data)

Chry s othanwrus nauseosus

Aster chiTensis
Kochia scoparia
Penstemon palmeri

Agropyron cristatum
Bromus teetorum
Elymus einereus
Elymus spicatus
Elymus Tanceolatus
Stipa hymenoides

18



Page 2
Storage Yard Slope

WOODY SPECIES DENSITY:

Artemisia tridentata
Atriplex confertitolia
Chry s othatwn s nauseosus
Eriogonum corynrbosum

TotaI

PRODUCTION:

Herbaceous
Woody

Total

NOTESS 1)

L997 l-9 9 8
( n o .  / a c )

39 .89
1396 .L4

159  .  55
1595 .59

424 .29
46L .7  6
885 .  05

3 8 . 4 6

1 5 0 0 . 0 8

1538 .54

( lbs/  ac )
57  5 .  55
4L3  . 22
989  . 7  8

2',)

Sampled regularly around area half the locations
were on the SE and half on the E exposures.

Some sections on the E exposure a had little or no
cover and supported mostly weedy species, whereas,
the south face has a fair representation of native
species.

Sampled cover (n:10) and freguency (n:1-0) by
ocular methods.

We did not sample for density and production in
L999 | but previous data has been retaj,ned for
observation (see above) .

3 )

4 l



ENERGY WEST.COTTONWOOD MINE
Storage Yard Slope
1988 Reveg. Interim
Acreage: 1.3
Sbpe: S & E
Exposure:30 - 4O deg
Sample Date:l$17 Sept 99 1.00 2.n 3.00 4.00 5.00 6.00

SHRUBS
C h ry soth a mmrs nauseosus

FORBS
Asferchitensrs
Kochia scopaia
Penstemon palrnei

GRASSES
Agropyron cistatum
Bromustectorum
Elymus cinereus
Elymus elymoides
Elymus lanceolatus
Eiymus smithfr
Stipa hymenaides

0.00

0.00
0.00
0.00

25.00
0.00
5.00
0.00

15.00
0.00
0.00

0.00

10.m
0.00
0.00

0.m
0.00

10.00
0.m

35.00
10.00
0.00

0.00
45.00
0.00

0.00
0.00
0.00
5.00
0.00
0.00
0.00

5.00
10.00
0.00

0.00
0.00
0.00
5.00
0.00

25.00
0.00

0.00
10.00
0.00
0.00
5.00
0.00

25.m

0.00
0.00
0.00
0.00
0.00
0.00

10.00

0.00 10.00 0.00 30.00

0.00
5.00
0.00

0.00
0.00

10.00

COVER
Total LMng Cover
Litter
Bareground
Rock

45.00
25.00
5.00

25.00

65.00
20.00
5.00

10.00

50.00
5.00

20.00
25.00

55.00
10.00
10.00
25.00

45.00
10.00
10.00
35.00

50.00
5.00
5.00

40.00

% COMPOSITION
Shrubs
Forbs
Grasses

0.00
0.00

100.00

0.00
15.38
u.62

0.00
90.00
10.00

18 .18

27.n
54.55

0.00
1 1 . 1 1
88.89

60.00
20.00
20.00

I
20



7.00 8.00 9.00 10.m Mean SDev Freq

ENERGY W
Storage Yard
1988 Reveg.
Acreage: 1.
Slope: S & E
Exposure:30
Sample Date

35.00 10.00 20.00 10.00 11.50 12.% 60.00
SHRUBS
Chrysotham

FORBS
Aster chilens
Kochia scop
Penstemon

GRASSES
Agropyron er
Bromus tect
Hymus ciner
Hymuselym
Elymus lanc
Elymus xntt
Stipa hymen

0.00
0.00

t5.m

0.m
0.00
0.00
0.00
5.00
0.00
0.00

0.00
0.00

10.00

0.00
0.00
0.00
0.00

10.00
0.00

10.00

0.00
0.00

10.00

0.00
0.00
0.00
0.00
0.00
0.00

10.00

0.00
0.m
0.00

1.50
6.00
4.50

2.50
1.00
1.50
1.00
8.00
3.50
7.00

3.n
13.38
5.68

20.00
30.00
40.00

10.00
10.00
20.00
20.00
60.00
20.00
50.00

0.00
0.00
0.00
0.00

10.00
0.00

15.00

7.50
3.00
3.20
2.n

10.30
7.76
8.12

55.00
10.00
5.00

30.00

40.00
10.00
5.00

45.00

40.00
10.00
10.00
40.00

35.00
10.00
30.00
25.00

48.00
11.50
10.50
30.00

8.43

5.94

7.89

9.75

COVER
TotalLiving
Litter
Bareground
Rock

63.64
27.27
9.09

25.00
25.00
50.00

50.00
25.00
25.00

28.57
0.00

71.43

24.U
24.10
51.36

24.8
24.6
32.36

% COMPOS
Shrubs
Forbs
Grasses

I
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ENERCY \TEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATTVE N OTE S
L999

SITE NAI,TE: ParKinq Lot Slope

ARE,A: Cottonwood Mine

DATE: September L3-L7 | L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPEz 26 deg.

EXPOSURE: E

AI{IIITAL USE/ DI STTIRBANCE :

EROSION: Slight to moderate

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED:

f Chrysothamnus nauseosus-

Aster chiTensis
Kochia scoparia
Halogeton glomeratus
Grindelia sgluarrosa

Elymus elymoides
Elymus smithii
Stipa hymenoides

WOODY SPECIES DENSTTY:

Atriplex confertifolia
Chrysothamnus nauseosus
Eriogonum corymbosum

Total

L997

597  . 40
746 .75

L344 . 15

(no .  / ac )
1998

99  . 57
547 .  61

99  . 57
746 .74

22



Page 2
Parking Lot Slope

PRODUCTION:

Herbaceous
Woody

Total

NOTES:

L997

2 4 8  . 6 4
3 5 9  . 6 4
6 1 8  .  2 8

( l bs /ac )
1998

292 .51
37 .83

330 .34

1 )

2 )

Sarnpled cover (n:10) and freguency (n=J-O) by
ocular methods.

We did not sample for density and production in
L999, but previous data has been retained for
observation (see above) .

3 ) Mostly weedy species because eros j-on control
measures (L-inch-plus rock cover) disturbed
existing vegetation.
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ENERGY WEST-COTTONWOOD MINE
Parking Lot Slope
1988 Reveg Interim
Acreage:
Slope:26 deg
Exposure: E
Sample Date: 13..17 Sept 99 1.00 2.W 3.00 4.W 5.00 6.00

SHRUBS
Chrysothamnus n€useosus

FORBS
Asferchflensrs
Gindefia sgua/rosa
Kocila scopada

GRASSES
Elymus elymoides
Elymus slnThli
Stipa hynnnor?es

5.00

0.00
0.00
0.00

0.00
5.00
0.00

0.00
0.00
0.00

5.00
0.00
0.00

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
35.00
10.00

5.00
0.00
0.00

0.00

0.00
0.00

35.00

0.00
0.00
0.00

0.00 0.00 0.00

COVER
TotalLiving Cover
Litter
Bareground
Rock

10.00
5.00
5.00

80.00

5.00
5.00
5.m

85.00

50.m
10.00
5.00

35.00

15.00
5.00

10.00
70.00

50.00
10.00
15.00
25.00

35.00
5.00
5.00

55.00

% coMPostTtoN
Shrubs
Forbs
Grasse

50.00
0.00

50.00

0.00
0.00

f 00.00

0.00
100.00

0.00

0.00
100.00

0.00

0.00 0.00
90.00 100.00
10.00 0.00
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7.00 8.00 9.00 10.00 Mean SDev Freq

ENERGY W

Parking Lot

1988 Reveg I

Acreage:

Slope: 26 de

Exposure: E

Sample Date

0.00 0.00

0.m
0.m

25.00

0.00
0.00
0.00

25.00
10.m
0.m

0.00
0.00
0.00

0.00

25.00
0.00
0.m

0.00
0.00
0.00

5.00

5.00
0.m
0.00

0.00
0.00

35.00

1.00

10.50
4.50
8.50

1.00
0.50
3.50

16.35
10.59
r2.05

2.W
1.50

10.50

40.00
20.00
40.00

20.00
10.00
10.00

2.00 20.00
SHRUBS

Chrysotham

FORBS

Aster chilens

Gindelia squ

Kochia scop

GRASSES
Elymus elym
Elymus smit
Stipa hymen

25.00
20.m
5.00

50.00

35.00
10.00
5.00

50.m

25.00
5.00
5.00

65.00

45.00
5.00

25.00
25.m

29.50
8.00
8.50

54.00

15.40

4.58

6.34

n.2,

COVER
TotalLiving
Litter
Bareground
Rock

0.00
100.00

0.00

0.00
100.00

0.00

0.00
100.00

0.00

1 1 . 1 1
1 1 . 1 1
Tt.78

6.11
70.'11
n.78

15.00
43.67
36.05

% COMPOS

Shrubs

Forbs

Grasses
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ENERGY ITEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTTTATTVE/QUALITATWE N OTE S
r999

SITE NAl,lE: Road/ Silo Pad Slope

AREA: Cottonwood Mine (1988 Reveg. Area)

DATE: September L3-L7, L999

WORKERS: P. Col l ins,  D. CoII ins

SLOPE: 35 deg.

EXPOSTTRE: SE

ACREAGE: L.4 acre

AI{IMAL USE/DISTURBAI.ICE : Negligible

EROSION: Moderate (see notes)

COVER: (see guantitative data) .

DOMINAI{T PIJ\NT SPECIES OBSERVED:

Atriplex confertifolia
Chry s othanrnu s nauseosus
Eriogonum corynbosum

Aster chiTensis
Gr indel ia grindel ioides
Penstemon palmeri
Halogeton glomeratus
Kochia scoparia
tlelilotus of f icinalis

Elymus cinereus
Elymus hispidus
Elymus lanceolatus
ELymus saJ,inus
Elymus spicatus

WOODY SPECIES DENSITY:

Atriplex confertitolia
Chry s ot hamnus nauseosus
Eriogonum corymhosum

TotaI

L997

359 .06
L997  .2L
L33L .47
3328 .  58

(no .  / ac )
1 9 9 8

3 5 9 . 0 5
L 7 9 5 . 2 9

2 3 9  . 3 7
2 3 9 3  . 7  2
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Page 2
Site:  Road/Si lo Pad Slope

PRODUCTTON:

Herbaceous
Woody

Total

NOTES3 1 )

L997
'  (  Ibs /ac)

472 .04
392  . 63
864  . 67

1 9 9 8

5 5 7  . 8 7
2 2 6  . 3 0
8 0 4  .  L 7

2 )

3 )

We took five samples below the test plot by
conventional methods and 5 on the steep slope by
LDS (long distance scan) rnethods (cover n=lo) .

We did not sample for density and production in
L999, but previous data has been retained for
observation (see above) .

Area $tas active with mine activity and constantly
under change. The plant growth is unstable.
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ENERGY WEST-COTTONWOOD MINE
RoadSilo Pad Slope
1988 Reveg Interim
Acreage: 1.4
Slope: 35 deg
Elposure: SE
Sample Date: 13,17 Sept 99 1.00 2.W 3.00 4.00 5.00 6.00

SHRUBS
Ahiflex confeftifolia
C h rysoth a mnus nauseosus
Eiogonum corymbosum

FORBS
Asfercldansrs
Gdndelia sgua/rosa
Kochia scopana
Meffiotus officinalis
Penstemon palnen

GRASSES
fumus safnus
Elymus spcaftrs

0.00
0.00
0.00

40.00
0.00
0.00
0.00
5.00

0.00
0.00

0.00
5.00
0.00

55.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

50.00
5.00
0.00
0.00
0.00

0.00
0.00

0.00
10.00
0.00

30.00
0.00
0.00
5.00
0.00

10.00
0.00

0.00
10.00
10.00

35.00
0.00
0.00
0.00
0.00

0.00
10.00

0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
0.00

COVER
Total Living Cover
Litter
Bareground
Rock

45.00
5.00

10.00
40.00

60.m
5.00
5.00

30.00

55.00
5.00
5.00

35.00

55.00
5.00

10.00
30.00

65.00
10.00
5.00

20.00

10.00
5.00
5.00

80.00

% COMPOSITION
Shrubs
Forbs
Grasses

0.00
100.00

0.00

8.33
91.67
0.00

0.00
100.00

0.00

1 8 . 1 8
63.al
18 .18

fi.77 0.00
53.85 100.00
15.38 0.00
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7.00 8.00 9.00 10.00 Mean SDev Freq

ENERGY W

Road/Silo Pa

1988 Reveg I

Acreage: 1.

Slope: 35 de

Exposure: S

Sample Date

20.00
0.00
0.00

0.00
0.00
0.00
o.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
0.00
0.00

0.00
0.00
5.00
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

2.00
5.50
1.m

n.w
0.50
0.50
0.50
0.50

1.00
1.00

6.00
6.10
3.00

21.24
1.50
1.50
1.50
1.50

3.00
3.00

10.00
50.00
10.00

60.00
10.00
10.00
10.00
10.00

10.00
10.00

SHRUBS
Atfiplex conf
Chrysotham
Eiogonum c

FORBS

Aster chilens

Gindelia squ

Kochia scop

Melilotus offr

Penstemon

GRASSES
Elymus salin
Hymus syic

20.00
10.00
5.00

65.00

15.00
5.00
5.m

75.00

5.m
5.00

20.00
70.00

15.00
s.00
5.00

75.m

34.50
6.00
7.50

52.00

2'7
2.W
4.61

21.82

COVER
Total Living
Litter
Bareground
Rock

100.00
0.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

100.m
0.00
0.00

35.73
60.91
3.36

43.11
42.71
6.74

% COMPOS

Shrubs

Forbs

Grasses
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ENERGY ITEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATWE N OTE S
1999

SITE NAITIE: Tinple Area Slope

AREA: Cottonwood Mine (1988 Reveg. Area)

DATE: September L3-L7, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: 35 deg.

EXPOSURE: Variable

AREA: .1 acre

ANfIIAL USE/Df STURBANCE: none

EROSION: Some moderate erosion on north side of the road.

COVER: (see quantitative data).

DOMINANT PI,ANT SPECIES OBSERVED:

Atriplex eonfertitolia
Eriogonum eorymbosum
Chrysothamnus nauseosus

Ister chiTensis
Kochia scoparia
SaIsoIa pestifer

Elymus Tanceolatus
Stipa hymenojdes

WOODY SPECTES DENSTTY:

Atriplex confertifolia
Chry s othamnus nauseosus
Eriogonum corymbosum

TotaI

L997

5 3 5  . 9 2
L 2 2 4 . 9 5
1 3 0 7 . 5 3
3 0 6 2  . 4 L

( no .  / ac )
1 9 9 8

2L9 . L3
9 1 3 .  O 5
3 5 8 . 7 0

L460  .  88



Page 2
Tipple Area Slope

PRODUCTTON:

Herbaceous
Woody

Total

NOTES:
1 )

L997

113  .  50
280 .  L2
393 .53

1 9 9 8
(  l b s / a c ,  

, 9 9 .  0 5
4 3 7  . 3 5
9 3 6 . 4 A

2 )

3 )

Sanpled cover [n:10 (6 on N side of road and 4 on
S side) I and freguency (n=10) by ocular method.s.

We did not sample for density and production in
L999, but previous data has been retained for
observat ion (see above) . .

Area hras stitl active constantly changing and
active and therefore, unstable for plant growth.
I t rs a di f f icul t  p lace for desirabte spp. to
become established.
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ENERGY WEST.COTTONWOOD MINE
Tipple Area Slope
1988 Reveg Interim
Acreage: .1
Slope:35 deg
Exposure: variable
Sample Date: 1$17 Sept 99 1.00 2.W 3.00 4.00 5.00 6.00

SHRUBS
Atiplex confeftTolta
Chrysothamnus nausoosus
Ertogonum corymbosum

FORBS
Asferciltensys
Halogeton glomeratus
Salsola pestifer

GRASSES
Elymus junceus

Eiymus safrnus
Elymus snfithfr
Stipa hymenoides

0.00
0.00
0.00

25.00
0.00
0.00

0.m
0.00

15.00
5.00

35.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

10.00

20.00
0.00
0.00

0.00
0.00
0.00

0.00
10.00
0.00

10.00

5.00
0.00

10.00

0.00
0.00
0.00

10.00
0.m
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00

20.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
5.00

20.00

COVER
TotalLiving Cover
Litter
Bareground
Rock

45.00
10.00
5.00

40.00

45.00
10.00
25.00
20.00

40.00
10.00
25.00
25.00

25.00
5.00

10.00
60.00

25.00
5.00
5.m

65.00

20.00
5.00
5.00

70.00

% coMPostTtoN
Shrubs
Forlcs
Grasses

0.00
55.56
M.4

77.78
0.00

2.2,

50.00
0.00

50.00

60.00
0.00

40.00

100.00 0.00
0.00 100.00
0.00 0.00
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7.00 8.00 9.00 10.00 Mean SDev Freq

ENERGY W

Tipple Area

1988 Reveg I

Acreage: .1

Slope:35 de

Exposure: va

Sample Date

0.m
10.00
0.00

0.00
20.00
0.00

0.m
0.00
0.00
0.m

0.00
0.00
0.00

0.00
20.00
0.00

0.00
0.00
0.00
0.m

0.00
0.00
0.00

10.00
5.00
0.00

0.00
0.00
0.00

25.00

0.00
0.00
0.00

5.00
0.00

10.00

0.00
0.00
0.00
0.00

6.00
1.50
3.00

6.00
4.50
1.00

1.00
1.00
1.50
5.00

11.36
3.20
6.40

8.89
7.89
3.00

30.00
20.00
20.00

40.00
30.00
10.00

10.00
10.00
10.00
40.00

3.00
3.00
4.50
7.75

SHRUBS
Atiflex conf
Chrysotham
Eiogonum c

FORBS
Aster chilens
Halogeton gl

Salso/a pesf

GRASSES

Elymusiunc
Hymus salin
Hymus vnit

' Sfpa hymen

30.00
5.00
5.00

60.00

20.00
5.00
5.00

70.00

40.00
5.00
5.00

50.00

15.00
10.00
5.00

70.m

30.50
7.00
9.50

53.00

10.59
2.45
7.89

17.78

COVER
TotalLiving
Litter
Bareground
Rock

3tit.3:l
66.67
0.00

0.00
100.m

0.00

0.00
37.50
62.50

0.00
1m.00

0.00

32.11
45.97
21.92

35.99
42.19
23.82

% coMPos
Shrubs
Forbs
Grasses
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SITE NAI.{E: Sediment Pond Banks

AREA: Cottonwood Mine (1988 Reveg. Area)

DATE: September 13-17 | L999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: 35 deg.

EXPOSTIRE: Variable

AREA z .9 acre

ANII,IAL USE/ DISTTTRBANCE :

EROSION: Slight

COVER: (see guantitative data)

DOMINANT PI,ANT SPECIES OBSERVED:

Atriplex eanescens
Chry s othamnu s nauseosus
Eriogonum corymbosum

Aster chilensis
Convolvulus arvensis
Grindelia sguarrosa
HaTogeton glomeratus
Ilelianthus annuus
Kochia scoparia
I{alcomia africana
tttel ilotus of t icinal is
SaIsoIa pest i fer

Agropyron eristatum
Bromus inermis
Elymus cinereus
Elymus elymoides
Elymus Tanceolatus
Elymus smithii
Elymus spi catus
Stipa hymenoides

ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATTVE N OTE S
L999

(see also guantitative data)

I
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Page 2
Sediment Pond Banks

WOODY SPECIES DENSTTY:

Chry s othamnus nauseosus
Etiogo4um corymbosum

TotaI

PRODUCTION:

Herbaceous
Woody

Total

NOTES: 1)

L997

4 8 7  . 8 7
9 2  . 9 3

5 8 0 . 8 0

L997

4 4 2  . 3 9
2 9 . 8 0

4 7 2 . L 9

( l bs /ac )

3 4 8 . 4 8

1 9 9 8

7 9 L . 6 5
7 7 . L 9

8 6 8 . 8 5

some
is due to

Ievels in

1 9 9 8
( n o .  / a c )

3 4 8  . 4 8

2 )

3 )

We sampled on lower pond (n=8) and upper pond
(n=7) where we tried to place the random numbers
on both bare and vegetated areas. We sampled the
top, middle and lower slope areas mostly on the
north face. The other slopes had 10OA rock cover
for erosiori control.

Sanpled cover (n=15) and frequency (n:15) by
ocular methods.

We did not sample for density and production in
L999, but previous data has been retained for
observation (see above),

4) Patchy vegetation growth patterns with
desirable and some weedy species. This
erosion control and fluctuating water
pond.

5 )

5 )

Regular maintenance of pond disturbs vegetation.

There was lots of material added around banks that
disturbed the vegetation.

7) The cover looked good on ponds that had not been
disturbed.
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ENERGY WEST-COTTONWOOD MINE
Sediment Pond Banks
1988 Reveg Interim
Acreage: .9
Slope: 35 deg
Eleosure: variable
Sample Date: 1$17 Sept 99 1.00 2.ff i 3.00 4.00 5.00 6.00

SHRUBS
C h rysoth amnus neuseosus
Eiogonum corymbosum

FORBS
Asfercfflensts
Convolvulus arveasls
Grindefra sguarrosa
Halogeton glomentus
Hefianthus annuus
Malconia afticana
Salso/a pestifer

GRASSES
Agropyron cfistatum
Elymus cinereus
Hymus elyrrcides
Elymuslancedafus
EJymus smithli
Hymusspicalus
Stipa hymenoides

0.00
0.00
0.00

30.00
25.00
0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

20.00
0.00

20.00
0.00
0.00

0.00
0.00
0.00

r0.00
0.00
0.00
0.00

0.00
0.00

10.00
0.00
0.00
0.00

10.00
25.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

35.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00
0.00

10.00
0.00
0.00

30.00
10.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

25.00
0.m

0.00
0.00

0.00
0.00
5.00
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

45.00
0.00
0.00

COVER
TotalLiving Cover
Litter
Bareground
Rock

55.00
5.00

10.00
30.00

50.00
5.00
5.00

40.00

45.00
5.00
5.m

45.00

70.00
5.00
5.00

20.00

65.00
5.00
5.00

25.00

50.00
20.00
5.00

25.00

% coMPostTtoN
Shrubs
Forbs
Grasses

0.00
100.00

0.00

0.00
0.00
0.00

0.00
100.00

0.00

0.00
50.00
50.00

61.54
0.00

38.46

0.00
10.00
90.00
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7.00 8.00 9.00 10.00 11.00 12.W 13.00 15.00

15.00
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

10.00

20.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00

30.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

50.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

40.00
0.m
0.00

10.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

30.00
0.00
0.m
0.00
0.00
0.00
0.00

0.00
10.00
0.m
0.00

10.m
25.00
0.00

0.00
20.00

10.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00
0.00

0.00
. 0.00

0.00
25.00
0.00
0.00
5.00

0.00
20.00

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

20.00

10.00
20.00

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

30.00

0.00
0.00
0.00

25.00
0.00
0.00

10.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

50.00
20.00
10.00
20.00

70.00
s.00
5.00

20.00

50.00
5.00
5.00

40.00

65.00
10.00
5.00

20.00

75.00
10.00
10.00
5.00

55.00
5.00

10.00
30.00

50.00
10.00
10.00
30.00

40.00
10.00
10.00
40.00

60.00
10.00
10.00
20.00

30.00
0.00

70.00

28.57
0.00

71.43

0.00
100.00

0.00

0.00
76.92
23.08

0.00
40.00
60.00

36.36
63.64
0.00

20.00
20.00
60.00

50.00
0.00

50.00

50.00
0.00

50.00
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Mean SDev Freq

EN ERGY WEST-COTTONWOOD MINE
Sediment Pond Banks
1988 Reveg Interim
Acreage: .9
Slope: 35 deg
Exposure: variable
Sample Date: 13-17 Sept 99

5.67
4.67

7.67
0.67
1.67
7.67
3.67
1.67
0.67

2.8
2.3:l
1.67
2.33
6.33
3.33
4.33

9.10
8.06

14.01
2.49
5.06

14.70
7.85
6.24
2.49

6.02
6.55
6.24
6.55

12.97
E.50
8.73

33.33
%.67

26.67
6.67

13.33
26.67
20.00
6.67
6.67

13.33
13.33
6.67

13.33
%.67
13.33
6.67

SHRUBS
Ch rysothamnus nauseosus
Eiogonum corymbosum

FORBS
Asfercfiflensrs
Convolvulus aryensrs
Gindelia sgua/rosa
Halogeton glomeratus
Helianthus ennuus
Malcomia afiicana
Sa/sola pstTer

GRASSES
Agropyron cistatum
Elymus cinereus
FJymus elymaides
Elymus lanceolatus
Elymus snithii
Hymus sy'catus
Stipa hymenoides

56.67
8.67
7.33

27.33

9.94
4.99
2.49

10.31

COVER
TotalLMng Cover
Litter
Bareground
Rock

18.43
37.37
37.53

21.80
39.68
30.20

% coMPostTloN
Shrubs
Forbs

Grasses

I
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATTVE NOTES
L999

SfTE NAME: Ninth East Road Breakout

AREA: Cottonwood Mine (1999 Reveg. Area)

DATE: September L3-L7, L999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: Variable

EXPOSTIRE: Variable

ANIMAL USE/ DISTIIRBAI.ICE :

EROSION: Negligib1e, controlled well by plants

COVER: (see guant i tat ive data).

DOMINAI{T PLANT SPECIES OBSERVED:

Chry sothamnus nauseosus

Astragalus cicer
Aster chilensis
t'IeliTotus of f icinalis

Cirsium sp.

Agropyron cristatum
Bromus inermis
Elymus TaneeoJatus
Elymus saJ.inus
Elymus spieatus
Elymus smithii

NOTES: 1 )

2 )
3 )
4 )

5 )
5 )

We sampled for guantitative and gualitative data.
For cover n=10.
Very few woody species.
Area looked in good condition.
Straw bales were in bad shape, but erosion is
controlled by the established vegetation.
The site looked very good.
There was lots of forb and grass cover.
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ENERGY WEST-COTTONWOOD MINE
Ninth East Breakout
1988 Reveg Area
Slope: variable
Exposure: rrariable
Sample Date: 13'17 Sept 99 1.00 2.W 3.00 4.00 5.00 6.00

SHRUBS

FORBS
AsfercDflensls
A$rcgalus cicer
Meffiotus officinafrs

GRASSES
Agropyron cria;tatum
Bromusinarmis
Hymus salinus

fumuslanceolatus
Hymus spcafirs
Hymus sttrithli

s.00
0.00
0.00

35.00
10.00
0.00
0.00
0.00
5.00

50.00
0.00
5.00

25.00
0.00
0.00

0.00
10.00
0.00

10.00
0.00
5.00

25.00
0.00
0.00

10.00
0.00
0.00

10.00
0.00

10.00

30.00
0.00

10.00

5.00
0.00
0.00

10.00
0.00
0.m

10.00
5.00
0.00

0.00
10.00
0.00

r0.00
0.m

10.00

0.00
0.00
0.00
0.00

10.00
0.00

COVER
TotalLiving Cover
Litter
Bareground
Rock

55.00
10.m
10.00
25.00

65.00
10.00
5.00

20.00

50.00
20.00
5.00

25.00

55.00
r0.00
10.00
25.00

55.m
10.00
10.00
25.00

45.00
10.00
10.00
35.00

% coMPostTtoN
Shrubs
Forb
Grasses

0.00
9.09

90.91

0.00
84.62
15.38

0.00
50.00
50.00

0.00
45.45
54.55

0.@
72.73
27.27

0.00
33.33
66.67
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7.00 8.00 9.00 10.00 Mean SDev Freq

ENERGY W

Ninth East B

1988 Reveg

Slope:variab

Exposure: va

Sample Date

35.00
0.00
0.00

0.00
0.00
0.00

30.00
0.00
0.00

10.00
0.00
0.00

0.m
10.00
0.00

15.00
0.00
0.00

15.00
0.00
5.00

0.00
0.00

20.00
0.00

10.00
0.00

25.00
0.00
0.m

25.00
0.00
0.00

20.00
0.00
0.00

23.00
0.50
2.00

7.50
4.00
2.00

10.50
2.00
3.00

12.88
1.50
3.32

11.88
4.90
6.00
9.07
4.00
4.00

100.00
10.00
30.00

40.m
40.00
10.00
70.00
20.00
40.00

SHRUBS

FORBS
Aster chilens
Astragalus ci
Melllotus offi

GRASSES
Agropyron cr
Bromus iner
Hymus salin
Hymus lanc
Elymus spic
Elymus smit

65.00
10.00
10.00
15.00

35.00
5.00

10.m
50.00

50.00
20.00
10.00
20.00

70.00
20.00
5.00
5.00

54.50
12.50
8.50

24.fi

9.86
512
2.n

11.28

COVER
Total Living
Litter
Bareground
Rock

0.00
53.85
46.15

0.00
28.57
71.43

0.00
40.00
60.00

0.00
35.71
u.n

0.00
12.50
8.50

0.00
5.12
2.n

% coMPos
Shrubs
Forbs

Grasses
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ENERGY VEST MINING COMPANY
QUALITATWE SAMPLING DATA SHEETAND

QUANTITATIVE/QUALITATTVE N OTE S
199

SITE NAI,IE: Test Plots t 88

AREA: Cottonwood Mine

DATE: September L3-L7, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: 35 deg.

EXPOSURE: E (S)

ANTMAL USE/ DI STTTRBANCE :

EROSION: Slight to moderate in some areas

COVER: Sinilar to what was reported in L994-98 | the upper
plots (T1 T4) seemed to have more weedy spp. in the
upper L/2 of the plot. This could be over-spil l  from
road salt above it.

NOTES: 1) See reference drawing below.

T1?t
Hydro
Mu1ch

T2tc
Mulch
Blanket

T3 ?t

Hay &
Netting

T4*
No
Mulch

T5:t:t
Hydro
Mulch

TSr t *
Mulch
Blanket

T7 trtc

Hay &
Netting

T8*? t
No
Mulch

* Non-irrigated plots

** Irrigated plots

***  P lo ts  are  zOt  x  2Ol

42
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Page 2
Test Plots

T1-TB (quad placement)

xx

XP

x XP

P Production sample locations
years.

in previous

PI,ANT SPECTES PLANTED:

Analanchier alnitolia
Atriplex caneseens
Chrysothamnus nauseosus
Ephedra viridis
Pseudotsuga menziesjj

Aster glaucodes
Linum Tewisii
IileliTotus of f ieinalis
Sphaeralcea eoccinea

Agropyron dasystachyum
Agropyron intermedium
Elymus smithii
ELymus spieatus
Oryzopsis hymenoides
Stipa eomata

PI,ANT SPECIES OBSERVED :

Chry s othamnus nauseosus
Eriogonum corymbosum
Atriplex confertifolia
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Page
Test

3
Plots

Aster chiTensis
Aster glaueodes
Chenopodium album
Grindelia squarrosa
HaTogeton glomeratus
Kochia scoparia
I{eliTotus of t icinaTis
Eriogonum sp.

Elymus cinereus
Elymus spicatus
Elymus Taneeolatus

WOODY SPECIES DENSITY:

METHODS: 1 )

2 )
3 )

4 )

s)
6 )

5 )

Top half of test plot (T1-T4 ) was almost void of
desirable species probably due to road salt.
Seemed like there were fewer grasses this year.
Aster chiTensis seems to be out-conpeting
everything else.
For cover we sampled in the locations shown on the
diagram to stay away from plot l ines. Therefore,
our sample size was (n=S/subplot  and n:4o/p1ot)  .
For density we used pt. quarter method this year.
The subplots really should be restaked to separate
then for sampling more easily.
Plots appeared to be in the same condition this
year when compared to L998, but worse than the
years before that.

NWBER OF TNDIVTDUALS PER ACRE

PIrOT # L997 1 9 9 8 1 9 9 9

T1 337  5 .90 5 2 L 7  . 6 3 8 3 6 8 . 1 7

T2 1 1 9 7 . 9 O 2327 .97 297  9  . 26

T3 7  62  . 30 1860 .22 3155 .19

T4 435 .60 880 .00 1409 .13

T5 2722 .50 984'9 .  09 1 _ 6 3 2 4 . 8 L

T6 2287 .9o L67  6 .  59 1 8 8  2  . 5 L

T7 9go .  10 1 5 3  2 A  . 6 0 902 .  3  0

T8 2504  .7  0 3842  . 67 853  3  . 24
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EN ERGY WEST-COTTONWOOD MIN E
TEST PLOTS'88
Test Plot#1 (T1)
Slope: 35 deg
Exposure: E(S)
Sample Date: 1$17 Aug g9 1.00 2.W 3.00 4.00 5.00 Mean

SHRUBS
C h ry sotha mnus neuseosus
Ephedra vifidis
Eriogonum corymbosum

FORBS
Asferchflansls
Halogeton glorneratus
Kochia scopane

GRASSES

Elymus lanceolatus

10.00
0.00
0.00

0.00
0.00
0.00

5.00

5.00
10.00
5.00

50.00
0.00
0.00

20.ffi
0.00

20.00

25.00
0.00
0.00

15.00
0.00
0.00

60.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00
20.00
5.00

0.00

10.00
2.W
5.00

27.n
4.00
1.00

1 .m0.00 0.00

COVER
TotalLMng Cover
Litter
Bareground
Rock

15.m
35.00
10.m
40.00

70.00
5.00
5.00

20.00

65.00
25.00
5.00
5.00

75.00
5.00

15.00
5.00

25.00
5.00
5.00

65.00

50.00
15.00
8.00

27.W

% COMPOSITION
Shrubs
Forb
Grasses

66.67
0.00

33.33

28.57
71.43
0.00

61.54
38.46
0.00

20.00
80.00
0.00

0.00
1m.00

0.00

35.36
57.98
6.67
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SDev Freq

ENERGY WEST-COTTONWOOD MINE
TEST PLOTS'88
Test Plot#1 (T1)
Slope: 35 deg
Exposure: E(S)
Sample Date: 1&17 Aug 99

80.00
20.00
40.00

7.O7
4.00
7.7s

24.82 60.m
8.00 20.00
2.00 20.m

SHRUBS
C h ry soth amnus nauseosus
Ephedra ifidis
Eriogonum cotymbosum

FORBS

Asferch/ensrs

Halogeton glomeratus

Kochia scopara

GRASSES

Elymus lanceolatus20.m

24.n
12.65
4.00

2..93

COVER
TotalLMng Cover
Litter
Bareground
Rock

25.29
35.14
13.33

% coMPostTtoN
Shrubs
Forbs
Gmsses
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ENERGY WEST-COTTONWOOD MI NE
TEST PLOTS'88

Test Plot #2(T2)

Slope: 35 deg

Exposure: E(S)

Sample Date: 13-17 Aug 99 1.00 2.00 3.00 4.00 5.00 Mean

SHRUBS
Ch rysoth amnus nauseosus

FORBS
As{erchflensrs
Halogeton glomeratus
Kochia scopafie

GRASSES

0.00 45.00 15.00 5.00 10.00 15.00

15.m
0.00
5.00

0.00
0.00
0.m

45.00
0.00
0.00

0.00
s.00
5.(n

30.00
0.00
0.00

18.00
1.00
2.00

COVER
TotalLMng Cover
Litter
Bareground
Rock

20.00
10.00
15.00
55.00

45.00
5.00
5.00

45.00

60.00
5.00
5.00

30.00

15.00
10.00
25.00
50.00

40.00
5.00
5.00

50.00

36.00
7.W

11.00
46.00

% COMPOSITION
Shrubs
Forbs
Grasses

0.00
100.00

0.00

100.00
0.00
0.00

25.00
75.00
0.00

33.33
66.67
0.00

25.00
75.00
0.00

36.67
63.33
0.00
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ENERGY WEST-COTTONWOOD MINE
TEST PLOTS'88
Test Pfot #2(T2l
Slope: 35 deg
Exposure: E(S)
Sample Date: 1&,17 Aug 99

15.81 80.00
SHRUBS
Ch rysoth amnus nauseosus

FORBS
Asfercfiflensls
Halogeton glomerafus
Kochia scoparia

GRASSES

17.49 60.00
2.m 20.00
2.45 40.00

16.55
2.45
E.00
8.60

COVER
Total Living Cover
Lifter
Bareground
Rock

trt.s8
s!.58
0.00

% coMPostTtoN
Shrubs
Forbs
Grasses
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ENERGY WEST.COTTONWOOD MINE
TEST PLOTS'88
Test Plot #3 (T3)
Slope:35 deg
Exposure: E(S)
Sample Date: 13-17 Sept 99 1.00 2.00 3.00

SHRUBS
Ati ple x co nfe rt'ifali a
Chrysoth amnus nausoosus

FORBS
AsfercDflensrs
Halogeton glomeratus
Kochia scopaia

GRASSES

20.00
0.00

0.00
10.00
10.00

0.00
0.00

35.00
10.00
5.00

0.00
0.00

0.00
0.00

25.00

0.00
0.00

15.00

COVER
To&alLiving Cover
Litter
Bareground
Rock

40.00
5.00
5.00

50.00

50.00
5.00
5.00

40.00

25.00
5.00

10.00
60.00

40.00
10.00
10.00
40.00

38.00
7.00

10.m
45.00

% COMPOSITION
Shrub
Forbs
Grasses

50.00
50.00
0.00

0.00 0.00
100.00 100.00

0.00 0.00
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ENERGY WEST-COTTONWOOD MINE
TEST PLOTS'88
Test Plot #3 (T3)
Slope: 35 deg
Exposure: E(S)
Sample Date: 13-17 Sept 99

40.00
20.00

9.80
2.m

SHRUBS
Afiiplex confeftTolia
C h ry soth amnus nauseosus

FORBS
AsfercDitensrb
Halogeton glomeratus
Kochia scopaia

GRASSES

13.56 40.00
4.90 100.00
8.00 40.00

8.12
2.45
5.48
8.94

COVER
TotalLiving Cover
Litter
Bareground
Rock

24.73
24.73
0.00

% coMPostTtoN
Shrubs
Forbs

Grasses

50



EN ERGY WEST-COTTONWOOD MIN E
TEST PLOTS'88
Test Plot #4 (T4)
Slope: 35 deg
Exposure: E(S)
Sample Date: 1&17 Sept 99 1.00 2.00 3.00 4.(D 5.00 Mean

SHRUBS
Atiflex confeflifolia
C h ry soth a mnus nauseosus
Eiogonum corymbosum

FORBS
Asferchflensrs
Halogeton glomerafus
Kochia scopana
Penstemon palmei

GRASSES

10.00
0.00
0.00

0.00
10.00
0.00
0.m

0.00
0.00
0.00

5.00
0.00

45.00
0.00

30.00
10.00
0.00

0.00
0.00
5.00
0.00

0.00
10.00
20.00
0.00

0.00
0.00

2s.00

5.00
0.00
5.00
5.00

8.00
2.W
5.00

2.W
4.00

15.00
1.00

0.00
0.00
0.00

COVER
TotalLMng Cover
Litter
Bareground
Rock

20.00
5.00
5.00

70.00

50.m
10.00
5.00

35.00

45.00
15.00
10.00
30.00

30.00
10.m
15.00
45.00

40.00
10.00
10.00
40.00

37.00
10.00
9.00

4.OO

% coMPostTtoN
Shrubs
Forbs
Grasses

50.00
50.00
0.00

0.00
100.00

0.00

88.E9

1  1 . 1 1

0.00

0.00
100.00

0.00

62.50
37.50
0.00

&.28
59.72
0.00
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SDev Freq

ENERGY WEST-COfiONWOOD MINE
TEST PLOTS'88
Test Pfot #4 (T4)
Slope: 35 deg
Exposure: E(S)
Sample Date: 13-17 Sept 99

11.66
4.00

10.00

2.45
4.90

16.4t
2.00

40.00
20.00
20.00

40.00
40.00
80.00
20.00

SHRUBS
Atriplex confeftiMia
Ch rysoth amnus nauseosus
Edogonum corymbosum

FORBS
Asferchitensls
Halogeton glomeratus
Kochia scopaia
Penstemon Nrnen

GRASSES

10.77
3.16
3.74

13.93

COVER
Total Living Cover
Litter
Bareground
Rock

35.20
35.20
0.00

% coMPostTtoN
Shrubs
Forbs
Grasses

I
52



ENERGY WEST.COTTONWOOD MINE
TEST PLOTS'88
Test Plot #5 (T5)
Slope:35 deg
Exposure: E(S)
Sample Date: 13,17 Sept 99 1.00 2.00 3.00 4.00 5.00 Mean

SHRUBS
Atiplex confeftifolfa
Ch ry soth a mnus nauseosus
Eigonum corymbosum

FORBS
AsfercDf,ensris

GRASSES

Elymus lanceolatus

10.00 70.00 45.00 20.00

5.00 0.00 0.00

40.00
0.00
0.00

0.00
0.00
5.00

0.00
10.00
10.00

0.00
10.00
5.00

0.00
10.00
35.00

8.00
6.00

1t .00

0.00

20.00 33.00

5.00 2.W

COVER
Total Living Cover
Litter
Bareground
Rock

55.00
s.00
15.00
5.00

75.00
5.00
5.00

15.00

65.00
25.00
5.00
5.00

35.00
10.00
15.00
40.00

70.00
5.m
5.00

20.00

60.00
14.00
9.00

17.00

% COMPOSITION
Shrubs
Forbs
Grasses

72.73
18.18
9.09

6.67
93.33
0.00

w.T7
69.23
0.00

42.ffi

57.14

0.00

64.29
28.57
7.14

43.$
53.29
3.25
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ENERGY WEST.COTTONWOOD MINE
TEST PLOTS'88
Test Plot #5 (TS)
Slope: 35 deg
Exposure: E(S)
Sample Date: 13-17 Sept 99

20.00
60.00
80.00

16.00
4.90

12.41

21.82 1m.00

40.00

SHRUBS
Atfiplex confeftifolia
Chrysoth amnus nauseosus
Efigonum corymbosum

FORBS
AsfercD#ensrs

GRASSES

Hymus lanceolatus

14.14
9.17
4.90

12.88

COVER
Total LMng Cover
Litter
Bareground
Rock

23.@
27.26
4.O2

% coMPostTtoN
Shrubs
Forbs
Grasses
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ENERGY WEST.COTTONWOOD MINE
TEST PLOTS'88
Test Plot #6 (TO)
Slope:35 deg
Exposure: E(S)
Sample Date: 1$'17 Sept S 1.00 2.W 3.00 4.00 5.00 Mean

SHRUBS
Atfiplex confert'folia
C h ry soth a mnus nauseosus

FORBS
Asfercfiflensrs
Gindafra sguarzosa

GRASSES
Hymus lanceolatus
Stipa hymenoides

0.00
15.00

25.00
0.00

5.00
0.00

0.00
15.00

30.00
0.00

0.00
10.00

0.00
0.00

70.00
0.00

0.00
0.00

0.00
0.00

45.00
5.00

5.00
0.00

5.00
0.00

50.00
0.00

0.00
5.00

1.00
6.00

4.W
1.00

2.ffi

3.00

COVER
Total LMng Cover
Litter
Bareground
Rock

45.00
10.00
35.00
10.00

55.00
10.00
20.00
15.00

70.00
20.00
5.00
5.00

55.00
5.00

10.00
30.00

60.00
10.00
10.00
20.40

57.00
1 1 . m
16.00
16.00

% coMPostTtoN
Shrubs
Forbs
Grasses

33.3K!
55.56
1 1 . 1 1

27.27
54.55
18.18

0.00
100.00

0.00

0.00
90.91
9.09

E.33
83.33
8.33

13.79
76.87
9.34

I
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EN ERGY WEST.COTTONWOOD MI N E
TEST PLOTS'88
Test Plot #6 (TO)
Slope: 35 deg
Expcure: E(S)
Sample Date: 13-17 Sept 99

20.00
40.00

2.00
7.35

SHRUBS
Afiiplex confetrfolia
Ch rysoth a mnus nauseosus

FORBS

AstercDltenslb

Gindelia sgua/rosa

GRASSES
Hymuslancedatus
Stipa hymenaides

15.94
2.00

100.00
20.00

40.m
40.m

2.45
4.00

8.12
4.90

10.68
8.60

COVER
TotalLiving Cover
Litter
Bareground
Rock

13.96
18.58
5.82

% COMPOSITION
Shrubs
Forbs
Grasses
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ENERGY WEST-COTTONWOOD MINE
TEST PLOTS'88
Test Plot #7 (m
Slope: 35 deg
Exposure: E(S)
Sample Date: 1$'17 Sept 99 3.001.00 2.00 4.00 5.00 Mean

SHRUBS
Chrysothamnus nauseosus

FORBS
Asfarchflensrs
Gindefra sguanose

GRASSES
Efinws cinareus
Elymus lanceolatus
Efinws spicatus

0.00 15.00

35.00
0.00

0.00
0.00
0.00

15.00
0.00

0.00
10.00
0.00

35.00
0.00

10.00
0.00
5.00

0.00

30.00
0.00

0.00
5.00
0.00

50.00
5.00

0.00
10.m
0.00

33.00
1.00

2.W
5.00
1.00

5.00 0.00 4.00

COVER
Total LMng Cover
Litter
Bareground
Rock

35.00
5.00
5.00

55.00

40.00
5.00

20.00
35.00

55.00
5.00
5.00

35.00

35.00
, 5.00
20.00
40.00

65.00
10.00
5.00

20.00

46.00
6.00

11.00
37.00

% coMPostTtoN
Shrubs
Forbs
Grasse€

0.00
100.00

0.00

37.50
37.50
25.00

9.09
63.64
27.27

0.00
85.71
M.n

0.00
u.62
15.38

9.32
74.n
16.39
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EN ERGY WEST.COTTONWOOD MIN E
TEST PLOTS'88
Teet Plot #7 (TT)
Slope: 35 deg
Exposure: E(S)
Sample Date: 1$,17 Sept 99

11.n,
2.00

40.00

100.m
20.00

SHRUBS
C h ry soth a m nus nauseosus

FORBS
Aster chllensb
Gindelia sguarrosa

GRASSES
Hymus cinereus
Hymus lancedatus
EUnrus qpicafus

4.00 20.00
4.47 60.00
2.m 20.00

12.00
2.ffi
7.35

fi.n.

COVER
Tdal Living Cover
Litter
Bareground
Rock

14.52
21.75
9.66

% coMPostTtoN
Shrubs
Forbs
Grasses
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ENERGY WEST.COTTONWOOD MINE
TEST PLOTS'88
Test Plot #8 (TB)
Slope: 35 deg
Eryosure: E(S)
Sample Date: 1$17 Sept 99 1.00 2.W 3.00 4.00 5.00 Mean

SHRUBS
Afiiflex confeilifofra
Chrysothamnus nauseosus
Efiogonum corymbosum

FORBS
Asfercfiflensrs

GRASSES
Elymus lanceolatus
Elymus srnithfr
Elymus spbatus
Stip hymenordes

0.00
5.00
0.m

25.00

10.00
0.00
0.00
0.00

0.00
0.00
0.00

20.00
5.00

10.00
5.00

0.00
10.00
15.00

5.00
0.m
0.00
0.00

8.00
7.00

20.00

5.00

0.00
0.00
0.00
0.00

0.00
15.00
0.00

0.00
0.00
0.00
0.00

1.60

7.&
7.00

7.00
1.00
2.00
1.00

5.00 20.00 25.00 16.00

COVER
TotalLMng Cover
Litter
Bareground
Rock

40.00
15.00
10.00
35.00

45.00
20.00
10.00
25.00

50.00
20.00
10.00
20.00

40.00
10.00
5.00

45.00

40.00
5.00
5.00

50.00

43.00
14.00
8.00

35.00

% coMPostTtoN
Shrubs
Forbs
Grasses

1z.fi
62.50
25.00

0.00
1 1 . 1 1
88.89

50.00
40.00
10.00

87.50
12.fi
0.00

37.50
62.50
0.00

37.50
37.72
24.78
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Freq

EN ERGY WEST-COTTONWOOD MI N E
TEST PLOTS'88
Test Plot #8 (TB)
Slope: 35 deg
Exposure: E(S)
Sample Date: 1$,17 Sept 99

20.00
80.00
40.00

3.20
5.00
8.72

9.17 1m.m

SHRUBS

Afiiplex confaflifolta

Ch rysoth a mnus nauseosus

Efiagonum corymbosum

FORBS
Asfercfif,ensis

GRASSES
Elymus lanceolafus
Elymus srnithli
Elymus qpbafus
Stipa hymenoides

7.8 60.00
2.00 20.00
4.00 20.00
2.W 20.00

4.m
5.83
2.45

11.4

COVER
TotalLMng Cover
Litter
BaregrouM
Rock

30.62
n.70
33.34

% coMPostTtoN
Shrubs
Forbs
Grasses
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ENERGY VEST MINING COMPANY
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATTVFJQUALITATME N O TE S
1999

SITE NAITTE: CelI #1

AREA: Cottonwood Mine OId Waste Rock Area (L983 Interim Reveg)

DATE: August L5-26, L999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: 0-1 deg.

EXPOST]RE: E

ANIMAL USE/DISTURBANCE: slight to moderate

EROSION: Negligibte

COVER: (see separate report for L999 guantitative data)

DOMINANT PLANT SPECTES OBSERVED:

Atriplex eonfertifolia
Artemisia tridentata
Atriplex canescens
Chry s otharnus rlauseosus
Cercoearpus montanus
Gutierrezia sarothrae

Agropyron cristatum
Elymus TanceoJatus
Elymus snithii
Stipa comata
Stipa hymenoides

WOODY SPECIES DENSITY:

Artemisia tridentata
Atriplex canescens
Atriplex contertifol ia
Ceratoides Tanata
Cercocarpus montanus
Chry s othamnus nauseosus
Ephedra viridis
Gutierrezia sarothrae

Total

L994

229  . 80
804  . 29

75 .60

76 .60
153 .20

957  . 48
2297  . 97

Individuals / Ac
1995 L996

183  .  02
L541 .95  L342 .L8

51 .01

626 .42  305 .  04
6 l - .  01

2650 .22  L708 .22
4918 .58  3660 .48



Page
CeI l

NOTES:

2
#L

1 )

2 )

Sanpled qualitative data only in L997 and 1998 but
previous years t data have been retained for
observation (see above) .

However, in 1999 we sampled extensively for
quantitative data . A separate report has been written and
wbmitted to Energt West for this area for a potential bond release
application.

For the quantitative data, w€ used transect lines
and random numbers (see separate report for
deta i ls )  .

Plot looks better each year.

Many shrubs are mature.

The density will show rnostly broom snakeweed,
which nmaskstr how much fourwing saltbush there is
on s i te .

3 )

4'l,

5 )

6 )
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ENERGY WEST-COTTONWOOD MINE

Cell#1

Old Waste Rock (lnterim Reveg'83)

Slope:Gl deg

Exposure: E

Sample Date: 15-26 Aug 99 1.00 2.00 3.00 4.@ 5.00 6.00

SHRUBS
Atriflex can€scens
Atiplex confertifolia
C e rco c a rpu s le difoli u s
Ch rysothamnus neuseos us (C)
Gutienezia sarothrae

FORBS
M ach ae ra nthe ra ca nesce n s

GRASSES
Agropyron aistatum
Elymus lanceolatus
Elymus srTithli
Hilafia jamesli

Poa secunda
Stipa comata
Stipa hymenordes

0.00 0.00

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
0.00
0.00
0.00

30.00

0.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

10.00

0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00
10.00
0.00
0.00

30.00

0.00

s.00
5.00
0.00
0.00
5.00
0.00
0.00

r0.00
0.00
0.00

25.00
0.00

30.00
5.00
5.00
0.00
0.00
0.00
0.m

10.00
10.00
10.00
0.00
0.00
0.00
0.00

0.00

10.00
0.00

10.00
0.00
0.00

10.00
0.m

COVER
TotalLiving Cover
Litter
Bareground
Rock

35.00
5.00

30.00
30.00

35.00
5.00

10.00
50.00

50.00
10.00
15.00
25.@

30.00
5.00

10.00
55.00

55.00
10.00
15.m
20.00

65.00
10.00
15.00
10.00

% coMPostTroN
Shrubs
Forbs
Grasses

85.71
0.00

M.m

85.71
0.00

M.m

20.00
0.00

80.00

0.00
0.00

100.00

72.73
0.00

27.27

53.85
0.00

46.15
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7.00 8.00 9.00 10.m 11.00 12.W 13.00 14.00 15.00

20.00
0.00
0.00
0.00

10.00

0.00

0.00
10.00
10.00
0.00
5.00
0.00
0.m

0.m
0.00
0.00
0.00

15.00

0.00

5.00
0.00
0.m

20.00
0.m
0.00

10.00

10.00
0.00
5.00

10.00
20.00

0.00

0.00
0.00
0.00
5.00
0.00
0.00
5.00

55.00
0.00
0.m
0.00
5.00

0.00

0.00
10.00
0.00
0.00
0.00

15.00
0.00

5.00
0.00
0.00
0.00

20.00

5.00

0.00
5.00
0.00
5.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

20.00

0.00

0.00
20.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
5.00
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

15.00

0.00

0.00
0.(n
0.00
0.00

55.00

0.00

0.00
5.00
5.00
5.00
0.00
0.00
0.00

0.00
0.00

20.m
0.00
0.00
0.00
0.00

55.00
30.00
10.00
5.00

50.00
5.00
5.00

40.00

55.00
10.00
10.00
25.00

85.00
5.00
5.00
5.00

40.00
10.00
10.00
40:m

40.00
10.00
10.00
40.00

30.00
5.00

10.00
55.00

35.00
5.00

10.00
50.00

70.00
10.00
10.00
10.00

54.55
0.00

45.45

30.00
0.00

70.00

81.82
0.00

18.18

70.59
0.00

n.41

62.50
12.50
25.00

50.00
0.00

50.00

3:t.33
0.00

66.67

42.ffi
0.00

57.14

78.57
0.00

21.43
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Mean SDev Freq

ENERGY WEST.COTTONWOOD MINE

Cell#1

Old Waste Rock (lnterim Reveg'83)

Slope:Gl deg

Exposure: E

Sample Date: 1$26 Aug 99'

6.67
0.67
0.33
2.67

17.67

0.33

5.m
5.38!
4.33
2.33
0.67
1.67
1.00

14.10
2.49
1.25
6.55

14.0,|

1.25

7.75
5.62
5.73
s.12
1.70
4.35
2.71

33.trr
6.67
6.67

20.00
86.67

6.67

6.67
60.00
46.67
%.67
13.33
13.tr1
13.trt

SHRUBS

Atiplex canescens

Atiplex confeftTolia

C e rco ca rpu s ledifoliu s

C h ry soth a m nus nauseos u s (C)

Gutienezia sarothne

FORBS

Machaeranthera canescens

GRASSES
Agropyrcn cistatum
Elymus lanceolatus
Elymus smithli
Hllafia jamesli
Poa secunda
Stipa comata
Stipa hymenoides

48.67
9.00

11.67
30.67

15.43
6 . 1 1
5.68

17.4

COVER
TotalLMng Cover
Litter
Bareground
Rock

54.81
0.83

4.35

24.89
3.12

25.U

% coMPostTtoN
Shrubs
Forbs

Gnsses
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ENERGY \TEST MINING COMPANY
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATTVE N OTE S
1999

SITE NAI,IE z CeLL #2

AREA: Cottonwood Mine OId Waste Rock Area (l-984 Interim Reveg)

DATE: August L5-26, L999

WORKERS: P. CoII ins, D. Coll ins

SLOPE: 0-1 deg.

EXPOST]RE: E

AREAI - 1 acre

ANITIAL USE/ DISTTTRBANCE :

ERoSroN: Negligible

COVER: (see separate report for Lggg quantitative data)

DOMINAT.IT PLANT SPECIES OBSERVED:

Artemisia tridentata
Atriplex canescens
Atriplex confertitolia
Gutiercezia sarothrae
Halogeton glomeratus

Agropyron cristatum
Elymus einereus
Elymus Tanceolatus
Elymus spicatus
Elymus hispidus
Elymus smithii
Hilaria janesii
Sitanion hystrix
Stipa hymenojdes

DENSTTY:
L994

Artenisia tridentata
AtripTex canescens /
AtripTex confertifolia
Chry s othamnus nauseosus
Gutiercezia sarothrae
Artemisia tridentata

8 3 4 . 8 8
5 3  . 2 9
L 7 . 7 6

L42 . LL
,  L 7 , . 7  6 .

1 0 6 5 . 8 0

Number / Acre
L995 L995 L997

L460 .  84
292 .  L7

1753 .  01

3506 .02

978 .L7
27 .88
97 .57

37  6  . 36
27 .88

1393 .92

2 8  . 4 8
9 2 5  . 4 4

2 8  . 4 8
5 8 . 9 6

8 2 5  . 4 4

L 7 6 0 . 8 0t Total
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Page
Ce11

PRODUCTION:

Herbaceous
Woody

TotaI

NOTES:  1 )

2
#2

2'l,

L997
(  lbs /ac)
290  . 47
557  . 45

907 .92

Sampled qualitative data only in 1-998 but previous
years I data have been retained for observation
(see above) .

However, in 1999 we sampled extensively for
quantitative data . A separate report has been written and
wbmitted to Energt West for this area for a potential bond release
application.

For the quantitative datar w€ used transect lines
and random numbers (see separate report for
de ta i l s ) .

Plot looks better each year.

Many shrubs are mature.

3 )

4',1

s)
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ENERGY WEST.COTTONWOOD MINE
Cell #2
Old Waste Rock (lnterim Reveg'84)
Acreage: - 1.0
Slope:0-,1 deg
Exposure: E
Sample Date: 15-26 Aug 99 1.00 2.W 3.00 4.00 5.00 6.00

SHRUBS
Atnflex canescens
Gutienezia sarothrae

FORBS
M a eh a a ra nfheria canescens

GRASSES
Agropyron cistatum
Elymuse$moidas
Hymus hispidus
Elymus lanceolatus
Hymus srrrithfr
Hilaia jannsli

Stipa comafa
Stipa hymenodes

20.00
10.00

0.00

15.00
0.00
0.00
0.00
0.00
0.m
0.00
0.00

25.00
10.00

25.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00

0.00
20.00

0.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00

20.00
15.00

0.00

5.00
0.00
5.00
5.00
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.m
0.00
0.00

15.00
15.00

0.000.00 0.00

15.00
0.00
0.00
0.00
5.00
0.00
0.00
0.00

COVER
TotalLMng Gover
Litter
Bareground
Rock

45.00
10.00
10.00
35.00

70.00
10.00
10.00
10.00

40.00
10.00
10.00
40.00

55.00
10.00
10.00
25.00

30.00
10.00
15.00
45.00

50.00
15.00
15.00
20.00

% coMPostTtoN
Shrubs
Forbs
Grasses

66.67
0.00

33.33

50.00
0.00

50.00

50.00
0.00

50.00

63.64
0.00

36.36

66.67
0.00

33.33

60.00
0.00

40.00
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7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.m 15.00

0.00
10.00

0.00

5.00
5.00
b.oo
5.00
0.00
0.00

10.00
0.00

20.00
10.00

0.00

15.m
0.00
0.00
0.00
0.00
0.00
0.00
5.00

15.00
5.00

0.00

10.00
0.00
0.00
5.00
0.00
0.00

15.00
0.00

0.00
5.00

0.00

5.00
0.00
0.00

25.00
5.00
0.00
5.00
0.00

5.00
5.00

20.00
0.00
0.00
0.00
0.00
0.00
0.00
5.00

0.00
0.00

5.00
0.00
0.00

10.00
10.00
0.00
0.00

10.00

10.00
5.00

0.00

15.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00

25.00
0.00
0.00
5.00
0.00

10.00
0.00
0.00

0.00
10.00

5.00

5.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00

0.00 0.00

35.00
5.00

15.00
45.00

50.00
20.m
20.00
10.00

50.00
15.00
25.00
10.00

45.m
10.00
5.00

40.00

35.00
5.m

10.00
50.00

35.00
5.m

10.00
50.00

30.00
10.00
15.00
45.00

40.00
10.00
15.00
35.00

40.00
15.00
35.00
10.00

28.57
0.00

71.43

60.00
0.00

40.00

40.00
0.00

60.00

1 1 . 1 1
0.00

88.89

28.57
0.00

71.43

0.00
0.00

100.00

50.00
0.00

50.00

0.00
0.00

100.00

25.00
12.50
62.50

I
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Mean SDev Freq

ENERGY WEST-COTTONWOOD MINE
Cell#2
Old Waste Rock (lnterim Reveg'84)
Acreage: - 1.0
Slope:G1 deg
Exposure: E
Sample Date: 1$26 Aug 99

8.67

9.33

0.33

11.00
0.33
0.33
4.3i!
5.m
0.67
2.00
1.33

9.21
6.02

8.00
1 . %
1.25
6.5s
6.83
2.49
4.4
2.87

53.33
86.67

86.67
6.67
6.67

$.67
$.67
6.67

20.00
20.00

1.25 6.67

SHRUBS
Atiplex canescens
Gutienezia sarothrae

FORBS

M achae ranthera canescens

GRASSES
Agropyron cfistatum
Hymus elymoides
Hymus hispdus
Hymus lanceolatus
E|ymus srnithli
Hfllaia jamesli
Stipa comata
Stipa hymenoides

43.33
10.67
14.67
31.33

10.27
4.03
7.18

1 5 . 1 1

COVER
Total Living Cover
Litter
Bareground
Rock

40.01
0.83

59.15

n.51
3.12

2,17

% coMPostTtoN
Shrubs
Forbs
Grasses
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ENERGY VEST MINING COMPANY
QUALITATWE SAMPLING DATA SHEETAND

QUANTITATTVE/QUALITATIVE N OTE S
L999

STTE NAIITE: CeIl #3

AREA: Cottonwood Mine Old Waste Rock Area (1985 Interim Reveg)

DATE: August L5-25, 1999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: O-1 deg.

EXPOSIJRE: E

AI.ITIIAL USE/DISTT RBAI{CE : Slight

EROSIoN: Negligible

COVER: (see separate

DOMINAIIT PLANT SPECIES

Atriplex canescens
Atriplex eonfertifolia
Ephedra viridis
Gutierrezia sarothrae

Agropyron cristatum
Elymus Tanceolatus
Elymus smjthii
Hilaria janesii
Stipa hymenojdes
Stipa eomata

report for L999 quantitative data)

OBSERVED:



Page
Cel l

DENSITY:

Atriplex eanescens
Chry s othamnu s nauseosus
Gutiercezia sarothrae
Atriplex eonfertifolia
Cercocarpus Tedifoljus
Yueca harrimaniae
Ephedra viridis

Totals

PRODUCTION:

Herbaceous
Woody

TotaI

NOTES: 1)

2
#z

L994

1137 .23
101 .  0g
27 '7  .  gg

1 9 9 5

1 8 3 6 . 3 8
1 3 5 . 0 3
6 2 L .  L 3

5 4 . 0 1
5 4 . 0 1

L996

L548 .  88
55  . 32

L659 .52

55 .  32

3319 .  03

L997

2 3  4 2  . 2 7

5 5 5 8 . 3 6
3 2 L .  3  0

1 5 6 . 1 5

9 3 5 9 . 0 8

2 )

3 )

4 )

s)

6 )

7 )

8 )

1516 .  3  1 2 7  0 0 .  5 6

L997
(  lbs /ac )

L 9 2  . 5 7
8 . 4 4 '

2 0 1 . 0 1

Previous years t data have been retained for
observation (see above) .

In 1999 bte sampled extensively for quantitative
data . A separate report has been written and wbmitted to Energt
Westfor this areafor a potential bond release application .

For the guantitative data, we used transect lines
and random numbers (see separate report for
deta i ls )  .

Plot looks better each year.

Many shrubs are mature.

Diversity in the cover was best (in descending
o rde r :  Ce l I  3 ,  Ce l l  Z ,  Ce I l  1 )  .

Condit ion: excel lent.

Site had good diversity of glrasses.

72



ENERGY WEST.COTTONWOOD MI N E
Cell#3

Old Waste Rock (lnterim Reveg'BS)
Slope: Gl deg

Exposure: E
Sample Date: 1$26 Aug 99 1.00 2.00 3.00 4.00 5.00 6.00

SHRUBS
Atiflex cenescens
Gutienezia sarothrae

FORBS

GRASSES
Agropyron cistatum
Elymus lanceolatus
Elymus srnithii
Hilaia jamesli

Stipa comata
Stipa hymenoides

0.00
10.00

10.00
0.00
5.00
5.00
5.00
5.00

0.00
10.00

5.00
10.00

0.00
30.m

0.00
15.00

35.00
10.00

10.00
15.00
0.00
0.00

20.00
10.00

5.00
0.00
0.00
0.00
5.00

10.00

0.00
0.00
0.00
0.00

15.00
15.00

0.00
0.00
0.00
0.00

15.00
15.00

5.00
0.00
0.00
0.00

10.00
0.00

COVER
Total Living Cover
Litter
Bareground
Rock

40.00
5.00

10.00
45.00

65.00
10.00
5.00

20.00

35.00
5.00

10.00
50.00

60.00
10.00
20.00
10.00

45.00
10.00
10.00
35.00

60.00
15.00
10.00
15.00

% coMPostTtoN
Shrubs
Forb
Grasses

25.00
0.00

75.00

15.38
0.00

u.62

42.ffi
0.00

57.14

50.00
0.00

50.00

33.33
0.00

66.67

75.00
0.00

25.00
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7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

10.00
30.00

30.00
25.00

5.00
5.00
0.00
0.00
5.m
0.00

10.00
0.00

3s.m
10.00

0.00
0.00
5.00
0.00
5.00
0.00

0.00
30.00

35.m
20.00

5.00
0.m
0.00
0.00
5.m
0.00

15.00
20.00

0.00
10.00

0.00
20.00

0.00
0.00
0.00
5.00

10.00
0.00

15.00
0.00

10.00
0.00
0.00
5.00

0.00
0.00
0.00
0.00

10.m
0.00

15.00
0.00
0.00
0.00
5.00
0.00

5.00
0.00
0.00

15.00
25.00
0.00

0.00
10.00
0.00
0.00

10.00
0.00

55.00
20.m
10.00
15.00

70.00
5.00
5.00

20.00

40.00
10.00
10.00
40.00

55.00
5.00

10.00
30.00

40.00
5.00
5.00

50.00

65.00
10.00
5.00

20.00

55.00
10.00
5.00

30.00

55.00
10.00
10.00
25.00

40.00
15.00
10.00
35.00

72.73
0.00

27.27

78.57
0.00

21.43

25.00
0.00

75.00

81.82
0.00

18.18

75.m
0.00

25.00

u.62
0.00

15.38

63.64
0.00

36.36

1 8 . 1 8
0.00

81.82

50.00
0.@

50.00
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16.00 17.00 18.00 19.00 20.00 Mean SDev Freq

0.00
20.00

0.00
0.00

35.00
5.00

0.00
0.00

35.00
5.00

12.25
14.00

14.96
9.70

50.00
85.00

0.00
0.m
0.00
0.00

20.00
0.00

0.00
15.00
0.00
0.00
0.00

40.00

15.00
0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00

60.00
0.00

20.00
10.00
0.00
0.00
0.00
0.00

5.50
2.75
1.00
1.25

11.75
5.00

6.30
5.12

. 2.55
3.49

12.97
9.49

s5.00
25.00
15.00
15.00
85.00
35.00

40.00
10.00
15.m
35.00

55.00
10.00
10.00
25.00

65.00
10.m
10.m
15.00

60.00
15.00
5.00

20.00

70.00
5.00
5.00

20.00

52.00
9.67
9.00

29.33

10.77
4.27
3.74

12.50

50.00
0.00

50.00

0.m
0.m

100.m

61.54
0.00

38.46

0.00
0.00

100.00

57.14
0.00

42.ffi

52.74
0.00

47.re

24.02
0.00

24.O2
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVHQUALITATME NOTES
L999

Sf TE NAII{E: CeIl #4

AREA; Cottonwood Mine OId Waste Rock Area ( t85 Interim Reveg)

DATE: August L5-26, t999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: O 1 deg

EXPOSTJRE: E

ANIIIAL USE/DISTITRBANCE: Much cattle use. Moderate deer and
rabbit use.

EROSION: negligible

COVER: (see separate report for 1999 quantitative data)

DOMfNANT PLANT SPECIES OBSERVED: (see also guantitative data)

Cercocarpus montanus
Gutiercezia sarothrae

Lactuca serriola
I[achaerant hera gr inde T ioides
S phaeral cea gros sulari i t oI ia

Agropyron cristatum
Bromus tectorum
Elymus spicatus
Elymus smithii
Elymus hispidus
Elymus Tanceolatus
Hilaria jamesii
Stipa comata
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Page 2
Cell #4

WOODY SPECIES DENSITY:

Number/Acre

Atriplex eanescens
Cercoearpus ledif olius
Cereocarpus montanus
Chry sothannu s nauseosus
Gutierrezia sarothrae

TOTAL

199s

4 3 . 5 6
2 t . 7 8

3 2  . 6 7
21 .78

1 1 9 . 7 9

J .995

1 1 6 .  1 6

4 6  . 4 6
9 2 . 9 3

2 5 5 .  5 5

L997

9 2 . 9 3

2 3 . 2 3
2 3 . 2 3

LO45.44

1 1 8 4 . 8 3

1 9 9 8

6 9 . 7 0

2 3 . 2 3
2 7 8 . 7 8

3 7  L . 7 l

1 9 9 8
(  lbs /ac )

3 6 1  . 4 5
6 9 . 7 8

4 3 L . 2 3

PRODUCTION:

Herbaceous
Woody

Total

NOTES:

L997

L 9 2  . 5 7
8  . 4 4

2 0 1 . 0 1

1 ) This is the second year we saw a significant
amount of galleta.

2, There was good grass cover, but not so for forbs
and shrubs

Previous years I data have been retained for
observation (see above) .

In Lggg we sampled extensively for quantitative
data . A separate report has been written and wbmitted to Energ't
West for this area for a potential bond release application .

For the quantitative data, w€ used transect lines
and random numbers (see separate report for
deta i ls )  .

Plot looks better each year.

Many shrubs are mature.

3 )

4 l

5 )

6 )

7 )
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EN ERGY WEST.COTTONWOOD MI N E
Celllf4

Old Waste Rock (lnterim Reveg'86)

Slope:0-1 deg

Expcure: NE

Sample Date: 1$26 Aug 99 1.00 2.00 3.00 4.00 5.00 6.00

SHRUBS
Atiplex canescens
Ephedra viicfrs
Gutienezia sarothrae

FORBS
M a c h ae ra nlf era canescens
S ph a e ra lce a g ro su la rffi a

GRASSES
Agropyron cistatum
Elymus lancadatus
Elymus vrrifltfr
Hilafia jamesii

Stip cwnata
Stipa hynrenaides

0.00
0.00
0.00

5.00
0.00

0.00
0.00

15.00
0.00
5.00
0.00

0.00
0.00
0.00

0.00
2.00

8.00
0.00

20.00
0.00
5.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.m

0.00
0.00

20.00
10.00
15.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00

10.00
20.00
5.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00
10.00
10.00
5.00

10.00
0.00

0.00
0.00

35.00
0.00

25.00
0.00

COVER
TdalLiving Cover
Litter
Bareground
Rock

25.00
10.00
35.00
30.00

35.00
10.00
15.00
40.00

60.00
10.00
5.m

25.00

45.00
15.00
15.00
25.00

35.00
10.00
10.00
45.m

35.00
10.00
10.00
45.00

% coMPostTtoN
Shrubs
Forbs
Grasses

0.00
20.00
80.00

0.m
5.71

94.29

0.00
0.00

100.00

0.00
0.00

r00.00

0.00 0.00
0.00 0.00

100.00 100.00
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7.00 8.00 9.00 10.00 11.00 12.00' 13.00 14.00 15.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00

20.m
5.m
0.00
0.00

0.00
0.00
0.00

0.00
0.00

0.m
0.00

20.00
0.00
0.00
0.00

s.00
5.00
0.00

0.00
0.00

20.00
0.00
0.00

0.00
0.00

10.00
5.00

10.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00
36.00
10.m
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
15.00
35.00
0.00
0.m
0.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00

65.00
0.00
0.00
0.00

0.00
0.00
5.m
0.00

10.00
0.00

0.00
0.00
0.00

50.m
0.00
0.00

10.00
10.00
5.00

25.00
0.00
0.00

25.00
5.00

10.00
60.00

20.00
5.00

10.00
65.00

25.00
10.00
10.00
55.00

45.00
10.00
20.00
25.00

45.00
15.00
5.00

35.00

60.00
20.00
5.00

15.00

50.00
20.00
5.00

25.00

50.00
10.00
5.00

35.00

65.00
5.00
5.00

25.00

0.00
0.00

100.m

0.00
0.00

100.00

40.00
0.00

60.00

4.4
0.00

55.56

0.00
0.00

100.00

0.00
16.67
83.33

0.00
0.00

100.00

0.00 0.00
0.00 0.00

100.00 100.00
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16.m 17.m 18.00 19.00 20.00 21.00 2.0O 23.00 24.@

0.00
0.00
0.00

0.00
0.00

0.m
0.m

50.00
0.m
0.m
0.00

0.00
0.00

15.00

0.00
0.00

0.00
0.00

20.00
0.00

15.00
0.00

0.00
0.00
0.m

0.00
0.00

0.00
0.m

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

10.00
5.00

15.00
10.00
10.00
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

15.00

0.00
0.00

0.00
0.00

10.00
0.00
5.00

10.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00

25.00
20.00
0.00
0.m

0.00
0.00

0.00
0.00

30.00
0.00

10.q)
0.00

0.00
0.00
0.00

0.00
0.00

20.00
20.m
0.00
0.00

50.00
15.m
5.00

30.00

50.00
10.00
10.00
30.00

45.00
10.00
10.00
35.00

40.00
15.00
10.00
35.m

40.00
15.00
15.00
30.00

50.00
10.00
10.00
30.00

35.00
10.00
15.00
40.00

40.00
10.00
15.00
35.00

45.00
20.00
10.00
25.00

0.00
0.00

100.00

30.00
0.00

70.00

0.00
0.00

100.00

0.00
0.00

100.00

0.00
0.00

100.00

0.00
0.00

100.00

0.00
0.00

100.00

37.50
0.00

62.50

0.00
0.00

1m.00
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25.00 26.00 27.W 28.00 29.00' 30.00 Mean SDev Freq

0.00
0.00
0.00

0.00
0.00

0.00
0.00

25.00
20.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00

25.00
5.m
0.00

10.00

0.m
0.m

20.00
0.00

15.00
5.00
0.00
0.00

0.00
0.00

10.00

0.00
0.m

10.m
0.00

25.m
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

10.00
0.00

20.00
5.00
5.00
0.00

0.00
0.00
0.00

0.00
0.00

20.00
35.00
0.00
0.00
0.00
0.00

0.83
0.17
1.50

o.17
0.40

3.93
4.17

21.6
6.33
3.67
0.67

3.67
0.90
4 . 1 1

0.90
1.82

6.58
9.14

14.28
1 1 . 1 8
5.76
2.49

6.67
3.33

13.33

3.33
6.67

30.00
26.A7
93.33
40.00
36.67
6.67

0.00
0.00
5.00

45.00
10.00
10.00
35.00

4t).00
20.00
10.00
30.00

45.00
10.00
10.00
35.00

45.00
15.00
15.00
25.m

40.00
10.00
10.00
40.00

55.00
10.00
20.00
15.00

42.83
11.83
11.33
34.00

10.46

4.18

6.05

11.28

0.m
0.00

100.m

0.00
0.00

100.00

1 1 . 1 1
0.00

88.89

2.2
0.00

T7.78

0.00
0.00

100.00

0.00
0.00

100.00

6.18

1.41

92.41

13.36
4.66

13.52
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATMSQUALITATWE NOTE S
L999

SfTE NAI{E: Cell #5 I 89 (Reseeded) 93

AREA: Cottonwood Mine OId Waste Rock Area (Interim Reveg)

DATE: August L5-26, 1999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: 0-1 deg

EXPOST]RE: E

ANI!,IAL USE/DISTURBANCE: Used by deer and rabbits mostly

ERoSroN: Negligible

COVER: (see separate report for L999 guantitative data)

DO}TINANT PI,AI{T SPECTES OBSERVED:

Atriplex canescens

Kochia scoparia
I[alcomia africana
Sisyrnbrium aJ, tjss imum

Agropyron cristatum
Bromus tectorum
Elymus lanceoJatus
Hordeum jubatun
Stipa eomata

WOODY SPECIES DENSITY:

Atriplex caneseens
Cercocarpus Tedifoljus
Chrysothamnus narlseosus
Gutierrezia sarothrae

TOTAL

1995

609  .  84
10 .89
10 .89

63L .62

Number I Acre

L995

527  . 26

1998

l-068 .  67

59 .70

l:L3_g-.37

82
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Page 2
CeI l  #5

PRODUCTION:

Herbaceous
Woody

Total

NOTES:

1 9 9 8
(  lbs  /ac )

5 6 6  . 2 4
2 6 2  . 4 5

8 2 8  . 6 9

Previous years t data have been retained for
observation (see above) .

In L999 we sampled extensively for guantitative
data . A separate report has been written and submitted to Energt
West for this area for a potential bond release applieation .

For the quantitative data, w€ used transect lines
and random numbers (see separate report for
detai ls)  .

Plot looks better each year.

Many shrubs are mature.

3 )

1 )

2l

7',)

8 )

4 )

s)

6 ) Shrub representation was rrfairrt
present were large and mature.

. Those shrubs
Not a lot of shrub

cover, however.

Nearly no forb or weed cover, but good grass cover
and diversity.

one area within the site was quite trweedyrt.

I
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EN ERGY WEST.COTTONWOOD MIN E
Cell#5'89
Old Waste Rock (lnterim Reveg - Reseeded'93)
Slope: Gl deg
Exposure: E
Sample Date:1$26 Aug 99 1.00 2.00 3.00 4.00 5.00 7.006.00

TREES & SHRUBS
Atriplex canescens
Gutienezia sarothrae

FORBS
Eassia hyssoyifolia
Halogeton glomeratus
Kochia scopaia

GRASSES
Agropyron cistatum
Bromustectorum
Elymus lanceolatus
Elymus stfihrt
Hymuselymaides
Stipa comata
Stipa hymenoides

0.00
0.00

15.00
0.00
5.00

0.00
0.00
0.00

15.00
0.00
0.00
0.00

0.00
0.00

10.00
0.00
5.00

10.00
0.00
5.00
0.00
5.00
0.00
0.00

20.00
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

25.00
5.00
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

5.00
0.00

30.00
0.00
0.00
0.00
0.00

15.00
0.00

0.00
0.00
0.00

5.00
0.00

10.00
0.00
0.00
5.00
0.00

5.00
0.00

0.00
0.00
0.00

25.00
0.00
0.00
0.00
0.00

10.00
0.00

COVER
Total Living Cover
Litter
Bareground
Rock

35.00
5.00

50.00
10.00

35.00
10.00
30.00
25.00

45.00
10.00
20.00
25.00

40.00
10.00
20.00
30.00

40.00
10.00
20.00
30.00

35.00
10.00
35.00
20.00

40.00
10.00
20.00
30.00

% coMPostTtoN
Shrubs
Forbs
Grasses

0.00
57.14
42.ffi

0.00
42.ffi
57.14

4.4
0.00

55.56

12.50
75.00
12.50

12.50
0.00

87.50

42.86
0.00

57.14

12.50
0.00

87.50

84



8.00 9.00 10.00 11.00 12.W 13.00 14.00 15.00 16.00

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

10.00
0.00

25.00
0.00

20.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00

0.00
0.00

10.00
0.00
0.00

30.00
0.00
5.00
0.00

0.00
0.m

0.00
0.00
0.00

20.00
0.00

0.00
0.00
0.00

15.00
0.00

0.00
0.00
0.@

0.00
0.00
0.00

30.00
0.00
0.00
0.00
0.00
0.00
0.00

20.00
0.00
0.00
0.00
0.00

10.00
0.00

45.00
0.m
0.00
0.00
0.00

10.00
0.00

10.m
0.00
0.00
0.00
0.00

25.00
0.00

10.00
0.m
0.00
0.00
0.00

30.00
0.00

20.00
0.00
0.00
0.00
o.do
5.00
0.00

30.00
0.00
0.00
0.00
0.00
0.00

10.00

60.00
10.00
10.00
20.00

55.00
10.00
10.00
25.00

50.00
10.00
20.00
20.m

55.00
10.00
15.m
20.00

45.00
10.00
20.00
25.00

45.00
10.00
30.00
15.00

, 40.00
10.00
20.00
30.00

45.00
10.00
15.00
30.00

55.00
10.00
15.00
rc.00

50.00
0.m

50.00

0.00
0.00

100.00

40.00
0.00

60.m

0.00
0.00

100.00

2'2
0.00

n.78

0.00
0.00

100.00

0.00
0.00

100.00

4.4
0.00

55.56

27.27
0.00

72.73
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17.00 18.00 19.00 20.00 21.W 2.A0 23.00 24.W 25.00

0.m
0.00

0.m
0.00

20.00
0.00

0.00
0.00

15.00
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.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

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
5.m
0.00

40.00
5.m

20.00
0.00
0.00
0.00
0.00

20.m
0.00

30.00
0.00
0.00
0.00
0.00
0.00
0.m

15.m
0.00
0.00
0.00
0.00

10.00
0.00

15.00
0.00
0.00
0.00
0.00

10.00
10.00

25.00
0.m

' 0.00
0.00
0.00

15.00
0.00

20.00
0.00
0.00
0.00

15.00
0.00
0.00

10.00
10.m
0.m
0.00
0.00

25.00
0.00

30.00
s.00

15.00
50.00

50.00
10.00
15.00
25.00

60.00
10.00
15.00
15.00

30.00
10.00
20.00
40.00

40.00
20.00
15.00
25.00

35.00
10.00
20.00
35.00

55.00
10.00
15.00
20.00

35.00
10.00
15.m
40.00

45.00
10.00
10.m
35.00

0.00
0.00

100.00

0.00
0.00

100.00

33.33
0.00

66.67

0.00
0.00

100.00

37.50
0.00

62.50

0.00
0.00

100.00

27.27
0.00

72.73

0.00 0.00
0.00 0.00

100.00 100.00
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26.m 27.W 28.00 29.00 30.00 Mean SDev Freq

30.00
5.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.m

30.m
0.00

15.00
0.m

15.00
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
0.00
0.00

25.m
0.00

0.00
0.00

0.00
0.00
0.00

5.00
0.00
5.00
0.00
0.00

30.00
0.00

0.00
0.00

0.00
0.00
0.00

25.00
0.00
0.00
0.00
0.00

25.00
0.00

8.00
o.17

1.67
0.17
0.33

16.17
0.33
1.67
2.00
0.83

12.*
0.83

9.63

0.90

5.37
0.90
1.25

1 1 . 0 1
1.80
5.68
6.14
2.91

12.O2
2.61

50.00
3.33

10.00
3.33
6.67

86.67
3.33

13.33
13.33
10.00
66.67
10.00

0.00
0.00
0.00

65.00
10.00
15.00
10.00

50.00
10.00
15.m
25.00

35.00
10.00
20.00
35.00

40.00
10.00
20.00
30.00

50.m
10.00
15.00
25.00

4.67
10.00
19.17
%.17

9.21
2.24
7.97
8.73

53.85
0.00

46.15

30.00
0.00

70.00

0.00
0.00

100.00

0.00
0.00

100.00

0.00
0.00

100.00

16.36
5.83

Tt.81

18.82
17.99
23.4
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ENERGY \TEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATIVHQUALITATTVE NOTES
L999

SITE NAITIE: CelI  #6 r89 (Reseeded) r93

AREA: Cottonwood Mine Waste Rock Area (Interin Reveg)

DATE: August L5-26, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: 0-1 deg.

EXPOSTIRE: E

AI.IIMAL USE/DISTURBAIICE: Used intensively by deer and rabbits.

ERoSION: Negligible

COVER: (see separate report for L999 guantitative data)

DOMINAIIT PI"ANT SPECTES OBSERVED:

Atriplex eanescens

Koehia seoparia
Iilalcomia africana
S isynbrium al, tiss imum
Halogeton gTomeratus

Agropyron cristatum
Bromus tectorum
Elymus lanceolatus
Hordeum jubatun
Stipa comata
Stipa hymenojdes

WOODY SPECIES DENSITY:

Individuals/Acre

Atriplex canescens
Artemisia tridentata
Chrysotharnnus nauseosus
Gutiercezia sarothrae

TOTAL

t995

500 .94

10 .89

sLL_e!.

L996 1-998

5 2 7  . 2 6  6 9 6 . 9 6
4 4 L . 4 L

2 3  . 2 3

6 2 7 . 2 6  l - 1 6 1 . 6 0
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Page 2
CelI  #6

PRODUCTTON:

Herbaceous
Woody

TotaI

NOTES: 1)

1 9  9 8
(  lbs /ac )

2 8 5  . 3 7
3 7 3 . 4 4

558 .  8 l -

Some areas looked good, while others looked poor
(poorest near center of cell) . Areas around
parameter of cell looked good with good grass and
shrub cover. This was sirnilar to CeIl 5, but a
proportionate amount of the quadrats were placed
randomly in each area (weedy and more desirable) .

2) Previous density data was also included and are
shown above for comparisons.

3) General condition was fair, but not as good as
Ce I l  5 .

In 1999 we sarnpled extensively for quantitative
data . A separate report has been written and wbmitted to Energ,t
West for this area for a potential bond release application .

For the guantitative datar w€ used transect lines
and random numbers (see separate report for
deta i ls)  .

4 )

5 )
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ENERGY WEST-COTTONWOOD MI N E

Cell#6'E9
Old Waste Rock (lnterim Reveg - Reseeded'93)

Slope: 0-1 deg
Erposure: E

1.00 4.00 5.00 6.00 7.00
Sample Date:1$26 Aug 99 2.00 3.00

TREES & SHRUBS
Afiiplex canescens
Gutienezia sarcthrae

FORBS
Bassia hyssogifolta
Halogeton ghmeratus

Kochia scopaia

GRASSES
Agropyron cidatum
Bromustectorum
Elymus lanceolatus
Elymusstriflfli
Elymus etymcicles
Stipa comata
Stipa hymenaides

15.00
0.00

0.00
0.00
0.00

0.00
2.00

5.00
0.00

0.00
0.00

30.00
5.00
5.00

5.00
0.00

0.00
0.00
0.@

0.00
5.00

0.00
5.00

0.00
0.00
0.m

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.@

15.00
0.00
0.00
0.00
0.00

10.00
0.00

18.00
0.m
0.00
0.00
0.00
0.00
0.00

15.00
10.00
0.00
0.00
0.00
5.00
0.00

0.00
0.00
0.00
0.00
0.00
5.00
0.00

0.00
30.00
0.00
5.00
0.00

10.00
0.00

15.00
10.00
0.00
0.00
5.00

10.00
0.00

15.00
20.00
0.00
0.00
0.00

15.00
0.00

COVER
TdalLiving Cover
Litter
Bareground
Rock

40.00
10.00
10.00
40.00

20.00
5.00

10.00
65.00

35.00
10.00
15.00
40.00

45.00
10.00
15.00
30.00

50.00
10.00
10.m
30.00

45.00
10.00
5.00

40.00

55.00
15.00
5.00

25.00

% COMPOSITION
Shrubs
Forbs
Grasses

37.50
0.00

62.50

10.00
0.00

90.00

M,N
0.00

85.71

0.00
88.89
1 1 . 1 1

10.00
0.00

90.00

1 1 . 1 1
0.00

88.89

9.09
0.00

90.91
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8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00

0.00
0.00

0.00
0.00

0.00
15.00

5.00
0.00

0.00
0.m

5.00
0.00

0.00
0.00

20.00
0.00

0.00
0.00

10.00
10.00
10.00

20.m
5.00

20.00

0.00
0.00
0.m

20.00
0.00

3s.00

35.00
15.00
15.00

0.00
0.00

15.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
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

10.00
15.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
5.00
0.m

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00

15.00
15.00

25.00
10.00
0.00
0.00
0.00

15.00
0.00

20.00
0.00
0.00
0.00
5.00

10.00
0.00

35.00
0.00
0.00
0.00
0.00

10.00
0.00

30.00
5.m

20.m
45.00

55.00
10.00
10.m
25.00

40.00
10.00
10.00
40.00

65.00
10.00
10.00
15.00

65.00
10.00
10.00
15.00

60.00
10.00
15.m
15.00

50.00
10.00
15.00
25.00

55.00
10.m
15.00
20.00

45.00
10.00
15.00
30.00

0.00
100.00

0.00

0.00
81.82
18.18

37.50
0.00

6*2.50

7.@

u.62
7.69

0.00
100.00

0.00

8.33
25.00
66.67

0.00
0.00

100.00

36.36 0.00
0.00 0.00

63.64 100.00
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17.00 18.00 19.00 20.00 21.00 n.w 23.00 24.W 25.00

0.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.m

5.00
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.m

0.00
0.00

0.m
0.00
0.00

20.00
0.00

0.00
0.00
0.00

20.00
15.00
0.00
0.00
0.m

15.00
0.00

10.00
0.00
0.00

10.00
0.00

20.00
20.m

35.00
0.00

10.00
0.00
0.00

10.00
0.00

20.00
0.m
0.00
0.00
0.00

10.00
0.00

35.00
0.00
0.00
0.00
0.00
5.00

10.00

20.00
0.00
0.00
0.00
0.00

15.00
0.00

45.00
0.00
0.00
0.00
0.00

20.00
0.00

25.00
0.00
0.m
0.00
0.00

25.00
0.00

10.00
0.00
0.00
0.00
0.00

20.00
0.00

50.00
15.00
15.m
20.00

60.00
15.00
5.00

20.00

55.00
10.00
r0.00
25.00

35.00
r0.00
20.00
35.00

s0.m
15.00
15.00
20.00

55.00
10.00
r5.00
20.00

6s.00
15.00
5.00

15.00

50.00
10.00
10.00
30.00

50.m
15.00
5.00

30.00

0.00
0.00

100.00

0.00
0.00

100.00

0.00
0.00

100.00

M.n
0.00

85.71

0.00
0.00

100.00

36.36
0.00

63.&[

0.00
0.00

100.00

0.00
0.00

1m.00

40.00
0.00

60.00
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26.00 27.n 28.00 29.00 30.00 Mean SDev Freq

25.00
0.m

0.00
0.00
0.m

10.00
0.m

0.00
0.m
0.00

5.00
0.00

0.00
0.00

0.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00

5.00
0.m
0.m

20.00
0.00
0.00
0.00

5.00
0.90

3.83
1 . 1 7
3.33

7.42
2.91

9.28
3.34
7.89

12.10
7.43
1.80
4.35
1.50
7.18
4.71

43.33
13.33

16.67
13.33
20.00

76.67
30.00
3.33

16.67
10.00
73.33
13.33

0.00
0.00
0.00

10.00
0.00
0.00

10.m
0.00
0.00
0.00

25.00
0.00
0.00
0.00
0.00
0.00
0.00

20.00
0.00
0.00
5.00
0.00
5.00
5.00

25.00
0.00
0.00
0.m
0.00
5.00
0.00

15.77
4.17
0.33
1.67
0.50
8.67
1.67

45.00
10.00
20.00
25.00

35.00
10.00
10.00
4,5.00

40.00
5.00

15.00
40.00

30.00
10.00
15.00
45.00

35.00
10.00
20.00
35.00

47.@
10.50
12.33
30.17

1 1 . 1 5
2.69
4.61

1 1 . 5 1

55.56
0.00

4.4

28.37
0.00

71.43

12.fi
0.00

87.50

0.00
0.00

r00.00

28.57
0.00

71.43

13.26
16.01
70.73

15.92
34.00
32.n
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I

ENERGY VEST MINING COMPANY
QUALTTATTVE SAMPLING DATA SHEET AND

QUANTITATTVSQUALITATME N OTE S
1999

SITE NAI{E z CeLL #7 | 92 partial CeIl #Z | 9 3

AREA: Cottonwood Mine OId Waste Rock Area (Interin Reveg)

DATE: August 1'5-26, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: 0 2 deg

EXPOST]RE: E

ANIMAL USE/DISTURBANCE : Slight

EROSIoN: Negligible

COVER: (see separate report for L999 quantitative data)

DOMINANT PI.ANT SPECIES OBSERVED:

Atriplex canescens
Ceratoides lanata
Gutierrezia sarothrae

Kochia scoparia
Itlalcomia africana
S isyrnbrium aJ. tiss imum

Agropyron cristatum
Bromus tectorum
ETymus TanceoJatus
Hordeum jubatun
Stipa comata
Stipa hymenoides

WOODY SPECTES DENSTTY:

fndividuals/Acre

1995 L996 r -998

At r i p lex  canescens  159  L .gA  2044 .46  i - l - 94 .93
Artemisia t r identata 2ss.G4 23.23 46.46
Gutierrezia sarothrae 46.46
Ephedra vir id is 23.23

TOTAL  1847 .  58  2067  . 65  L300 .98
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Page 2
CeI l  #t

PRODUCTION:

Herbaceous
Woody

Total

NOTES:  1)

1 9 9 8
(  l b s / a c )
4 L 5 . 5 5

4 4 . 2 5

4 5 9 . 9 L

Site beginning to improve. Unlike last year,
there was good diversity of young shrubs and
grasses this year.

Previous density data shown above for comparisons.

Used transect lines and sampled with a random
nunber at right angle every 25 ft.

Sampled cover and frequency by ocular methods -

Sarnpled density using the point quarter method.

Sampled productivity by clipping, weighing and
double sampling.

A separate report has been written and submitted to Energt West for this

area for a potential bond release application .

2',l,

3 )

4 )

5 )

6 )

7 '
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ENERGY WEST.COTTONWOOD MIN E
Cell #7'92, Partial Cell #7'93
Old Waste Rock (lnterim Reveg - Reseeded'93)
Slope: G2 deg
Exposure: E
Sample Date: 1S21 Aug 99 1.00 2.W 3.00 4.00 5.00 6.00 7.00

TREES & SHRUBS
AftemHa tridantata
Atrifrx canescens
Ephedra vindis
Gutbnazia sarothrae

FORBS
Halogoton glonnntus
Kochia scopana
M ach aennffi era canescens
Salsola pefihr

GRASSES
Agrcpyrcn cidatum
Bromustectorum
Elymus lanceolatus
Hymus sntithil
Elymus s@afis
Elymus atymaides
Stipa comata
Stipa hymenoides

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
0.00
0.00

5.00
0.00
0.00
0.00
0.00
0.00
5.00
0.m

0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
5.00
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
5.00
0.00

10.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00

10.00

0.00
10.00
0.00

0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00

15.00
0.00
0.00

20.00
0.00

10.00
0.00
0.00

10.00
0.00
0.00

20.00
0.00

10.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

20.00
0.00

0.00 0.00

COVER
TotalLMng Cover
Litter
Bareground
Rock

35.00
10.00
10.00
45.00

30.00
r0.m
20.00
40.00

45.00
10.00
15.00
30.00

25.00
5.qo

20.00
50.00

40.00
10.00
20.00
30.00

35.00
10.00
20.00
35.00

25.00
10.00
15.00
50.00

% coMPoslTloN
Shrub
Forbo
Grasses

0.00
0.00

100.00

16.67
50.00
33.St

11 .11
0.00

88.89

0.00
0.00

100.00

12.fi
0.00

87.50

42.ffi
0.00

57.14

20.00
0.00

80.00
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8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00

0.00
0.00
0.00
0.m

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00

0.00
0.00
0.m

20.00

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.@
0.00

0.00
5.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
5.00
0.m
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

5.00
0.m
0.00
0.00

0.00
0.00
0.00
0.00

0.00
15.m
0.00

25.00
0.00
0.00
5.00
0.00

0.00
50.00
0.00
0.00
0.00
5.00
5.00
0.m

0.00
0.00
0.00
0.00

0.00
35.00
0.00
0.00
0.00
5.00
5.00
0.m

10.00
0.00
0.00
0.00
0.00
0.00

20.m
5.00

10.00
0.00
0.00
0.00
0.00
0.00
5.00

30.00

10.00
0.00
0.00

10.00
0.m
0.00

25.00
0.00

10.00
0.00
0.00

10.00
0.00
0.00
5.00

10.00

0.00
0.00
0.00

35.00
0.00
0.00
5.00
0.00

30.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

45.00
10.00
10.00
35.m

65.00
10.00
5.00

20.00

65.m
20.00
5.00

10.00

35.00
10.00
10.00
45.00

50.00
10.00
15.00
25.00

50.00
5.@
5.00

40.00

40.00
10.00
15.00
35.00

40.00
10.00
15.00
35.m

35.00
10.00
20.00
35.00

0.00
0.00

100.00

0.00
7.68

92.31

n.77
0.00

69.23

0.00
0.00

100.00

10.00
0.00

90.@

10.00
0.00

90.00

12.fi
0.00

87.50

0.m
0.00

100.00

14.29
0.00

85.71
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17.m 18.00 19.00 20.00 21.00 22.n

0.00
0.00
5.m
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
5.00

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

5.00
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
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

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

15.00
5.00
0.00
5.m
0.m
5.00
5.00
0.00

0.00
30.00
0.00
0.00
0.00
0.00

10.00
5.00

0.00
0.m
0.00

25.00
0.00

10.00
10.00
0.00

5.00
0.00
0.00

25.00
0.m
0.00
0.00
0.00

10.00
0.00
0.00

10.00
0.00
0.00
5.00
0.00

20.00
0.00
0.00

10.00
0.00
0.00
5.00
0.00

0.00
0.00
0.00
0.00
5.00
0.00

25.W
10.00

25.00
0.00
0.00
5.00
0.00
0.00
0.00

10.00

10.00
0.00
0.00

30.00
0.00
0.00
0.00
0.00

40.00
20.00
10.00
30.m

50.00
10.00
5.00

35.00

45.00
10.00
10.00
35.m

40.m
10.00
15.00
35.00

40.00
10.00
10.00
40.00

35.00
10.00
15.00
40.00

40.00
10.00
10.00
40.00

40.00
10.00
15.00
35.00

40.00
10.00
10.00
40.00

12.50
0.00

87.50

10.00
0.00

90.00

0.00
0.00

100.00

25.00
0.00

75.00

25.00 0.00
12.fi 0.00
62.50 100.00

0.00
0.00

100.00

0.00 0.00
0.00 0.00

1m.00 100.00
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26.m 27.W 28.00 zg.oo 30.00 31.00 32.00 33.00 34.00

0.00
0.00
0.00
0.00

0.m
0.00
0.00
0.m

0.m
0.00
0.00
0.00

0.m
0.00
5.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
5.00
0.00

0.00
0.00
0.00
5.00

0.00
0.00
5.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

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.m
0.00

5.00
5.00
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

15.00
0.00
0.m
0.00
0.00
5.00
5.m
5.m

0.00
0.00
0.00
0.m
0.00
0.00
0.00

55.00

0.00
5.00
0.m
0.00
0.00
0.00

15.00
0.00

20.00
0.00
5.00
0.00
0.00
0.00

10.00
0.00

10.00
0.00
0.00
0.00
0.00
0.(x)

30.00
s.00

15.00
0.00
0.00
0.00
0.00
0.00

10.00
10.00

10.00
0.00

10.00
0.00
o.ob
0.00

15.00
15.00

25.00
0.00
0.00

15.00
0.00
0.00
0.00
0.m

35.m
10.00
35.00
20.00

35.00
20.00
25.00
20.00

55.00
10.00
20.00
15.m

30.00
15.00
20.00
35.00

40.00
10.00
20.00
30.00

45.00
10.00
25.00
20.00

45.00
, 10.00

10.00
35.00

50.00
10.00
25.00
15.00

50.00
15.00
10.00
2s.00

0.00
0.m

100.00

0.00
M.n
85.71

0.00
0.00

100.00

16.67

16.67

66.67

12.50
0.00

87.50

0.00
0.00

100.00

n.22
0.00

77.78

0.00
0.00

100.00

20.00
0.00

80.00
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35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.W 43.00

0.m
0.00
5.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.m

20.00
10.00
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
0.00

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

25.W
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

20.00
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
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.m
0.00
0.m

10.00
0.00

15.00
15.00

35.00
0.00
0.00

10.00
0.00
0.00

10.00
0.00

25.00
0.00
0.m
0.00
0.00
0.00

rc.00
0.00

55.00
0.00

. 0.00
0.00
0.00
0.00
0.00
b.oo

15.m
0.00
0.00

10.00
0.00
0.(n

10.00
10.00

10.00
0.00
0.00

10.00
0.00
0.00

10.00
10.00

45.00
20.00
10.00
25.m

50.00
15.00
15.m
20.00

55.00
20.m
15.00
10.00

45.00
10.00
25.00
20.00

35.00
20.00
20.m
25.00

50.00
20.00
10.00
20.00

60.00
15.00
20.00
5.00

45.00
15.00
30.00
10.00

40.00
10.00
10.00
40.00

1 1 . 1 1
0.00

88.89

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

8.33
0.00

91.67

0.00 0.00
0.00 0.00

100.00 100.00
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4.W 45.00 Mean SDev Freq

ENERGY WEST.COTTONWOOD MIN

Cell #7'92, Partial Cell #7'93

Old Waste Rock (lnterim Reveg - Resee

Slope: G2 deg

Exposure: E

Sample Date: 1S21 Aug 99

0.00
0.00
0.00
0.00

0.m
0.m
0.00
0.00

0.00
0.00

20.00
15.00
0.m
0.00
5.m

10.00

0.00
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
5.00
0.00

0.56
2.00
o.4
0.78

0 . 1 1
0.33
o.n
0.11

9.78
3.56
0.78
6.78
0.67
1 . 1 1

11.00
4.67

1.57
4.27
1.42
3.3i!

o.74
2.21
1.03
o.74

11.35
10.25
3.3:l
9.38
2.%
3.48
E.86
9.68

11.11
28.89
8.89
6.67

2.n
2.2
4.4
2.2

92.2,
13.3t3
6.67

4.4
E.&9

13.33
u.4
35.56

TREES & SHRUBS
Artemisia tidentata
Atiplex canescens
Ephedra vifidis
Gutienezia sarothrae

FORBS

Halogeton glomeratus

Kochia scopaia

Machaeranthera canescens

Salsola pesfifer

GRASSES
Agropyron cistatum
Bromustectorum
Elymus lanceolatus
Elymus srnithli
Elymus spcafus
E$mus elymoides
Stipa comata
Stipa hymenoides

50.00
10.00
10.00
30.00

40.00
10.00
't0.00

40.00

42.89
11.89
15.n
30.00

8.91
3.98
6.75

10.95

COVER
Total Living Cover
Litter
Bareground
Rock

0.00
0.00

100.00

62.50
0.00

37.50

9.03
2.25

8.72

12.%
E.12

16.02

% COMPOSITION
Shrubs
Forbs
Grasses
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ENERGY VEST MINING COMPANY
QUALITATWE SAMPLING DATA SHEET AND

QUANTITATWSQUALITATTVE N OTE S
L999

SITE NAIIIE: Berm 1

AREA: Cottonwood Mine OId Waste Rock Area (1983 Interim Reveg)

DATE: August L5-26, 1999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: 1-20 deg.

EXPOSIJRE: E

ArfrMAL USE/DISTTTRBANCE :

EROSION: Negligible

COVER: (see separate report for L999 guantitative data)

DOMINANT PI,ANT SPECIES OBSERVED:

Atriplex canescens
Chry s othantnu s nauseosus
Gutiercezia sarothrae

Elymus Tanceolatus
Agropyron cristatum
Elymus smithii
Stipa hymenojdes

ro2



Page
Berm

DENSITY:

NOTES:

2
1

Individuals /Acre

Atriplex canescens
Chry s othanttnu s nauseosus
Ephedra viridis
Gutiercezia sarothrae
Purshia tridentata
Chrysothamnus v iscidif Torus

TotaI

L994

3 2 5 . 3 6
8 5 9  .  8 8
L 3 9  . 4 4
L 9 7 . 5 4

L L . 6 2

1 5 3 3 . 8 4

L995

4 5 7 . 3 8
1 1 3  2  . 5 5

4 3  . 5 6
9 8 .  O 1

1 0 . 8 9

L 7  4 2  . 4 0

L996

4 4 L . 4 L
L 4 L 7 .  1 5

2 3  . 2 3
6 9 6  . 9 5

2579 .75

2l

4 )

5 )

6 )

7',|

1) Sarnpled qualitatively only in L997 and 1998' but I
left the density of previous years for future
comparisons.

Used random numbers to sample berms.

Sanpled cover and frequency by ocular methods -

Sampled density using the point guarter method.

Sampled productivity by clippiD9, weighing and
double sampling.

A separate report has been written and submitted to Energt West for this
area for a potential bond release application .
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ENERGY WEST-COTTONWOOD MI N E
Berm #1
Old Waste Rock (lnterim Reveg'83)
Slope: 1-20 deg
Expcure: E
Sample Date: 1$'26 Aug 99 1.00 2.00 3.00 4.00 5.00 6.00

SHRUBS
Atnflex caaescens
C h ry soth amnus rauseos u s (C)
Ephedra viidis
Gutierezia sarothrae

FORBS
Halogeton glomentus
Malcomia africana
Salsola pesfr'fer

GRASSES
Agropyron cdstatum
Hymussnithli
Stipa comata

0.00
25.00
0.00
0.00

0.00
0.00
0.00

20.00
0.00
5.00

20.00
15.00
5.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

20.00
0.00
5.00
0.00

5.m
0.00
0.00

5.00
15.00
0.00

20.00
0.00
0.00
0.00

5.00
0.00
0.00

10.00
0.00
0.00

10.00
0.00
0.00
0.00

5.00
0.00
0.00

5.00
0.00
0.00

20.00
0.00
0.00
0.00

0.00
0.00
0.00

10.00
0.00
0.00

COVER
TotalLMng Cover
Litter
Bareground
Rock

50.00
10.00
10.00
30.00

40.00
10.00
10.00
40.00

50.00
10.00
20.00
20.00

35.00
10.00
5.00

50.00

20.00
5.00
5.00

70.00

30.00
10.00
10.00
50.00

% COMPOSITION
Shrubs
Forbs
Grasses

50.00
0.00

50.00

100.00
0.00
0.00

50.m
10.00
40.00

57.14
14.8
28.57

50.00
25.00
25.00

66.67
0.00

33.33
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7.00 8.00 9.00 10.00 Mean SDev Freq

ENERGY W

Berm #1

Old Waste R

Slope: 1-20

Exposure: E

Sample Date

0.00
5.m
0.00
0.00

0.00
0.00
0.00

40.00
0.m
0.00

0.m
30.m
0.00
0.00

0.00
0.00
0.00

5.00
0.00
0.00

0.00
25.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

20.00
0.00
0.00

10.00

0.00
10.00
10.00

0.00
0.00
0.00

11.00
10.00
1.00
1.00

1.50
1.00
1.00

9.50
1.50
0.50

9.€

11.txt
2.W
3.00

11.72
4.50
1.50

60.00
50.00
20.00
10.00

30.00
10.00
10.00

70.00
10.00
10.00

2.m
3.00
3.00

SHRUBS

Atiplex cane

Chrysotham

Ephedra viid

Gutienezia s

FORBS

Halogeton gl

Malcomia afr

Sa/so/a pesf

GRASSES

Agropyron cr

Elymussmlt

Stipa comata

45.00
10.00
20.m
25.00

35.00
5.00

r0.00
50.00

25.00
10.00
r5.00
50.00

50.00
5.m
5.00

40.00

38.00
8.50

11.00
42.fi

10.30
2.n
5.39

14.01

COVER
Total Living
Litter
Bareground
Rock

1 1 . 1 1
0.00

E8.89

E5.71
0.00

14.8

60.00
40.00
0.00

63.06
E.93

28.01

25.51
13.16
m.m

100.00
0.00
0.00

% coMPos
Shrubs
Forbs
Grasses
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ENERGY VEST MINING COMPANY
QUALITATIVE SAMPLINC DATA SHEET AND

QUANTITATME/QUALITATTVE N OTES
r999

STTE NAI.TE: Berm 2

AREA: Cottonwood Mine Old Waste Rock Area (1984 Interim Reveg)

DATE: August L5-26 | 1999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE:  O-20 deg.

EXPOST]RE: E & N

AI.IrI.IAL USE/ Dr STI]RBAI.ICE :

EROSION: Negligible

COVER: (see separate report for L999 quantitative data)

DOMINAIIT PI,ANT SPECIES OBSERVED:

Artemisia tridentata
Atriplex confertitolia
Atriplex eanescens
Cercocarpus montanus
Chry sothamnu s nauseosus
Ephedra viridis
Gutierrezia sarothrae

Cryptantha sp.

Bromus tectorum
Elymus Tanceolatus
Agropyron eristatum
Elymus smithii
Elymus elymoides
Poa secunda
Stipa hymenoides
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Page
Berm

DENSITY:

Artemisia tridentata
Atriplex canescens
Atriplex eonf ert,i fol ia
Chry sothamnus nauseosus
Ephedra viridis
BrickeTlia microphyTTa
Gutierrezia sarothrae

Total

PRODUCTION:

Herbaceous
Woody

Total

NOTES:

4',!

5 )

6 )

7 )

8 )

e)

e)

Number I Acre
L994 1995 L996 L997

4 6 . 4 6
L 9 L 7  . 3 0  3 5 3 7  . 2 5  2 9 9 0 .  8 8  4 2 7  4  . 6 9

4 0 6 . 7 0  3 0 4 . 9 4  3 4 8 . 4 8  2 3 2 . 3 2
3 4 . 8 6  2 3 . 2 3
L L . 6 2

2 L . 7  8
4 2 4 L . 3 0  1 5 6 8  .  1 6  5 8 0 .  8 0  2 3  . 2 3

6 5 L  L . 7  8  5 5 3  2  .  L 2  3  0 8  9  . 8 6  4 5 3 0  . 2 4

L997
( l b s / a c )

2 3 5  . 3 L
7 7 0 . 7 3

1 0 0 6 .  0 4

HaIf of the berm has been disturbed by a new road.

L994, L995r1996 and L997 woody species densi ty
results were included for comparisons later.

The west side was mostly weedy species as a result
of the disturbance.

The north side has a good stand of mature woody
species, but low species diversity.

Used random numbers to sample berms.

Sanpled cover and frequency by ocular methods.

Sampled density using the point quarter method.

Sampled productivity by clipping, weighing and
double sampling.

A separate report has been written and submitted to Energ,t West for this
area for a potential bond release application .

The L997 production data has also been included
for comparsion.

2
2

1 )

2',)

3 )
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ENERGY WEST.COTTONWOOD MI N E
Berm#2
Old Waste Rock (lnterim Reveg'84)
Slope: G20 deg
Exposure: E & N
Sample Date: 1$26 Aug 99 1.00 2.W 3.00 4.00 s.00 6.00

SHRUBS
Afiiplex canescens
Gutienezia sarothrae

FORBS

GRASSES
Agropyron cistatum
Bromus tectorum
Stipa hymenaides

20.00
5.m

20.00
0.00
0.00

25.00
0.00

20.00
0.00
0.00

25.00
0.00

25.00
0.00
0.00

0.m
0.00

50.00
0.00
0.00

30.00
0.00

40.00
0.00
0.00

10.00
0.00

50.00
0.00
0.00

COVER
TotalLiving Cover
Litter
Bareground
Rock

45.00
25.00
5.m

25.00

45.00
20.00
10.00
25.m

50.00
10.00
20.00
20.00

50.00
10.00
10.00
30.00

70.00
10.00
10.00
10.00

60.00
20.00
10.00
10.00

% COMPOSITION
Shrubs
Forbs
Grasses

55.56
0.00

4.4

55.56
0.00

4.4

50.00
0.00

50.00

0.00
0.00

1m.00

42.ffi
0.00

57.14

16.67
0.00

83.33

I
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7.00 8.00 9.00 10.00 Mean SDev Freq

ENERGY W
Berm #2
Old Waste R
Slope:0-20
Exposure: E
Sample Date

20.00
0.00

40.m
5.00
0.m

25.00
0.00

25.00
0.00
0.00

40.00
0.00

20.00
0.00
0.00

15.00
0.00

10.00
0.00

20.00

21.W
0.50

30.00
0.50
2.00

10.4

1.50

B.n
1.50
6.00

90.00
10.00

100.00
10.00
10.00

SHRUBS
Atiflex cane
Gutienezia s

FORBS

GRASSES
Agropyron cr
Bramustect
Stipa hymen

65.00
20.00
5.00

10.m

50.00
10.00
10.00
30.m

60.00
20.00
10.00
10.00

45.00
20.00
20.00
15.00

54.00
16.50
11.00
18.50

8.60
s.50
4.90

8.08

COVER
TotalLiving
Litter
Bareground
Rock

n.77
0.00

69.23

50.00
0.m

50.00

66.67
0.00

33.33

33.3it
0.00

66.67

fi.14
0.00

59.86

19.18
0.00

19.18

% COMPOS

Shrubs

Forbs

Grasses
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SITE NAII{E 3 Berm 3

AREA: Cottonwood Mine OId Waste Rock

DATE: August L5-26, L999

IIORKERS: P. Col l ins,  D. Col l ins

SLOPE: 0-20 deg.

EXPOSTIRE: NE & SW

ANIMAL USE/DISTTIRBANCE :

EROSION: Negligible

COVER: (see separate report for L999

DOI{INAI{T PI,ANT SPECIES OBSERVED:

Artemisia tridentata
Atriplex canescens
Cercocarpus montanus
Chry s othanrnu s nauseosus
Ephedra viridis
Gutierrezia sarothrae

tlachaeranthera grinde 7 ioides

Agropyron cristatum
Elymus smjthii
Elymus lanceolatus
Stipa comata
Stipa hymenoides

ENERGY \TEST MINING COMPANY
QUALITATTITE SAMPLING DATA SHEET AND

QUANTITATME/QUALITATWE N OTE S
1999

Area (1985 Inter im Reveg)

quantitative data)
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Page 2
Berm 3

DENSITY:

Artemisia tridentata
Atriplex canescens
Chry s othamnus nauseosus

TotaI

PRODUCTTON:

Herbaceous
Woody

TotaI

NOTES: 1 )

2',1

3 )

4 )

s)

6 )

Individuals I Acre
L99 4

3055 .05
LL .62

3057 .68

1995 L995 L997

2 3  . 2 3  4 6 . 4 6
2 3 9 4 . 9 L  L 9 2 8 . 2 6  3 8 5 6 . 8 2

1 0 . 8 9  2 3  . 2 3  2 3  . 2 3

2 3 9 5 .  8 0  L 9 7  4  . 7 2  3 8 5 6 .  5 1

L997
(  lbs /ac )
4 7 3 . 8 3

L O 7  2  . 6 L

L 5 4 5  . 4 4

Used random numbers to sample berms.

Sampled cover and frequency by ocular methods.

Sanpled density using the point guarter method.

Sanpled productivity by clippiDg, weighing and
double sampling.

A separate report has been written and submitted to Energt West for this
area for a potential bond release application .

Had good mature, shrub cover, but fair to good
grass cover entire length of berm.

Not much species diversity.

L994, L995,L996 and L997 woody species densi ty
results were included for comparisons later.

The L997 production data has also been included
for comparison.

7 )

8 )

e)

I
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ENERGY WEST.COTTONWOOD MINE
Berm #3
Old Waste Rock (lnterim Reveg'85)
Slope: $'20 deg
Exposure: NE & SW
Sample Date: 1$,26 Aug 99 1.00 2.W 3.00

1 thru I North Face

4.00 5.00 6.00

SHRUBS
Atiplex cenescens
Efrtedra ifidis

FORBS
S ph ae ralc e a g ro ssul a fi fali a

GRASSES
Agropyrcn aistatum
Atipex conferffiolia
Bromustectorum
Elymus strtthfr
Hllaia jannsli

Stipa hyrnnaides

40.00
0.00

0.00

10.m
5.00
0.00
0.00

10.00
0.00

25.00
0.00

25.00
0.00
0.00
0.00
0.00
0.00

25.00
0.00

0.00
0.00

70.00
0.00

0.00

20.00
0.00

0.000.00 10.00 0.00

0.00
10.00
0.00
0.m
0.00

10.00

30.00
0.00
0.00

10.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

10.00
0.00
0.00

10.00
0.00

10.00

COVER
TdalLiving Corer
Litter
Bareground
Rock

65.m
10.m
10.00
15.00

50.00
10.00
10.00
30.00

55.00
10.00
5.00

30.00

40.00
10.00
20.00
30.00

70.00
5.00

20.00
5.m

50.00
10.m
10.00
30.00

% coMPostTtoN
Shrubs
Forbs
Grasses

61.54
0.00

38.46

50.00
0.00

50.00

45.45
1 8 . 1 8
36.36

0.00
0.00

100.00

100.00
0.00
0.00

40.00
0.00

60.00

TT2



7.00 8.00

9 thru 15 South Face

9.00 10.00 11.00 12.N 13.00 14.00

0.00 0.00 0.m 0.00 0.00

25.00
0.00

20.00
0.m
5.00
0.00
0.00
0.00

25.00
0.00

20.00
0.00
0.00
0.m
0.00
0.00

40.00
0.00

25.00
0.m
0.00
0.00
0.00
0.00

70.00
0.00

0.00
0.m
0.00
0.00
0.00
0.00

70.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

35.00
0.00

0.00

35.00
0.00
0.00
0.00
0.00
0.00

80.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

45.00
30.00

0.00
0.00
0.00
0.00
o.oo
0.00

30.00
0.00

20.00
0.00
0.00
0.00
0.00
0.00

50.m
20.00
15.00
15.00

45.00
25.00
20.00
10.00

65.00
10.00
10.00
15.00

70.00
10.00
10.00
r0.00

70.00
10.00
10.00
10.m

70.00
20.00
5.00
5.00

80.00
,10.00

5.00
5.00

75.00
10.00
10.00
5.00

50.00
10.00
25.00
15.00

50.00
0.00

50.00

55.56
0.m

4.4

61.54
0.00

38.46

100.00
0.00
0.00

100.00
0.00
0.00

50.00
0.00

50.00

100.00
0.00
0.00

100.00
0.00
0.00

60.00
0.00

40.00
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ENERGY WEST.COTTONWOOD MINE

Berm #3

Old Waste Rock (lnterim Reveg'85)

Slope: G20 deg

Exposure: NE & SW
Mean SDev Freq Sample Date: 1$26Aug gg

SHRUBS
40.00 n.14 93.3i| Atiflex canescens
2.W 7.4 6.67 Ephedra viidis

FORBS
0.67 2.49 6.67 Sphaeralcea grossutafiifotia

GRASSES
13.00 n.n, 60.00 Agropyron cistatum
1.00 2.71 13.33 Atiflex confeftTotie
0.3i1 I.X 6.67 Brcmustectorum
1.33 3.40 13.33 Etymus smithti
0.67 2.49 6.67 Hilaia jamesti
1.33 3.4O 13.33 Stipa hynrenoides

60.381 11.90
12.n 5.10
12.33 6.02
15.33 9.57

COVER
Total Living Cover
Litter
Bareground
Rock

64.94 28.8
1.21 4.9

38i.85 28.01

% coMPostTtoN
Shrubs
Forbs
Grasses

114



ENERGY VEST MINING COMPANY
QUALITATME SAMPLING DATA SHEETAND

QUANTITATIVE/QUALITATWE N OTE S
L999

SITE NAII{E: Berm 4

AREA: Cottonwood Mine Old Waste Rock Area ( t 86 fnterim Reveg)

DATE: August L5-26, 1999

WORKERS:  P.  Col1 ins ,  D.  Col l ins

SLOPE'. 28 deg.

EXPOST]RE: N, E

AI-III.{AL USE / DI STT'RBANCE :

ERoSION: Negligible

COVER: (see separate report for L999 guantitative data)

DOMINAT{T PI,ANT SPECIES OBSERVED:

Atriplex canescens
Chrysothamnus nauseosus
Gutiercezia sarothrae
Ephedra viridis

Agropyron eristatum
Elymus Tanceolatus
Elymus snithii
Stipa hymenoides
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Page
Berm

WOODY SPECIES DENSITY:

Atriplex canescens
Cercocarpus montanus
Chry sothamnu s rzauseosus
Gutiertezia sarothrae
Ephedra viridis

TOTAL

PRODUCTION:

Herbaceous
Woody

TotaI

NOTES:

3 )

4 )

5 )

5 )

7 )

8 )

e)

10 )

2
4

199s
1 9 6 . 0 2

8 7 . t 2

2 t . 7 8

304.92

Individual s /Acre
1996

8 3 5 . 3 5

1 3 9 . 3 9

2 3 . 2 3

9 9 8 .  9 8

L997

7 2 2 . 0 8
8 3 . 8 8

8 0 5 . 9 6

(  lbs /ac )
7  3 L . 9 8
4 3 5  . 9 9

L L 6 7  . 9 7

L997
9 2 . 9 3
2 3 . 2 3

3 9 4 . 9 4
2 3 . 2 3

3 4 8 . 4 8

882 .82

1 9 9 8
2 4 3 . 9 4

2 7 8 . 7 8

3 8 3 . 3 3

9 0 5 .  0 5

1 9 9 8

1 )

2 '

Good cover, but poor spp. diversity.

Not many shrub spp. , but those that stere present
were large and mature.

The map showed east and south side of the CeII 7
to sample this year for the berm.

Used random numbers to sample berms.

Sampled cover and freguency by ocular methods.

Sarnpled density using the point quarter method.

Saurpled productivity by clippiDg, weighing and
double sampling.

A separate report has been written and submitted to Energ,t West for this

area for a potential bond release application .

Lggs, Lggl ,  LggT and 1998 woody species densi ty
results were included for comparisons later-

The 1997-gg production data has also been included
for comparison.
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ENERGY WEST.COTTONWOOD MIN E
Berm #4
Old Waste Rock (lnterim Reveg'86)
Slope:28 deg
Exposure: NE
Sample Date: 1$26 Aug gg 1.00 2.00 3.00 4.00

SHRUBS
Chrysothamnus nauseos us (A)
Ephedra vindis

FORBS
M ach ae n nthe ra ca ne sce ns

GRASSES
Agropyron cistafum
Hymus sttrithfr
Stipa comata

0.00
0.00

0.00

35.00
10.00
0.00

0.00
5.00

15.00
35.00
0.00

5.00
0.00

25.00
0.00

10.00

0.00
10.00

5.00

't0.00

25.00
0.00

0.00 0.00

COVER
TotalLMng Cover
Litter
Bareground
Rock

45.00
20.00
10.00
25.00

55.00
15.00
10.00
20.00

40.00
10.00
10.00
40.00

50.00
15.00
10.00
25.00

35.00
10.00
10.00
45.00

% coMPosrTtoN
Shrubs
Forbs
Grasses

0.00
0.00

100.00

9.ff)
0.00

90.91

12.&
0.00

87.50

20.00
10.00
70.00

rt7



Mean SDev Freq

ENERGY WEST-COTTONWOOD MINE
Berm #4
Old Waste Rock (lnterim Reveg'86)
Slope: 28 deg
Exposure: NE
Sample Date: 1$26 Aug 9d

1.67 2.36 33.33

SHRUBS
C h ry soth am nus nauseos u s (A)
Ephedra vifidis

FORBS

M ach aeranthera canescens

GRASSES
Agropyron cistatum
Elymussmithii
Stipa comata

5.00
2.50

9.13
3.82

33.33
3i!.33

8it.33
66.67
16.67

18.St
16.67
1.61

11.43
14.04
3.73

45.83
14.17
10.m
30.00

6.72
3.4
0.00
9.13

COVER
TotalLMng Cover
Litter
Bareground
Rock

15.27
4.05

80.69

17.03
5.86

16.36

% coMPostTtoN
Shrubs
Forbs
Grasses

1 1 8



ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATME N OTE S
r999

SITE NAI,TE: CTW Reference Area

AREA: Cottonwood Mine OId Waste Rock Area

DATE: August L5-25, L999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: 1 5 deg

EXPOSURE: E

ANIMAL USE/ DISTT'RBANCE :

EROSION: Slight, natural

COVER: (see separate

DOI.IINANT PLAI{T SPECIES

Cercocarpus montanus
Ephedra viridis
Juniperus osteosperma
Opuntia polyacantha
Pinus edulis
Yucca harrimaniae

Lepidiun montanum
Descurainia pinnata
Eriogonum bicolor
Euphorbia fendleri
Penstemon pachyphyTTus
Cryptantha sp.

WOODY SPECIES DENSITY:

Cercocarpus montanus
Ephedra viridis
Gutiercezia sarothrae
Juniperus osteosperma
Opuntia polyacantha
Pinus edul,is
Artemisia nova
Yucca harrimaniae

report for L999 guantitative data)

OBSERVED:

L994

8 9 . 0 3
L68 . L7

9 . 8 9
4 4 5  .  L 5

8 9 . 0 3
3 2 5  . 4 4

5 9 . 3 5

1:l€-7 . 06

Numbers/Acre
L995 L996

8 5 .  0 2  6 8 . 6 8
2 3 3 . 7 9  L 9 6 . 2 3

1 0 . 5 3
L g L . 2 9  L 4 7 . L 7

6 3 . 7 6  6 8 . 5 8
4 3 5  . 7  L  2 8 4  . 5 3

1 0 .  6 3
4 2 . 5 L  L 9 . 6 2

1 0 6 2 . 7 0  7 8 4 . 9 1TOTAL
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Page 2
CTW Reference Area

NOTES:  1)

2 )

Quantitative data only in L997 and L998, but
previous data have been retained for comparison.

Used transects with random numbers to sample the
area.

Sanpled cover and freguency by ocular methods.

Sanpled density using the point quarter method.

Sarnpled productivity by clippi\g, weighing and
double sampling.

A separate report has been written and submitted to Energt West for this
areafor a patential bond release application.

3 )

4 )

s)

6 )

L20



ENERGY WEST.COTTONWOOD M]NE
CTW Reference Area
Old Waste Rock Area
Slope 1-5 deg
Exposure: E
Sampfe Date:23-27 Aug 99 1.00 2.00 3.00 4.00 5.00 6.00

OVERSTORY
Juniperus osfeosperma
Pinus edulis

SHRUBS
Cercocarpus montanus
Efltadn viidls
Gutienezia sarothrae
Juniperus osfeosperma
Optntia pdyacantha
Pinus edulis

FORBS
Cheenacfis douglasii
Cryptantha llava
Eiogonum bicolor
Euphorbia fendert
Panstemon sp.
Physaia chambedi
Yueca hanimaniae

GRASSES
Stipa hymenoides

0.00
0.00

0.00
0.00

0.00
25.00

0.00
0.00

0.00
0.00

0.00
25.00

0.00
0.00
0.00

25.00
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
5.00

15.00
0.00
0.00
0.00
0.m

10.00

0.00
0.00
5.00

13.00
0.00
0.00

0.00
0.00
0.00
5.00
0.00

10.00

0.00
0.00
3.00
0.00
2.00
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
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 0.00 0.00 0.00 0.00 0.00

COVER
Overstory (O)
Understory (U)
Litter
Bareground
Rock

0.00
30.00
15.00
15.00
40.00

0.00
15.00
10.00
10.00
65.00

25.00
10.00
80.00
5.00
5.00

0.00
18.00
12.00
20.00
50.00

25.00
15.00
70.00
5.00

10.00

% COMPOSITION
Shrub
Forbs
Grasses

83.33
16.67
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00 100.00
0.00 0.00
0.00 0.00

TOTAL COVER (o + U) 30.00 15.00

I2L

25.00 r8.00 40.00



7.OO 8.00 9.00 r0.00 11.00 12.W 13.00 14.00 15.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
8.00
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

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
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
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
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
29.00
0.00
0.00
0.00
0.00

0.00
0.00
1.00
0.00
0.00
0.00
0.00

0.00

0.00
20.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
2.00
3.00
0.00
0.00
0.00
0.00

0.00
40.00

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
5.00
5.00
0.00
0.00
0.00
0.00

0.00 0.00 0.00 0.00 0.00

0.00
10.00
2.00

70.00
18.m

0.00
10.00
10.00
15.00
65.00

0.00
10.00
15.00
70.00
5.00

0.00
10.00
15.00
50.00
25.00

0.00
10.00
20.00
65.00
5.00

0.00
10.00
15.00
20.00
55.00

0.00
30.00
20.00
30.00
20.00

20.00
5.m

85.00
5.00
5.00

40.00
10.00
80.00
5.00
5.00

0.00
1m.00

0.00

0.m
100.00

0.00

0.00
100.00

0.00

100.00
0.00
0.00

0.00
100.00

0.00

0.00
100.00

0.00

96.67
3.33
0.00

0.00
100.m

0.00

1m.00
0.00
0.00

I
10.00 10.00 10.00 10.00 10.00
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16.00 17.00 18.00 19.00 20.00 21.00 2.W 23.00 24.W

10.00
0.00

0.00

0.00
0.00

30.00
0.00

0.00
0.00

0.00
0.00

0.00
35.00

0.m
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
0.00
0.00
0.00

15.@

0.00

0.00
0.00
0.00

35.00
0.m
0.00

0.00
0.00
0.m
0.00
0.00
0.00
0.00

0.m
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
0.00
0.00

23.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00

30.00

0.(n
0.00
0.00
0.00
0.00

35.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

3.00
5.00
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
5.00
5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
2.00
0.00
0.00

0.00
3.00
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
35.00
55.00
5.00
5.00

0.00
10.00
10.00
55.00
25.00

30.00
15.00
15.00
65.00
s.00

0.00
10.00
20.00
20.00
50.00

0.00
25.00
20.00
5.00

50.00

35.00
5.00

30.00
10.00
55.00

0.00
35.00
55.00
5.00
5.00

0.00
10.00
10.00
20.00
60.00

15.00
35.@
10.00
15.00
40.00

100.00
0.00
0.00

0.00
100.00

0.00

100.00
0.00
0.00

0.00
100.00

0.00

92.00
8.00
0.00

0.00
100.00

0.00

100.00
0.00
0.00

0.00
100.00

0.00

100.00
0.00
0.00

40.m45.00 10.00 45.00 10.00 25.(a
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25.m 26.00 27.W 28.00 29.m 30.00 31.00 32.00 33.00

0.00
0.m
0.00

35.00
0.00
0.00

25.00
0.00

0.00
0.00
0.00
0.00
0.m
0.00
0.m

0.00

0.00
0.00

0.00
10.00
0.00
0.00
5.00
0.00

0.00
0.m
0.00
0.m
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
2.00
0.00
0.00
3.00
0.00

0.00
40.00

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
50.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00
10.00
0.00
0.00
0.00

15.00

0.00
0.00
0.00
0.m
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.m
0.00

10.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
15.00

0.00
0.00
1.00
0.00
9.00
0.m

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
10.00

0.00
0.00
0.00
5.00
0.00
5.00

0.00
3.00
0.00
2.N
0.00
0.00
0.00

0.000.00 0.00 0.00

25.00
35.00
50.00
10.00
5.00

0.m
15.00
20.00
60.00
5.00

0.00
10.00
10.00
60.00
20.00

40.00
10.00
80.00
5.00
5.00

50.00
5.m

25.00
65.00
5.00

0.00
25.00
10.00
15.m
50.00

0.00
10.00
5.00

65.00
20.00

15.00
10.00
75.00
10.00
5.00

10.00
15.00
20.00
10.00
55.00

100.00
0.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

100.00
0.00
0.00

0.00
100.00

0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.m
0.m
0.00

66.67
33.33
0.00

55.0060.00 15.00 10.00 50.00
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34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.N

0.00
0.00

0.00
0.00
0.00

20.00
0.00
0.00

0.00
0.m
0.00
0.m
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
8.00
5.00
2.W
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00
0.m
0.m

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

15.00

0.00
0.00
0.00
0.00
0.00
0.m
0.00

25.00
0.00

0.00
0.00
0.00
0.00
0.00

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.m
0.00

15.00

0.00
0.00
0.00
0.m
0.00
0.00
0.00

0.00

0.(n
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
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.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
20.00
15.00
15.00
50.00

0.00
15.00
5.00

15.00
65.00

0.00
40.00
25.00
10.00
25.00

0.00
15.00
5.00
5.m

75.m

25.00
20.m
5.00
5.00

70.00

0.00
10.00
20.00
5.00

65.00

0.00
15.00
50.00
10.00
25.00

35.00
5.00
8.00
5.00

82.00

0.00
10.00
20.00
20.00
50.00

100.00
0.00
0.00

0.00
100.00

0.00

87.50
12.50
0.00

100.00
0.00
0.(n

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

0.00 0.00
0.00 100.00

100.00 0.m

45.00

t
20.00 15.00 40.00 15.00
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4ii.00 4.n 45.00 46.00 47.W 48.00 49.00 50.00 51.00

0.00
0.00

0.00
0.00
0.00
5.00
0.m
5.00

0.00
0.m
0.00
0.00
0.00
0.m
0.00

0.00

0.00
0.00

0.00
20.00
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
15.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.m
0.m

0.00
0.00

0.00
0.00
0.00
0.00
0.00

50.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.@

0.00
0.00
5.00
0.00
5.00

15.00

0.00
5.00
5.00
0.m
0.00
0.m
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.m

10.00
0.00
0.00
0.00

0.00
10.00

0.00
0.00
0.00
0.00
0.00

35.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00
15.00
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
30.00

0.00
0.00
0.00
0.00
5.00
0.00

0.00
3.00
0.00
0.00
2.W
0.00
0.00

0.000.00 0.00 0.00 0.00 0.00

0.00
10.00
25.00
55.m
10.m

0.00
20.00
20.00
10.00
50.00

0.00
15.00
65.m
10.00
10.00

0.00
50.00
10.00
25.00
15.00

0.00
35.00
10.00
45.00
10.00

0.00
10.00
15.00
55.00
20.00

10.00
35.00
10.00
35.00
20.00

0.00
35.00
55.00
5.00
5.00

30.00
10.00
70.00
10.00
10.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

71.8
28.57
0.00

0.00
100.00

0.00

100.@
0.00
0.00

100.00
0.00
0.00

50.00
50.00
0.00
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I26

10.00 45.00 35.00 40.0035.m



52.00 53.00 54.m 55.00 56.m 57.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.m

10.00
0.00
0.m
0.m

0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

10.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

15.00

30.00
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

25.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0,00
0.00

0.00

0.00
0.00

5.00
0.00
0.00
0.00
0.00
5.00

0.00
0.00
0.00
0.00
0.00
5.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00

0.00
0.00
0.00
0.00
0.00

r0.00

0.00
5.00
0.00
0.00
0.m
0.m
0.00

0.00
5.00
0.00

10.00
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.m

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 0.m 0.00

0.00
15.00
10.00
10.00
65.00

0.00
15.m
10.00
10.00
65.00

0.00
30.00
10.00
50.00
10.00

0.00
25.00
25.00
10.00
40.00

30.00
20.00
70.00
5.00
5.00

0.00
25.00
15.m
45.m
15.00

0.00
15.00
20.00
15.00
50.00

0.00
10.00
10.00
10.00
70.00

10.00
15.00
20.00
20.00
45.00

0.00
1m.00

0.00

100.00
0.00
0.00

100.00
0.00
0.00

40.00
60.00
0.00

66.67
33.33
0.00

0.00
100.@

0.00

66.67
33.33
0.00

100.00 100.00
0.00 0.00
0.00 0.00

50.0015.00 15.00 30.00 25.00
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61.00 62.00 63.00 64.00 65.m 66.00 67.00 68.00 69.00

0.00
35.00

0.00
0.00
0.00
0.00
0.00
5.00

0.00
0.00
0.m
0.00
0.00
0.00
0.00

0.00

0.00
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

0.00
0.00

0.00
0.00
0.00

r0.00
0.00
0.00

0.00
0.00
0.m
0.00
0.00
0.00
0.m

0.00

0.00
25.00

0.00
15.00

0.00
25.00
0.00
0.00
0.00
0.00

0.00
0.m
0.00
0.00
0.00
0.00
0.00

0.m

35.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
25.00

0.00
0.00
0.00
0.00
0.00
5.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
35.00

0.00
0.00
0.00
0.00
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.m
0.00

25.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00

25.00

0.m
0.00
0.00
0.m
0.00
0.00
0.00

0.00

35.00
5.00

20.00
70.00
5.00

0.00
10.00
20.00
20.00
50.00

0.00
10.00
10.00
10.00
70.00

25.00
25.00
60.00
5.00

10.00

15.m
25.00
65.m
5.00
5.m

35.00
5.00

25.00
10.00
60.00

25.00
5.00

10.00
10.00
75.00

35.00
10.00
75.00
10.00
5.00

0.00
25.00
40.00
10.00
25.00

100.00
0.m
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

1m.00
0.00
0.00

0.00
100.00

0.00

100.00
0.00
0.00

100.00 100.00
0.00 0.@
0.00 0.00

40.0040.00 10.00 10.00 50.00

L28

40.00 30.00 45.00 25.00



70.00 71.m 72.W 73.00 74.W 75.00 76.00 T7.N 78.00

0.m
0.00

0.00
0.00
0.00
0.00
0.m

25.m

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.m

0.m
0.00
0.00
0.00
0.00
0.00

0.m
0.00
0.00

10.00
0.00
0.00
0.00

0.00

40.00
0.00

0.00
0.m
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
9.00

0.00
0.00
5.00
0.00
1.00
0.00
0.m

0.00
0.00

0.00
0.m
0.00
0.00
0.00
5.m

0.00
0.00
5.00
0.00
0.00
0.00
0.00

0.00
35.00

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
5.00
3.00
0.00
2.W
0.00
0.00

0.00

20.00
0.00

0.00
0.00
0.00
3.00
0.00
0.m

0.00
0.00
2.n
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00
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
25.00
65.00
5.00
5.00

0.00
10.00
10.m
55.00
25.m

40.00
5.00

20.00
70.00
5.00

0.00
20.00
50.00
10.00
20.00

0.00
10.00
10.00
25.00
55.00

35.00
15.00
75.00
5.00
5.00

0.00
10.00
10.00
70.00
10.00

20.00
5.00

20.00
55.00
20.00

0.00
20.00
10.00
10.00
60.00

r00.00
0.00
0.00

0.00
100.00

0.m

0.00
100.00

0.00

70.00
30.00
0.00

50.00
50.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

60.00 0.00
40.00 100.00
0.00 0.00

25.00 10.m 45.00 20.00 10.00

L29

50.00 10.00 25.00 20.m



79.00 80.00 81.00 82.00 83.00 84.00 85.00 86.00 87.00

0.00
0.00

30.m
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

' 0.00
0.00
0.00
0.m

0.00

0.00
10.00

30.00
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
10.00

0.00
0.00
0.00
0.00
0.00

15.00

0.m
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

50.00

0.00
0.00
0.00
0.00
0.00
0.00
0.m

0.00
0.00

0.00
0.00

10.00
0.00
0.00
0.00

0.00
0.00
0.00
0.m
0.00
0.00
0.00

25.00
0.00

0.00
0.00
0.00
0.00
0.m
0.00

0.m
0.00

10.m
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

10.00

0.00

0.m
25.00

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

20.00

0.000.00 0.00 0.00 0.00

0.00
30.00
5.00

20.00
45.00

10.00
30.00
45.00
5.00

20.00

10.00
15.00
70.00
5.00

10.00

0.00
50.00
r0.00
10.m
30.00

0.00
10.00
20.00
10.00
60.00

25.00
10.00
10.00
10.00
70.00

20.00
10.00
10.00
20.00
60.00

25.00
5.00

80.00
5.00

10.00

0.00
20.00
50.00
5.00

25.00

100.00
0.m
0.00

100.00
0.m
0.00

100.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00
0.00

0.00
100.00

0.00

0.00
100.00

0.00

0.00 0.00
100.00 100.00

0.00 0.00

10.m30.00 40.00 25.00 50.00
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88.m 89.00 90.00 Mean SDev Freq

ENERGY WEST.COTTO

CTW Reference Area

Old Waste Rock Area

Slope 1-5 deg

Exposure: E

Sampfe Date:23-27 Aug 9

0.00
0.00

25.00
0.00
0.00
0.00
0.00
0.00

0.m
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
0.00
0.m
0.00
0.00

25.00

0.00
25.00

0.00
0.00
0.00
0.00
0.00
5.00

2.83
6.72

1.56
2.10
0.34
2.57
0.43
6.30

0.03
0.96
1.21
0.€
0.18
0.09
1.06

0.06

8.50
12.54

5.95
6.10
1.63
7.12
1.71

| 1.06

0.31
2.U
2.61
1.87
0.69
0.61
4.31

11 .11

m.67

0.00
0.00
0.00
0.00
0.00
0.00
0.00

7.78
14.4
5.56

16.67
6.67

37.78

1 . 1 r
20.00
23.33
6.67
7.7E
2.2
6.67

0.52 1 . 1 1

OVERSTORY

Juniperus osteosperma

Pinus edulis

SHRUBS

Cercocarpus montanus

Ephedra vifidis

Gutienezia sarothrae

Juniprus osteosperma

Opuntia polyacantha

Pinus edulis

FORBS

Chaenactis douglasii

Cryptantha flava

Efiogonum Ncolor

Euphorbia fendei

Penstemon sp.

Physaia chambedi

Yucca hanimaniae

GRASSES

Stipa hymenoides0.00 0.00 0.00

0.00
25.00
10.00
10.00
55.00

0.00
35.00
35.00
10.00
20.00

25.00
5.00

10.00
10.00
75.00

9.56
17.31
28.41
n.6
32.22

13.84
10.52
24.O7
21.32
24.33

COVER
Overstory
Understory
Litter
Bareground
Rock

100.00
0.00
0.00

28.57
71.43
0.00

100.00
0.00
0.m

u.T7
u.12

1 . 1 1

4.62
u.z3
10.8

% coMPoslloN
Shrubs
Forbs
Grasses

14.1725.00 35.00 30.00 26.87
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ENERGY VEST MINING COMPANT
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATT\TEIQUALITATTVE N OTE S
L999

SITE NAUE:  cTW Soi l  P i le  (A,c)  '94

AREA: Cottonwood Mine

DATE: August 23-27 ,  1999

WORKERS: P. CoIIins

SLOPE z 25 deg.

EXPOSTIRE: south

ANIMAL USE/DISTURBANCE: slight

EROSION: slight

COVER: (see quantitative data).

DOMINAIIT PI,ANT SPECIES OBSERVED:

Soi l  P i Ie  A
Chry sothamnus nauseosus
Gutierrezia sarothrae

HaTogeton gTomeratus
AstragaJ,us cicer

Elymus Tanceolatus
Elymus smithii
Stipa hymenojdes

Soi l  Pi le B {removed)

Soi l  Pi le  C
Artemisia tridentata
AtripTex eanescens
Atriplex eonfertitolia
Atriplex gardneri
Chry s othamnu s nauseosus
Gutierrezia sarothrae

AstragaTus cicer
I'IeI iTotus of t icinal is
Halogeton gTomeratus
Hedysarum boreale

Elymus smithii
Stipa hymenojdes

L32



Page 2
CTW Soi l  P i les  '94

NOTES:  1 ) Quadrats numbers L-7 were placed on Soil Pile C (nw
side of the rock pi le adjacent to the Texaco road),
numbers 8-16 were placed on Soil Pile A (near Cells
and 2 ,  .

2) Quantitative and qualitative this year.
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ENERGY WEST.COTTONWOOD MINE
CTW SoilPiles (A,C) 1994
Old Waste Rock Site
Slope:
Exposure:
Sampfe Date:T&27 Aug 99 1.00

1 thru 7 = Soil Pile C

2.00 4.003.00 5.00 6.00 7.00

TREES & SHRUBS
Aftemisia tidentata
Atriplex confeilifolta
Atriplex canescens
Atiplex gardnefi
Chrysothamnus neuseosus var. c
Gutienezia sarothrae

FORBS
Astragalus cicer
Halogeton glomeratus
Meflotus officinalts

GRASSES
Elymus lanceolafus
Elymussmtthli
Stipa hymenoides

0.00
0.00

20.00
0.00
0.00

10.00

0.00
0.00
0.00

5.00
0.00
0.00

0.00
0.00
0.00

25.00
0.00
0.00

0.00
0.00
0.00

10.00
0.00
0.00

1.00
0.00

20.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00

0.00
10.00
5.00

0.00
5.00
0.00

0.00
0.00
0.00
5.00

15.00
0.00

0.00
5.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

10.00
0.00

10.m

0.00
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
9.00
0.00

0.00
0.m
0.00

COVER
TotalLiving Gover
Erooion ControlMat
Bareground
Rock

35.00
25.00
5.00

35.00

35.00
25.00
10.00
30.00

30.00
25.00
10.00
35.00

25.00
25.00
5.00

45.00

25.00
60.00
5.00

10.00

20.00
20.00
2s.00
35.m

10.00
25.00
25.00
40.00

% COMPOSITION
Shrubs
Forbs
Grasses

85.71
0.m

M,N

71.43
0.00

28.57

70.00
0.00

30.00

20.m
60.00
20.00

80.00
20.00
0.m

100.00 100.00
0.00 0.00
0.00 0.00
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I thru 16 = Soil Pile A

8.00 9.00 10.00 11.00 12.N 13.00' 14.00 15.00 16.00

0.00
0.00
0.00
0.00
0.m

25.m

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

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

5.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
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

10.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
15.00
0.00

0.00
0.00
0.00

0.00
0.00
5.m

15.00
10.00
0.00

0.00
10.00
20.m

0.00
5.00
5.00

0.00
5.00
5.00

0.00
0.00

35.00

0.00
20.00
0.00

0.00
0.00
5.00

0.00
10.00
0.00

30.00
15.00
10.00
45.00

25.00
5.00
5.00

65.00

30.00
20.00
20.00
30.00

15.00
10.00
10.00
65.00

15.00
20.00
20.00
45.00

35.00
10.00
20.00
35.00

20.00
20.00
10.00
50.00

25.00
35.00
10.00
30.00

25.00
5.m
5.00

65.00

83.33
0.00

16.67

0.00
0.00

100.00

0.00
0.00

100.00

0.00
33.3it
66.67

0.00
33.33
66.67

0.00
0.00

100.00

0.00
0.00

100.00

40.00
40.00
20.00

0.00
60.m
40.00
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Mean SDev Freq

EN ERGY WEST.COTTONWOOD MI N E

CTW SoilPiles (A,C) 1994

Old Waste Rock Site

Slope:

Exposure:

Sampfe Date:23-27 Aug 99

0.06
0.63
2.50
2.81
1.56
2.81

0.94
2.19
0.31

0.24
1.65
6.61
6.37
4.73
6.61

2.63
4.32
1.21

6.25
12.50
12.50
25.00
12.fi
18.75

12.fi
25.00
6.25

TREES & SHRUBS
Aftemisia fiidentata

Atiplex confeftifofia

Atiplex canescens

Atiplex gardnei

Chrysothamnus neuseos us var. consimilis
Gutienezia sarothrae

FORBS

A*ragalus cicer

Halogeton glomeratus

Melilotus officinalis

GRASSES
Elymus lanceolatus
Elymus smithli
Stipa hymenoides

1.88
4.63
4.69

4.28
5.67
9.26

18.75
s0.00
37.50

25.00
21.56
12.19
41.25

7.m
12.71
7.06

14.42

COVER
TotalLiving Cover
Erosion ControlMat
Bareground
Rock

40.65
15.42
43.93

40.50
21.82
37.59

% COMPOSITION

Shruh

Forba

Grasses

I
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTTTATTVHQUALITATTYE N OTE S
1999

SITE NAI,IE: Road Slopes

AREA: Cottonwood Mine New Waste Rock Area (1990 Interirn)

DATE: August 23-27, 1999

WORKERS; P. Col l ins,  D. Col l ins

SLOPE: Variable

EXPOSURE: Variable

ANrI{AL USE/DISTI RBANCE: Slight

ERoSION: Negligible

COVER: See guantitative data

DOMINANT PI,ANT SPECTES OBSERVED:

Artemisia tridentata
Atriplex canescens
Atriplex confertifolia
Ceratoides Tanata
Chry sothanrnus nauseosus

t{edicago sativa
ItteliTotus of f icinalis
Lepidiun montanum
Penstemon palmeri

Elymus TanceoJatus
ELymus cinereus
Elymus spicatus
Stipa hymenojdes

NOTES:1 )

2 )
3 )

4 )
s)

Most of the plant species were desirable and weeds
were much less conmon this year (n:L5) .
We sarnpled on both sides of the road.
Penstemon and Gt. Basin wildrye were most common spp.
in the road side drainages (wetter areas) .
Good species diversity.
Site looked excellent this year.
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ENERGY WEST.COTTONWOOD MINE
Road Slopes
NerarWaste Rock Site (1990)
Slope:variable
Exposure: variable
Sample Date:Z.3-27 Aug 99 1.00 2.W 3.00 4.00 5.00 6.00

SHRUBS
Artemisia nova
Ntemisia tidentata
Atndex canescerrs
Affipex confeflir,o/ta
Ceralon1es lanata

FORBS
Medicago safya
Mffiotus officinalis
Penstenrcn palmei

GRASSES
Elymus cinereus
Elymuslancedatus
FJymus srnffirt
Elymus spcafus
&ipa hymenoides

0.00
0.00

10.00
0.00
5.00

0.00
0.00
0.00

5.00
10.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
5.00

0.00
0.00

25.00

10.m
10.00
0.00
0.00
0.m

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

5.00
15.00
0.00
0.00
0.00

0.00
0.00

15.00
0.00
5.00

0.00
0.00
0.00

5.00
10.00
s.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00

0.00
0.00

25.00

0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00
0.00

0.00
0.00

15.00

0.00
10.00
0.00
0.00
5.00

COVER
TotalLiving Corer
Litter
Bareground
Rock

30.00
25.00
2s.m
20.00

50.00
10.00
15.00
25.00

20.00
10.m
20.00
50.00

40.00
10.00
,20.00
30.00

40.00
10.00
20.00
30.00

35.00
10.00
10.00
45.00

% coMPostTtoN
Shrubs
Forbs
Grasses

50.00
0.00

50.00

10.00
50.00
40.00

0.00
0.00

100.00

50.00
0.00

50.00

37.50
62.50
0.00

14.8
42.86
42.8tt
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7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

0.00
0.00
0.m
0.00
0.m

0.00
0.00
0.00

5.00
25.00
5.00
0.00
0.00

5.00
0.00
5.00
0.m
0.00

0.m
0.m

15.00

0.m
0.00
0.m

15.00
0.00

0.(n
0.00
0.00
0.00
0.00

0.00
0.m

15.00

0.00
20.00
0.00
0.00
0.m

0.00
10.00
0.00
0.00
0.00

0.00
0.00
5.00

30.00
5.00
0.00
0.00
0.00

0.00
0.00
0.00

10.00
5.00

0.00
0.00
0.00
0.00
5.00

5.00
0.00
0.m

5.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

5.00
15.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

30.00
0.00
5.00
0.00
5.00

0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00

0.m
5.00
0.00

0.00
25.00
0.00
0.00
0.00

0.00
25.00
0.00
0.00
0.00

10.00
30.00
0.00
0.00
0.00

35.m
10.m
5.00

50.00

40.00
s.00
5.00

50.00

35.00
10.00
10.00
45.00

50.00
10.00
15.00
25.m

45.00
15.00
5.m

35.00

35.00
10.00
10.00
45.00

25.00
10.00
10.00
55.00

40.00
15.00
15.00
30.00

45.00
10.00
10.00
35.00

0.00
0.m

1m.00

25.00
37.50
37.50

0.00
42.ffi
57.14

20.m
10.00
70.00

33.33
1 1 . 1 1
5s.56

14.n
14.n
71.8

20.00
0.00

80.00

0.00
0.00

100.00

88.89
0.00

1 1 . 1 1
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Mean SDev Freq

ENERGY WEST-COTTONWOOD MINE

Road Slopes

NewWaste Rock Site (1990)

Slope:variable

Exposure: variable

Sampfe Date 2*27 Aug

4.00
0.67
2.33
0.67
2.00

0.3i!
0.3:)
6.67

5.00
13.67
0.67
1.00
0.3:i

8.00
2.49
4.42
2.49
2.45

1.25
1.25
9.25

7.53
9.2,t
1.70
3.74
1.25

33.33
6.67

26.67
6.67

40.00

6.67
6.67

40.00

s3.33
86.67

13.33

6.67

6.67

SHRUBS

Artemisia nova

Aftemisia tidentata

Atriflex cenescens

Atiplex confertTolia
Ceratoides lanata

FORBS

Medicago safva

Melilotus officinalis

Penstemon palmefi

GRASSES
Elymus cinereus
Hymus lanceolatus
Elymus smithli
Elymus spbafus
Stipa hymenoides

37.67
11.33
13.00
38.00

8.14
4.27
6.m

10.77

COVER
TdalLiving Cover
Litter
Bareground
Rock

24.n
18.O7
57.71

23.88
21.t2
29.18

% COMPOSITION
Shrubs
Forbs
Grasses
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ENERGY VEST MINING COMPANY
QUALITATME SAMPLING DATA SHEET AND

QUANTITATIVSQUALITATTVE NOTE S
L999

SITE NAIfE: Topsoil Stockpiles

AREA: Cottonwood Mine New Waste Rock Area (1990 fnterirn)

DATE: August 23-27, L999

I{ORKERS: P. Col l ins,  D. Col l ins

SLOPE: Variable

EXPOSIIRE: Variable

AI{II,IAL USE/DISTIIRBANCE : SIight

ERoSroN: slight

COVER: (See guantitative data)

DOMTNANT PLANT SPECIES OBSERVED:
Artenisia nova
Atriplex canescens
Atriplex confertitolia
Ceratoides Tanata
Chry s othamnus nauseosus
Gutiercezia sarothrae
Pinus edulis

HaTogeton gTomeratus
Itedicago sativa
Penstemon palmeri
SaJ,soIa pestif er

Bromus tectorum
Elymus lanceolatus
Elymus cinereus
Elymus elymoides
Elymus smjthii
ETymus spicatus
Stipa hymenoides

NOTES: 1) Sarnpled gualitatively and qualitatively this year.

2) We only sampled the topsoil pi le near the road, but
the maps now show two more piles. Sample these in
2000 .

3) All areas had better representation of growth this
year .
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ENERGY WEST.COTTONWOOD MINE

Topsoil Stockpiles

NerlrWaste Rock Site (1990)

Slope:variable

Exposure: variable

Sample Date:23-27 Aug 99 1.00 2.00 3.00 4.00 5.00 6.00

SHRUBS
Artemisie nova
Atrtplex cenescens
Afriplex confeftTolta
Ceratoides lanate
Gutieneila sarothrae

FORBS
Halogeton glomerafus
Medfcago safiya
Salsola pestTer

GRASSES
Bromustectorum

flmuscinereus
Elymus lanceolatus
Elymusspcafus
Hymus elyrnoides

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.m
25.00
25.00
0.00
0.00

0.00
0.00

10.00
0.00
0.00

0.00
2.00
0.00

0.00
0.00

28.00
0.00
0.00

0.00
5.00

20.00
10.00
0.00

0.00
0.00
0.00

0.00
0.00
5.00
5.00
0.00

0.00
5.00
5.00
5.00
0.00

0.00
0.00
0.00

5.00
0.00

.20.00
0.00
5.00

0.00
0.00
0.00
0.00
0.00

25.m
0.00
5.00

0.00
0.00
0.00
0.00
5.00

0.00
0.00
0.00
0.00
5.00

2.N
0.00
3.00

0.00
0.00
0.00
0.00

25.00

COVER
TotalLiving Cover
Litter
Bareground
Rock

50.00
10.00
5.00

35.00

40.00
10.00
15.00
35.00

45.00
10.00
15.00
30.00

45.00
10.00
20.00
25.00

35.00
10.00
20.00
35.00

35.m
10.00
35.00
20.00

% coMPostTtoN
Shrubs
Forbe

Grasses

0.00
0.00

100.00

25.00
5.00

70.00

77.78
0.00

n.2

33.33
0.00

s.67

0.00
85.71
14.29

14.m
14.29
71.43
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7.00 8.00 9.00 10.00 Mean SDev Freq

ENERGY W
TopsoilStoc
NewWaste
Slope: variab
Exposure: va
Sample Date

0.m
10.00
0.00
0.00
0.00

5.00
0.00
0.00

0.00
0.00
0.00
0.00

10.m

10.00
10.00
0.00
0.00
0.m

0.00
0.m
0.00

0.m
0.00
0.00
0.00

10.00

0.00
10.00
10.00
0.00
0.00

0.00
0.00

20.00
0.00
0.00

0.00
0.00
5.00
5.00
0.00

0.00
0.00

15.00
0.00
0.00

1.00
4.00
5.00
2.00
0.50

3.n
0.20
0.80

0.50
2.50

11.30
0.50
5.50

3.00
4.36
6.32
3.32
1.50

7.43
0.60
1.66

1.50
7.50

10.87
1.50
7.57

10.00
50.00
50.00
30.00
10.00

30.00
10.00
20.00

10.00
10.00
60.00
10.00
50.00

0.00 0.00
0.00 0.00
0.00 0.00

SHRUBS

Artemisia no

Atriplex cane

Atriplex conf

Ceratoides la

Gutierrezia s

FORBS

Halogeton gl

Medicago sa

Sa/sola pesf

GRASSES
Bromus tect
Elymus ciner
Hymus lanc
Elymus sptic
Hymus elym

25.00
10.00
10.00
55.00

30.00
10.00
20.00
40.00

40.00
10.m
10.00
40.00

25.00
5.00

10.00
60.00

37.00
9.50

16.00
37.50

8.12
1.50
8.00

11.67

COVER
TotalLiving
Litter
Bareground
Rock

40.00
20.00
40.00

66.67
0.00

33.33

50.00
0.00

50.00

40.00
0.00

60.00

u.71
12.50
52.79

24.8
25.32
24.67

% coMPos
Shrubs
Forbs
Grasses
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVHQUALITATTVE N OTE S
1999

SITE NAII{E: Subsoil Piles

AREA: Cottonwood Mine New Waste Rock Area (1990 Interim)

DATE: August 23-27, L999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: Variable

EXPOSTIRE: Variable

AT.IIMAL USE/ DI STURBANCE :

EROSION: Slight to moderate on unmulched north end.

COVER: (See quantitative data)

DOMINANT PI.ANT SPECIES OBSERVED:
Artemisia tridentata
AtripTex canescens
Atriplex confertifolia
AtripTex gardneri
Ceratoides lanata
Eriogonum corymbosum

HaTogeton gTomeratus
I{achaeranther a c ane s eens
SaIsoIa pest,iter
t{alcomia africana

Bromus tectorum
Elymus TanceoJatus
Elymus smithii

NOTES:
1) Qualitative and quantitative data this year. Quadrat

numbers L-4 were on the unmulched side; 5-8 were on
the top and flat areas; 9-L2 were located on the
mulched areas.

2) Like t997 and 1998 for these pi1es, i f  we l isted by
total desirable cover, it would be north (worse) to
south (best) .

3 ) Sloped areas that were left unmulched had about 9OZ
weed cover; sloped areas that were mulched had less
than 5q? weeds. The best results were the flatter
tops with mulch. They comprised less than 252 weeds
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Page 2
Subsoi l  Pi les

- but in the depressions (gouges), there were nearly
tOOt desirable species.

4') The areas with erosion control mat has the best
representation of shrub growth.

5) There was lots of Halogen on unmulched slopes.

6) Erosion was also beginning on the mulched slopes
because the mulch is decomposing now.
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ENERGY WEST-COTTONWOOD MINE

SubsoilPiles

NewWaste Rock Site (1990)

Slope: variable

Eleosure: rrariable

Sample Date&27 Aug 99

1 thru 4 Unmulched

1.00 2.00 3.00

5 thru I Top of Pile

5.00

SHRUBS
Afiiplex canescens
Atnflex confeftTolfa
Atrtflex gardnei
Ceratoides lanata
Eiogonum corymbosum

FORBS
Halogeton glomerctus
M ach ae nnlfiera canescens
Malcomia afiicana
Sa/sola pstifer

GRASSES
Elymussmithli
Hymus lanceolatus

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
5.00
0.00
0.00

20.00
5.00
0.00
5.00

0.00
0.00

0.00
0.00

10.00
0.00
0.00

10.00
0.00
0.00
0.00

0.00
5.00

0.00
0.00
0.00
2.W
0.00

10.00
0.00
0.00
0.00

0.00
3.00

0.00
o00
0.00
5.00
0.00

0.00
0.00
0.00
0.00

0.00
30.00

0.00
0.00
0.00
5.00

10.00

0.00
0.00
0.00
0.00

0.00
20.00

COVER
TotalLiving Corer
Litter
Bareground
Rock

25.00
10.00
60.00
5.m

35.00
5.00

55.00
5.00

25.00
10.00
60.00
5.00

15.00
5.00

75.00
5.00

35.00
10.00
45.00
10.00

35.00
10.00
50.00
5.00

% COMPOSITION
Shrubo
Forbs
Grasses

0.00
100.00

0.00

14.8
85.71
0.00

40.00
40.00
20.00

13.33
66.67
20.00

M.n
0.00

85.71

42.86
0.00

57.14
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7.00 8.00

9 thru 12 Sides Mulched

9.00 10.m 11.00 12.00 Mean SDev Freq

0.00
0.00
0.00

15.m
0.00

0.00
0.00
0.00
0.00

15.00
0.00

10.00
0.00
0.00

10.00
0.00

0.00
0.00
0.00
0.00

0.00
20.00

0.00
0.00
0.00

20.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00

0.00
10.00
0.00
0.00
0.00

0.00
15.00
0.00
0.00
0.m

0.00
0.00
0.00
0.00

0.00
0.00

15.00
0.00
0.00
0.00
0.00

0.m
0.00
5.00
0.m

0.00
5.00

2.08
2.08
1.25
4.75
0.83

5.42
o.42
0.42
o.42

1.25
7.75

4.77
4.77
2.98
6.51
2.76

8.53
1.38
1.38
1.38

4.15
9.74

16.67
16.67
16.67
50.00
8.33

33.33
8.33
8.33
8.33

8.33
58.33

0.m
0.00
0.00
0.m

0.00
10.00

30.00
10.00
55.00
5.00

40.00
10.00
40.00
10.00

20.00
25.00
50.m
5.00

20.00
10.00
60.00
10.00

15.00
10.00
70.00
5.00

25.00
5.m

65.00
5.00

%.67
10.00
57.08
6.25

7.99

5.00

9.67

2.17

50.00
0.m

50.00

50.m
0.00

50.00

100.00
0.00
0.00

50.00
0.00

50.00

100.00
0.00
0.00

60.00
20.00
20.00

44.56
26.03
n.4

30.68
6.12
27.N
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ENERGY VEST MINING COMPANY
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATME/QUALITATIVE N OTE S
L999

SITE NAIr{E: Sediment pond Banks

AREA: Cottonwood Mine New Waste Rock Area (1990 Interim)

DATE: August 23-27, L999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: Variable

EXPOST]RE: Variable

AI\UMAL USE/ DISTURBANCE : sl ight

EROSIoN: Negligible

COVER: (see guantitative data)

DOMINANT PLANT SPECTES OBSERVED:
Artemisia nova
Artemisia tridentata
Atriplex caneseens
Ceratoides Tanata
Gutierrezia sarothrae

Penstemon palmeri

Agropyron cristatum
Elymus Taneeolatus
Elymus cinereus
ETymus smithii

NOTES: 1 ) Fewer weedy species this year. ft has improved
each year.

Site looked good.

Sanpled gualitatively and quantitatively this
yea r  ( n=10 ) .

2 )

3 )
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ENERGY WEST.COTTONWOOD MI N E
Sediment Pond Banks
NewWaste Rock Site (1990)
Slope:variable
Exposure: variable
Sample Date&27 Aug 99 1.00 2.00 3.00 4.00 5.00 6.@

SHRUBS
Aftemisia nova
Atriplex canescens
Atiplex confuft'1o/ta
Cerataides lanata
Gutienezia sarothrae

FORBS
Penstemon palmei

GRASSES
Hymus cinereus
Elymus lanceolafus
Hymus smithtri

0.00 0.00

10.00
5.00
0.00
0.00
0.00

5.00
5.00
5.00

0.m
5.00
0.00
0.00
0.00

5.00
15.00
0.00

15.00
0.m
0.00
5.00
0.00

5.00

0.00
0.00
0.00

0.00
20.00
0.00
0.00
5.00

0.00
0.00
0.00

0.00
0.00

25.00
0.00
0.00

0.00
10.00
0.00

5.00
0.00
0.00

10.00
5.00

0.00

s.00
15.00
0.00

5.00 0.00

COVER
TotalLMng Cover
Litter
Bareground
Rock

30.00
10.00
35.00
25.00

25.00
10.00
40.00
25.00

25.00
5.00

40.00
30.00

30.00
10.00
20.00
40.00

35.00
10.00
40.00
15.00

40.00
10.00
20.00
30.00

% COMPOSITION
Shrubs
Forbs
Grasses

50.00
0.00

50.00

20.00
0.00

80.00

80.00
20.00
0.00

83.33
16.67
0.00

71.43
0.00

28.57

50.00
0.00

50.00
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7.00 8.00 9.00 10.00 Mean SDev Freq

ENERGY W

Sediment Po

NewWaste

Slope:variab

Exposure: va

Sample Date

0.00
0.00

30.00
0.00
0.00

0.00

0.m
10.00
0.00

0.00
0.00
0.00
5.00
0.00

10.00
20.00
0.00

0.00
0.00
0.00

20.00
0.00

0.00
15.00
0.00

15.00
0.00
0.00
0.00
0.00

4.50
3.00
5.50
4.00
1.00

2.50
10.00
0.50

6.10
6.00

11.06
6.24
2.00

3.35
6.32
1.50

40.00
30.00
20.00
40.00
20.00

40.00
60.00
10.00

0.00 0.00 0.00 1.00 2.W 20.00

SHRUBS
Artemisia no
Atiflex cane
Atriplex conf
Ceratoides la
Gutienezia s

FORBS
Penstemon

GRASSES
Elymus ciner
Elymus lanc
Hymus smit

0.00
10.00
0.00

40.00
5.00

35.00
20.00

35.00
10.m
40.00
15.00

35.00
20.00
15.00
30.00

25.00
10.00
15.00
50.00

32.m
10.00
30.00
28.00

5.57
3.87

10.49
10.30

COVER
TotalLiving
Litter
Bareground
Rock

75.00
0.00

25.00

u.n
0.00

85.71

57.14
0.00

42.6

60.00
0.00

40.00

56.12
3.67

&.21

n.47
7.37

27.n

% coMPos
Shrubs
Forbs
Grasses
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ENERGY VEST MINING COMPANY
QUALITATTYE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATTVE N OTE S
1999

SITE NAIIIE: Refuse Berm f 91 (Final) - New Waste Rock Site

AREA: Cottonwood Mine

DATE: August 23-27 | L999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: 28 deg.

EXPOSIIRE: S .

AIIIMAL USE/DISTURBANCE : Slight

ERoSTON: slight

COVER: (see quantitative data)

DOMINANT PI,ANT SPECIES OBSERVED:

Atriplex caneseens
AtripTex confertifolia
Ceratoides Tanata

Elymus Tanceolatus

NOTES:  1) Although Berm -96 is the most recent reveltetation
accomplished, the shrubs appear more mature and the
cover is greater than the -9L and 

t94 Berms.
However, the shrubs in Berm '96 were almost
exclusively fourwing saltbush whereas species
diversity was greater on the other berms.

Site looks good.

Good density of shrubs and €trasses, but f ew f orbs.

Most of the litter on the data was erosion control
mat .

5) Sampled qualitative and quantitatively this year.

2)

3 )

4 )
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ENERGY WEST.COTTONWOOD MI N E
Refuse Berm 1991 (Final)
Waste Rock Site (1991)
Slope:28 deg
Exposure: S
Sampfe Dale:?.3-27 Aug 99 1.00 2.W 3.00 4.00 5.00 6.00

SHRUBS
Atnpbx canoscens
Atriftx confeft'Mfa
Ceratcidprslanata

FORBS

GRASSES

Hynwslancedatus

5.00
0.00

10.00

25.00
5.00
0.00

0.00
10.00
15.00

0.00

15.00
0.00
0.00

5.00
0.00

15.00

0.00
0.00

20.00

10.00 5.00 15.00 5.00 5.00

COVER
Total LMng Cover
Litter
Bareground
Rock

25.00
10.00
50.00
15.00

35.00
5.m

50.00
10.00

25.00
10.00
40.00
25.00

30.00
I0.00
45.00
15.00

25.00
50.00
5.00

20.ff)

25.00
5.00

50.00
20.00

% COMPOSITION
Shrubs
Forbs
Grasses

60.00
0.00

40.00

85.71
0.00

14.8

100.00
0.00
0.00

50.00
0.00

50.00

80.00
0.00

20.00

80.00
0.00

20.00
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7.00 8.00 9.00 10.00 Mean SDev Freq

ENERGY W
Refuse Berm
Waste Rock
Slope:28 de
Exposure: S
Sample Date

0.00
0.m

25.00

5.00
0.00

20.m

0.00
0.00

20.00

0.00
0.00

20.00

5.00

5.50
1.50

14.50

6.00

7.89
3.20
E.20

50.00
50.00
80.00

0.00 5.00 10.m 4.36 80.00

SHRUBS

Atiplex cane

Atdplex conf

Ceratoides la

FORBS

GRASSES

Elymus lanc

25.00
10.00
45.00
20.00

30.00
5.00

45.00
20.00

30.00
10.m
35.00
25.00

25.00
20.00
30.00
25.00

27.fi
13.50
39.50
19.50

3.35
12.85
13.12
4.72

COVER
TotalLiving
Litter
Bareground
Rock

100.00
0.00
0.00

83.33
0.00

16.67

66.67
0.00

st.33

80.00
0.00

20.00

78.57
0.00

21.43

15.17
0.00

15.17

% COMPOS
Shrubs
Forbs
Grasses

I
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ENERGY \TEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTTTATTVE/QUALTTATWE NOTES
L999

SITE NAME: Refuse Berm t94 (Final) - New Waste Rock Site

AREA: Cottonwood Mine

DATE: August 23-27, L999

WORKERS: P .  Co l l i ns

SLOPE:  25 deg.

EXPOSTIRE: south

ANII,IAL USE/DISTURBANCE: moderate

EROSfON: slight

COVER: (see quantitative data)

DOI,IINANT PI,ANT SPECIES OBSERVED:

Atriplex confertitolia
Atriplex caneseens
Ceratoides lanata

tleliTotus of f icinalis

HiTaria janesii
Hordeum jubatum
Elymus cjnereus
Elymus lanceolatus

WOODY SPECIES DENSITY:

NOTES: 1 )
2 )

3 )

See also notes for Refuse Berm t96.

Berms 91 and 94 seem to more grasses that 96 Berm. 94
was better than 91 with more diversity.
Unl ike last  yearr w€ did not see gal leta this year.
Although Berm '96 is the most recent revegetation
accomplished, the shrubs appear more mature and the
cover is greater than the t91 and '94 Berms.
However, the shrubs in Berm '96 were almost
exclusively fourwing saltbush whereas species
diversity was greater on the other berms.

DENgITY 1 9 9 7 1 9 9 9

Individuals /Acre 22952 . Lg 2 4 8 8 5 . 2 6
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EN ERGY WEST.COTTONWOOD MINE
Refuse Berm'94 (Final)
Cottonwood Waste Rock Site 1991
Slope: 25 deg
Expcure: S
Sampfe Date:?3-?il Aug 99 1.00 2.00 3.00 4.00 5.00 6.00 7.00

TREES & SHRUBS
Atrtpbx Ganescens
Afiiplex canescens
Atfiplax gardnei
Cerafodes ianata

FORBS
Mefrotus ofrcinafrs

GRASSES
Elymus lanceolatus

fumus $nfifi

0.00 0.00 0.00 0.00

5.00
0.00

15.00
5.00

5.00
0.00

10.00
0.00
0.00

10.00

10.00
0.00

0.00
0.00
0.00

10.m

15.00
0.00

5.00
5.00
5.00
0.00

15.00
0.00

5.00
0.00
5.00

15.00

0.00

0.00
0.00

5.00
0.00
0.00

10.00

0.00

5.00
0.00

10.00
5.00
0.00

10.00

0.00

5.00
0.00

COVER
TotalLiving Cover
Litter
Bareground
Rock

30.00
5.00

45.00
20.00

30.00
5.00

45.00
20.00

25.00
10.00
40.00
25.00

30.00
10.00
40.00
20.00

25.00
10.00
50.00
15.00

20.00
10.00
45.00
25.00

30.00
10.00
35.00
25.00

% COMPOSITION
Shrub
Forbs
Grasses

Etit.33
0.00

16.67

66.67
0.00

33.S)

40.00
0.00

60.00

50.00
0.00

50.00

100.00
0.00
0.00

75.00
0.00

25.00

83.33
0.00

16.67
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8.00 9.00 10.00 Mean SDev Freq

ENERGY WEST.COTTO

Refuse Berm'94 (Final)

Cottonwood Waste Rock S

Slope: 25 deg

Exposure: S

Sample Date:2*27 Aug 9

10.00
10.m
0.00
5.00

0.00

5.00
5.00

0.00
10.00
0.00

10.00

0.00

10.00
0.00

0.00
0.00
5.00

15.00

5.00

s.00
5.00

5.00
3.00
3.00
9.00

0.50

3.87
4.00
4.58
4.36

70.00
40.00
40.00
90.00

90.00
20.00

7.50
1.00

4.61

2.00

1.50 10.00

TREES & SHRUBS
Atiplex canescens
Atiplex cenescens
Atiplex gardnei
Ceratoides lanata

FORBS
Melilotus officinalis

GRASSES
Hymus lanceolatus
Elymus snithii

35.00
10.00
25.00
30.00

30.m
20.00
35.00
15.00

35.00
10.00
25.00
30.00

29.00
10.00
38.50
2..fi

4.36
3.87
8.08
5.12

COVER
Total Living Cover
Litter
Bareground
Rock

71.8
0.00

28.57

66.67
0.00

tr!.33

57.14
M.n
28.57

69.36
1.43

n.21

r6.63
4.n

16.13

% coMPoslTloN
Shrubs
Forbs

Grasses
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATWE/QUALITATME NOTE S
1999

SITE NAITIE: Refuse Berm (seeded 1996)

AREA: Cottonwood Mine New Waste Rock Area (1990 Interim)

DATE:  August  23-27,  1999

I{ORKERS: P. Col l ins,  D. Col l ins

SLOPEI 28 deg.

EXPOSTIRE: S & E

AI.ITMAL usE/DrsrttRBANcE : No obvious disturbance

ERoSroN: Negligible

COVER: (see quantitative data)

DOI.IfNANT PLANT SPECIES OBSERVED:

Artemisia tridentata
Atriplex canescens
Ceratoides Tanata

Halogeton gTomeratus
SaIsoIa pest,ifer

E|ymus Tanceo.latus

WOODY SPECIES DENSITY:

DENSITY L997 1 9 9 9

Individua 1s /Acre 5096 .51 5 3 4 8 .  5 8
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I
Page 2
Refuse Berm 96

NOTES: 1) Some areas has lots of weeds, nhereas other
areas had good shrub grrowth.

2) Site was more favorable for shrubs (Atca)
compared to gtrasses and forbs.

3) For methods: cover random along a 200 ft
t ransect (n=10).  Densi ty was by using point
quarter method (n=8).

4l Although Berm '96 is the most recent
revegetation accomplished, the shrubs appear
more mature and the cover is greater than the-91 and '94 

Berms. However, the shrubs in Berm'95 were almost exclusively fourwing saltbush
whereas species diversity was greater on the
other berms.
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EN ERGY WEST-COTTONWOOD MtN E
Refuse Berm'96 (Final)
Cottomruood Waste Rock Site 1991
Slope: 28 deg
Expeure: S & E
Sample Date:&27 Aug 99 1.00 2.00 3.00 4.00 5.00 6.00

TREES & SHRUBS
Atiplex canescens

FORBS

Melllotus officinalls

GRASSES

Elymus lanceolatus

25.00 50.00 40.00 25.00

5.00 0.00 0.00 5.00

20.00 0.00 0.00 10.00

50.00 15.00

0.00 0.00

5.00 0.00

COVER
TotalLiving Cover
Litter
Bareground
Rock

50.00
20.m
5.00

25.00

50.00
20.m
20.m
10.00

40.00
50.m
5.00
5.00

40.00
20.00
30.00
10.00

55.00
5.00

35.00
5.00

15.00
10.00
70.00
5.00

% COMPOSITION
Shrubs
Forbs
Grasses

50.00
10.m
40.00

100.00 100.00
0.00 0.00
0.00 0.00

62.50
12.50
25.00

90.91 100.00
0.00 0.00
9.09 0.00
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8.00 9.00 10.00 Mean SDev Freq'

ENERGY WEST-COTTO

Refuse Berm'96 (Final)

Cottonwood Waste Rock S

Slope: 28 deg

Exposure: S & E

Sample Date:2*27 Aug 9

10.00 50.00 45.00 32.50 15.37 100.00

0.m 0.m 0.00 1.00 2.W 20.00

0.00 5.00 0.00 5.00 6.32 50.00

TREES & SHRUBS
Afiiplex canescens

FORBS

Melilotus officinalis

GRASSES

Elymus lanceolatus

10.00
25.00
55.00
10.00

55.00
10.00
15.m
20.00

45.00
20.00
15.00
20.00

38.50
20.50
28.50
12.50

15.50
11.72
20.13
6.80

COVER
Total Living Cover
Litter
Bareground
Rock

100.00
0.m
0.00

90.91
0.00
9.09

100.00
0.00
0.00

85.4i!
2.25

12.32

18.&4
4.53

15.73

% coMPoslTloN
Shrubs
Forbs
Grasses
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Cottonwood Mine - 01d Fan Road f84 (Final)

-  4th East Road '86

Cottonwood Mine - Parkins Lot Slooe

-  S torage Yard  S lope

Cottonwood Mine - Reference Area

Cottonwood Mine Cottonwood Mine

Cottonwood Mine - Road/Si1o Pad Slope

Cottonwood Mine - Tipple Area Slopes Cottonwood Mine -  Sediment  Pond Banks



Cottonwood Mine - Ninth East Breakout ,  gl

-  01d Waste Rock - Cel l  #3

Cottonwood Mine - Test Plots '88

- 01d lrlaste Rock - CeIL #4

Cottonwood Mine - 01d hlaste Rock - Ce11 #l Cottonwood Mine - 01d Waste Rock - CeIT #2

Cottonwood Mine Cottonwood Mine

Cottonwood Cel l  #5 Cottonwood Mine - 01d Waste Rock - Ce1l #6



CotLonwood Mine - 01d Waste Rock - CeIL #7

Cottonwood Mine - CTW Soil
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ENERGY VEST MINING COMPANY
QUALITATME SAMPLING DATA SHEET AND

QUANTITATTVF/QUALITATME N OTE S
1999

SITE NAIIIE: BCEhiVE YArd SIOPE

AREA: Des-Bee-Dove (1988 Reveg, Area)

DATE: September 20-24, L999

WORKERS: P. Col} ins,  D. Col l ins

SLOPE z 20-50 deg.

EXPOSIJRE: SE

AREA: 1.5 acres

AT.IIMAL USE/ DI STURBANCE :

EROSION: Negligible

COVER: (No quantitative data hrere recorded this year)

DOMINA}TT PI,ANT SPECIES OBSERVED:

Atriplex canescens
Atriplex contertitol ia
Chrysotharnnus nauseosus
Gutierrezia sarothrae

Halogeton gTomeratus
Penstemon palmeri

Agropyron cristatum
Elymus Tanceolatus
Elymus srni thii
Elymus spicatus

- Elymus einereus

L67



Page 2
Beehive Yard Slope

WOODY SPECTES DENSITY:

Total

PRODUCTION:

Herbaceous
Woody

Total

L997

3  000

L997

600 .  00
600 .  00

L2A0.  00

(no .  / ac )
1 9 9 8

6 8 6 5 .  0 6

1 9 9 8

5 0 0 .  o 0
500.  oo

L200.  oo

(  lbs I  ac)

NOTES:
1) Qualitative sampling only was done this year. We did

not sample for density and production in L999, but
previous data has been retained for observation (see
above) .

2) This area seems to look better than it ever has.
Good species diversity.

3) Good density of woody species presently established.

4l The chain link fence covering the ground is still
holding earth wel l .
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ENERGY VEST MINING COMPANY
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATWE/QUALITATIVE N OTE S
1999

SITE NAITIE: Beehive Road Berm

AREA: Des-Bee-Dove (1988 Reveg. Area)

DATE: September 20-24, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: 3O deg

AREA SIZE: .1 acre

EXPOSURE: Variable

AI.IIMAL USE/DISTURBAI.ICE : Heavy cattle use.

EROSION: Negligible

COVER: (No quantitative data were recorded this year)

DOI,IINANT PI,ANT SPECTES OBSERVED :

Chrysothamnus nauseosus 3963.96
Eriogonum corymbosum 87 .L2
Atriplex confertifol ia 927.64

To ta l  4399 .56

Atriplex confertitolia
Chry sothamnus nauseosus
Eriogonum eorymbosum
Ephedra viridis

HaTogeton gTomeratus
Penstemon palmeri

Elymus cinereus
Elymus TanceoJatus
Elymus saljnus

WOODY SPECTES DENSITY:

PRODUCTTON:

Herbaceous
Woody

Total

L997

L997

22  . 3L
314 .55
335 .85

r69

( no .  / ac )

(  lbs/  ac )

1 9 9 8

4 8 3 5 .  1 5
L 7  4  . 2 4
9 5 8 . 3 2

5 9 6 7  . 7  2

r -998

5 1 . 3 L
4 4 6  .  L 7
4 9 7  . 4 8I



Page 2
Beehive Road Berm

NOTES: 1) Qualitative sampling only was done this year. We did
not sample for density and production in L999, but
previous data has been retained for observation (see
above) .

2') There was a better representation of desirable
species this year. There trere sti l l  some weedy
species though.

3) This area supported mostly woody plant spp., some
grass and few weeds.
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ENERCY VEST MINING COIVIPANY
QUALITATTVE SAMPLING DATA SHEET AND

Q UANTITATME/QUALITATME N OTE S
L999

SITE NAIIIE: Deseret Road Berm

AREA: Des-Bee-Dove (1988 Reveg. Area)

DATE: September ZO-24, 1999

WORKERS: P. Coll ins, D. CoII ins

SLOPE: 6-10 deg.

EXPOSTIRE: E

AREAZ .2 acre

ANIIIAL usE/DISTttRBAt{cE : Negligible

EROSION: slight

COVER: (No guantitative data taken this year)

DOMINAI{T PLANT SPECIES OBSERVED:

Atriplex confertifolia
Chry sothannnus nauseosus

Bassia hyssopifolia
HaTogeton gTomeratus
Kochia scoparia

Elymus cinereus
Elymus Tanceolatus
Elymus elymoides

WOODY SPECIES DENSITY: L997

Chrysothamnus n;auseosus 4Lg . ZO
Atriplex contertifol ia 243.9s

Totat 6GZ Js

PRODUCTTON: 1997

Herbaceous 76.74
Woody LL}.S7

To ta1  196 .  31

(no .  / ac )
r -998

453 .  02
LO4  .54
557 .  56

t -998

80 .3L
148  .  13
228  . 44I

17I

(  lbs /ac)



Page 2
Deseret Road Berm

N O T E S : 1 ) Qualitative sampling only was done this year. We did
not sample for density and production in L999, but
previous data has been retained for observation (see
above) .

Much of the vegetation was disturbed due to roadside
maintenance.

The site seemed to still be weedy, but there was not
much change fron last year.

As previous three yearsf, most of the herbaceous spp.
were weedy exotic species.

Good shrub density in some areas.

2 )

3 )

4 )

s)

I
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ENERGY VEST MINING COMPANY
QUALTTATTVE SAMPLING DATA SHEET AND

QUANTITATTITE/QUALITATIVE N OTE S
L999

SITE NAI'IE: Portal Road Berm

AREA: Des-Bee-Dove (1988 Reveg. Area)

DATE: September 20-24, L999

WORKERS:  P.  CoI I ins ,  D.  CoI I ins

SLOPE: 30 deg.

EXPOSURE: SW

AREA: .1 acre

ANII,IAL UsE/ DIsTttRBANcE : Sl ight

EROSTON: Negligible

COVER: (No quantitative data srere recorded this year)

DOMINANT PI,AI{T SPECIES OBSERVED:
Atriplex confertifolia
Atriplex gardneri
Chrysothamnus nauseosus
Eriogonum corymbosum

Bassja hyssopifolia
HaTogeton gTomeratus

Agropyron cristatum
Elymus saJ,jnus
ETymus spicatus
Stipa hymenoides

WOODY SPECIES DENSITY: L997

Chrysothamnus nauseosus ZS1B.72
AtripTex confertitolia 303 G.7 6
Eriogonum corymbosum 149.35

Tota1  6GTL.L4

PRODUCTION: 1997

Herbaceous 53.54
Woody 5BS.  12

To ta l  639 .66

(no .  / ac )
1 9 9 8

2 L 4 0 .  6 6
L 4 9 3  . 4 9

L 4 9  . 3 5
3 7 8 3 . 5 0

L 9 9 8

2 7  5  . 3 5
6 5 0 . l - 3
9 2 5  . 4 8

173

(  lbs /  ac)



Page 2
Portal Road Berm

NOTESS 1) Qualitative sampling only was done this year. We did
not sample for density and production in L999, but
previous data has been retained for observation (see
above) .

As mentioned last year, the inside of the berm had
been scraped for road maintenance. Thatrs why itts
so sparse and weedy.

Because of maintenance procedures, there were weeds
inside the berm and desirable spp. on the top and
outside.

2 '

3 )

17 t+



ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATME N OTE S
1999

SITE NAITIE: Bathhouse Road Berm

AREA: Des-Bee-Dove ( 1988 Interirn Reveg. Area)

DATE: September 20-24, L999

WORKERS: P.  Col l ins,  D.  Col l ins

SLOPE: 30  deg .

EXPOSTJRE: SW

AREA: .1 acre

ANfUAL USE/DISTIIRBAI.ICE : Negtigible

EROSTON:

COVER:

DOMINANT PI,AI{T SPECIES OBSERVED:

Atriplex contertifolia
Chrysothamnus nauseosus

Penstemon palmeri
Kochia scoparia

Elymus cjnereus
ETymus Taneeol.atus
Elymus eTymoides

WOODY SPECIES DENSITY:

Chry s othamnus nauseosus
Eriogonum corymbosum
Atriplex confertitolia

Total

PRODUCTION:

Herbaceous
Woody

Total

Negl ig ible

(No quantitative data this year)

L997

3 7 8 3  . 5 1

L 9 9  . 3 2
3 9 8 2 . 6 4

L997

L 2 4 . 9 3
5 3 8 . 5 5
5 5 8  .  3 5

( no .  /  ac )
1 9 9 8

2 5 3 8 . 9 3
4 9 . 7 8

4 4 8 . 0 5
3 0 3 6 . 7 5

1-998

9 9 .  O l -
6 L 6  . 7  8
7 L 5 . 7 9

175

(  lbs /ac)



Page 2
Bathhouse Road Berm

NOTES: 1)

2 l

Qualitative sampling only was done this year. We did
not sample for density and production in L999, but
previous data has been retained for observation (see
above) .

Site looked very good with patches of desirable
species and patches of weeds, but mostly desirables.
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ENERGY \T-EST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATTVE N OTE S
L999

SITE NAIIIE: Tipple Slope

AREA: Des-Bee-Dove (1988 Reveg. Area)

DATE: September 20-24 r L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE:  4O-45 deg.

EXPOSTTRE: Variable

AREA z .4 acre

ANTMAL USE/DIST{IRBAI.ICE: Negligible

EROSfON: S1ight considering how steep the slope isl

COVER: (No quantitative data recorded this year. )

DOI,TINANT PI,AI{T SPECTES OBSERVED :
Atriplex contertifolia
Chry sothamnus nauseosus
Eriogonum eorymbosum

Halogeton gTomeratus
Penstemon palmeri

Elymus cinereus
Elymus lanceolatus
Elymus salinus
Stipa hymenoides

WOODY SPECIES DENSITY: *

Total

PRODUCTION: *

Herbaceous
Woody

TotaI

L997

2 5 0 0

L997

3 0 0 . 0 0
3 0 0 . 0 0
6 0 0 . 0 0

( no .  / ac )

(  lbs/  ac )

1 9 9 8

- 2 5 0 0

1 9 9 8

3 5 0 .  O O
3 5 0 .  O O
- 7 0 0 . 0 0

* by LDs methods
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Page 2
Tipple Slope

NOTES:1 )

2 )

3 )

The slope I s vegetation looked good excellent
considering the steepness of the slope.

Qualitative sarnpling only was done this year. We did
not sample for density and production in L999, but
previous data has been retained for observation (see
above) .

Some coal f ines were mixed in soi ls/spoi ls.
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SITE NAI{E:

ENERGY VEST MINING COMPANY
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATWE/QUALITATIVE N OTE S
L999

AREA: Des-Bee-Dove (1988 rnterim Reveg. Area)

DATE: September 2A-24, L999

I{ORKERS: P. Col l ins,  D. Col l ins

SLOPE: 3 5 deg.

EXPOSTJRE: S SE

AREAz 4.4  acres

ANIMAL USE/DISTLRBANCE: Negtigible

EROSION: Like.Iast year, there hras some slight to moderate
erosion in local ized areas.

COVER: (No guantitative data taken this year)

DOMINANT PI,ANT SPECIES OBSERVED:

Atriplex gardneri
Chry sothamnus nauseosus
Eriogonum corymbosum
Sareobatus vermiculatus
Suaeda torreyana

HaTogeton gTomeratus
ttlalcomia africana
Suaeda calceoliformis

\7c_:



Pagre 2
Sediment Storage Slopes

WOODY SPECIES DENSITY:

Atriplex eontertifolia
Atriplex gardneri
Suaeda torreyana
Sarcobatus vermiculatus
Chrysothamnus nauseosus
Atriplex corrugata

Total

PRODUCTION:

Herbaceous
Woody

Total

NOTES:  1 )

L997

1 9 9 8 . 9 5
7 9 5 . 5 8
L59 . L2
L59 . L2

7 9 . 5 6
3 1 8 2 . 3 3

L997

5 4 . 7 5
L237 . 09
1 3 0 1 . 8 4

( no .  / ac )
1998

L32  . 7  5
L725 .93

563  . 82
1 - l - 94 .88
1-59 3 .  L7

5310 .55

1998
( Ibs /ac )

7  L .39

+8ffi

2',|

As last year, there was poor grass and forb cover
this year. Some patchy areas had lot of weeds.

Qualitative sarnpling only was done this year. We did
ngt sample for density and production in L999, but
previous data has been retained for observation (see
above) .

$le didn t t see many grasses this year.3 )
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVHQUALITATTVE N OTES
1999

SITE NAI'{E: Sediment pond Banks

AREA: Des-Bee-Dove (1988 Interirn Reveg Area)

DATE: September 20-24, 1999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE:  30 deg.

EXPOST]RE: E & W

AREA: .9 acre

ANIMAL USE/DISTURBAITICE : Negtigible

ERoSroN: slight

COVER: (No quantitative data taken this year)

DOMINANT PLANT SPECIBS OBSERVED:

Atriplex confertitolia
Atriplex gardneri
Chry sothanrmus nauseosus

t{alcomia africana
Itlachaeranthera c ane s cens

Agropyron cristatum
Elymus Tanceolatus
Ilordeum jubatum

WOODY SPECIES DENSITY: L997

Chrysothamnus Jtauseosus 3gLZ.S2
Atriplex gardneri LZL4.23
Atr ip lex contert i fo l ia 134.91
Gutierrezia sarothrae 134.93

To ta1  539  6 . s7

1 9 9 8
( n o .  / a q )

7 7 8 1 " . 6 3
2 5 9 3 . 8 8

181
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Page 2
Sediment Pond Banks

PRODUCTION:

Herbaceous
Woody

Total

NOTES:  1)

L997

1 1 1 . 9 0
5 8 2 . 6 9
6 9 4  . 5 9

L 9 9 8
( l b s / a c )

7 6 . 3 9
g l _ 0 . 9 4
g g 7  . 2 L

2 )

Qualitative sampling onry was done this year. we did
not sample for density and production in L999, but
previous data has been retained for observation (see
above) .

site looked fair to excerlent, depending on specif ic
area. The north faces were excellent. The west and
east faces were fair. The south faces were often
bare.
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ENERGY \TEST MINING COMPANY
QUALITATME SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATIVE N OTE S
r999

SITE NAII{E: Beehive Substation Slooe

AREA: Des-Bee-Dove (1985 Reveg. Area)

DATE: September 20-24, L999

I{ORKERS: P. Col l ins,  D. Col l ins

SLOPE: 35 deg.

EXPOST]RE: S

AREA: .1 acre

AI.IIMAL USE/DISTURBANCE : Slight

EROSION: S1ight erosion on some areas of the slope.

COVER: (no quantitative data this year)

DOMINAI{T PI.,ANT SPECIES OBSERVED:

Atriplex confertitoTia
Chry sothannnus nauseosus

Penstemon palmeri

Agropyron cristatum
Elymus TanceoJatus
Elymus saljnus
Elymus cinereus
Elymus hispidus
St,ipa hymenoides

183
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Page 2
Beehive Substation Slope

WOODY SPECIES DENSITY:

Chry s othamnu s nauseosus
Atriplex confertifoTia

TotaI

PRODUCTION:

Herbaceous
Woody

TotaI

NOTESS 1)

L997

5158  .  51
224  . 28

5982 .79

L997

L24  . 33
489  .  15
513 .48

(no .  / ac )

(  I bs /ac )

1 9 9 8

3 4 8 4 . 8 0
2 3 2  . 3 2

3 7 L 7  . L 2

1 9 9 8

1 3 3 . 4 3
6 L 8  . 2 L
7 5 L . 6 4

Qualitative sanpling only was done this year. We did
not sample for density and production in L999, but
previous data has been retained for observation (see
above) .

2) Site continues to look
diversity.

very good for cover and

3 ) Diversity of ltrass and shrub was good, but there were
few forbs.
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTYSQUALITATTVE N OTE S
1999

SITE NAl,tE: Sediment pond Area

AREA: Des-Bee-Dove (1995 Reveg. Area)

DATE: September ZO-24, 1999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: O-10 deg.

EXPOSTJRE: S

AREA i .7 acre

ANTMAL USE/DTSTURBANCE: Negligible

ERoSroN: Negligible

COVER: (no guantitative data taken this year)

DOI.IINANT PI,ANT SPECIES OBSERVED:

Atriplex eaneseens
Atriplex eontertifolia
Chry sothamnus nauseosus
Chrysothamnus v is c idi f lorus
Gutierrezia sarothrae
Sarcohatus vermicu]atus

Agropyton cristatum
Elymus saljnus
Elymus spicatus
HiTaria janesii
Stipa hymenojdes

WOODY SPECIES DENSITY:

Chrysothamnus nauseosus
AtripTex canescens
Sarcobatus vermicuJ.atus
Atriplex eontertif oI ia
Gutiercezia sarothrae

TotaI

L997
( n o .  / a c )

5 1 8  .  8 1
4 5 6 9  . 2 7

5 1 8 . 8 1
2 0 7  5  . 2 3

L297 0 . L8
2 0 7  5 2  . 2 9
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Page 2
Sediment Pond Area

PRODUCTION:

Herbaceous
Woody

Total

L997
(  lbs /ac)

77 .04
794 .27
871  .  31

NOTES: 1) We sampled qualitatively this year, but left the
above L997 guantitative data for future comparisons.

2l  Si te looked excel lent.

I
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATTVE N OTE S
1999

SITE NAIIIE: Bathhouse Slope

AREA: Des-Bee-Dove (1984 Reveg. Area)

DATE: September 20-24 | 1999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPEz 25 deg.

EXPOSIJRE: Variable

AREAz 2.3  acre

ANIMAL USE/DISTTIRBANCE :

EROSION: Negligible

There is sl ight erosion in some areas.

COVER: Qualitative data only

DOIIIINANT PLANT SPECIES OBSERVED:
Atriplex canescens
Chry sothamnus nauseosus *
Eriogonum corymbosum

Aster glaucodes
Sisynbriun aJ, tjss imum

Agropyron cristatum
Elymus laneeolatus
Elymus smithii
Elymus saljnus
Elymus hispidus
Elymus einereus
Stipa hymenoides

NOTES: 1) Sampled only qualitatively again

2) Like last  year,  th is s i te was in
condit ion.

3) Vegetative cover remains good &

this year.

trexcellentrl

d iverse.

187



ENERGY VEST MINING COMPANY
QUALITATWE SAMPLING DATA SHEET AND

QUANTITATIYE/QUALITATME N OTE S
L999

SITE NAIr{E: Materials yard Slope

AREA: Des-Bee-Dove (1984 Reveg. Area)

DATE: September 20-24, 1999

WORKERS: P. CoII ins,  D. Col l ins

SLOPE z 20-25 deg.

EXPOSTIRE: SE

AREA:  1 .1  acre

AI{IIIIAL USE/DISTURBANCE: Negligible

EROSION: Most1y negligible.

COVER: (qual, data only)

DOMINAI{T PI,AI-IT SPECIES OBSERVED:
Atriplex conf ertifolia
Atriplex gardneri
Chry sothamnus nauseosus *

Aster chiTensis

Bromus tectontm
Elymus cjnereus
Elymus TaneeoJatus*
Elymus srni thiit
Elymus spicatus
Stipa hymenojdes

* dominants

NOTES: 1) Sampled for gualitative data only this year.

2) Si te looked rrexcel lentrr  again this year.
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANfi TATWE/ QUALITATTVE N OTE S
1999

Sf TE NAI{E: Test Plot ( 1999 )

AREA: Des-Bee-Dove

DATE: September 20-24, L999

WORKERS: P .  Co l l i ns

SLOPE z 26 deg.

EXPOST]RE: S

AREA: .5 acre

ANIMAL USE/DISTURBANCE: Negligibte

EROSfON: Moderate

COVER: (no quantitative data this year)

PLANT SPECIES PI,ANTED:

Atriplex canescens
Atriplex corrugata
Atriplex confertifolia
Ceratoides lanata
Kochia prostrata

Linum lewisii
I{eliTotus oftieinalis
Sphaeralcea coccinea

Elymus TanceoJatus
Elymus srnj thii
Elymus cjnereus
Stipa hymenojdes
Sporobolus airoides

PI.,ANT SPECIES OBSERVED :

Sarcohatus vermiculatus
Suaeda torreyana

- AtripTex canescens
Atriplex gardneri

- Atriplex confertifolia

Bassia hyssopifolia
Koehia scoparia
HaTogeton glomeratus
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Page 2
Test Plots 89

West Side

WOODY SPECIES DENSITY:

Atriplex confertifolia
Atriplex gardneri
Atriplex canescens
Sarcobatus vermiculatus
Suaeda torreyana

Total

PRODUCTION:

Herbaceous
Woody

TotaI

East Side

WOODY SPECIES DENSITY:

Atriplex gardneri
Atriplex eanescens
Sarcobatus vermiculatus
Suaeda torreyana

Total

PRODUCTION:

Herbaceous
Woody

Total

NOTES:  1)

19  98
(no .  / ac )

31L .37
103 .79
726 .54
932 .  L2

2075 .81
4L51.  63

1998
(  lbs /ac)

0 .  o0
394  . 4L
394  . 4L

1 9 9 8
(  n o .  /  a c )

4 . 2 6
7 .  1 0

L 8  . 4 7
2 6 . 9 9

5 8 9 . 4 3

1 9  9 8
(  I b s / a c )

3 8 .  1 6
0 . 0 0

3 8 . 1 5

Sampled west side, then the east side.

2) qualitative sampling only was done this year. We did
not sample for Aensity ana production in 1999, but
previ-ous data has been retained for observation (see
above) .

3 ) West side looked better, €sp. surnmer seepweed,
possibly because i t fs not as steep.
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVHQUALITATTVE N OTE S
L999

srrE NAI{E: Beehive slope(reseeded in Jan. L997)

AREA: Des-Bee-Dove (1988 Reveg. Area)

DATE: September ZO-24, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE z 20-50 deg.

EXPOST]RE: SE

AREA: 1. 5 acres

ANTMAL USE/DISTIIRBANCE : Negligible

EROSfON: Slight to moderate

COVER: (No quantitative data were recorded this year)

DOI{INAI{T PLANT SPECIES OBSERVED:

Chry sothamnus nauseosus
Ceratoides lanata

Penstemon palmeri

Agropyron cristatum
Elymus salinus
Elymus TanceoJatus
Stipa hymenojdes

NOTES:
Qualitative sampling only was done this year.

Cover and diversity looked very good this year
better than last year.

Some areas looked better than other areas.

Site slope wil l  probably hold well now.

1 )

2 )

3 )

4 )
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ENERGY \TEST MINING COMPANY
QUALITATME SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATTVE N OTE S
L999

SITE NAl,tE: Subsoil pi le at Sediment pond (Jan)

AREA: Des-Bee-Dove (1995 Reveg. Area)

DATE: September ZO-24, 1999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: Sideslope ZB deg.,  top 1 deg.

EXPOST]RE: var.

ANIMAL UsE/DISTURBAT.ICE: Negligible

EROSION: Negligible

COVER: (no guantitative data taken this year, - 30%)

DOMINAIIT PI,ANT SPECIES OBSERVED:

Atriplex gardneri
Chrysothamnus nauseosus
Ephedra viridis

Eriogonum (annuaT)
Astragalus cicert
SalsoJ,a pertiter
ttrachaer anthera c ane s eens
ltalcomia afrieana

Elymus saJ,jnus
HiTaria janesii

* dominant desirable species.

NOTES: 1)

2 l

3 )

We sampled qualitatively this year.

Approx. 508 were weedy species.

The top of pile had a few grasses, but not many. The
side-slope $rere mostly shrub species.
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Des Bee Dove - Beehive Yard Slope

Des Bee Dove - Deseret Road Berm

Des Bee Dove - BaLhhouse Road Berm

Des Bee Dove - Beehive Road Berm

Des Bee Dove - Portal Road Berm

Des Bee Dove - Tipple Slope

Des Bee Dove - Beehive Substation SlopeDes Bee Dove - Sediment Pond Banks



Des Bee Dove - Sediment

Des Dove - Mat,erial Yard Slope

Des Bee Dove - Beehive Slope Reseed Jan. ,97

Dove - Bathhouse S1ope

Des Bee Dove - Test Plot '89

Des Bee Dove - Subsoi l  Pi le at Sed. Pond

PULL
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ENERGY VEST MINING COMPANY
QUALITATME SAMPLING DATA SHEETAND

QUANTITATTYE/QUALITATTYE N OTE S
L999

STTE NAI{E 3

AREA: Deer Creek

DATE: September Z7-3O, 1999

WORKERS: p. Coll ins

SLOPE: 2 3 deg.

EXPOSTJRE: Variable

AI'IIIIIAL uSE/DISTURBANCE: Used extensivelyr no severe disturbance.

EROSION: Normal

COVER: (overstory plus understory >50?)

DOMINANT PLANT SPECIES OBSERVED:

Ahies concolor
Acer negntndo
Chry s othamnus nauseosus
Cornus sericea
Illahonia repens
Populus angustifolia
Rosa woodsii
Sa l ix  sp.

Aster foliaceous*

Agrostis stolonifera
DactyJis gTomerata
Elymus canadensjs

NorES: 1) euaritative sanpring this year.

2) This is the f  i rst  t i rne we have vis i ted this s i te.

3) To locate, f ind a t-post on the side of the road in a
more open area. This was past a more coaly area
approxirnately 20Ot down frorn rrTemporary Storage Areatt
and it can be seen as one walks down the road.
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUAL ITATTVE N OTE S
L999

srrE NAII{E: Mixed conif er Ref erence Area

AREA: Deer Creek

DATE: Septenber Z7-3O, Lggg

WORKERS: P .  Co l l i ns

SLOPE: 15-25 deg.

EXPOSTIRE: Wsw

ANIUAL USE/DISTIIRBANCE: Used by wildlife, mostly deer sign.

EROSION: Normal

COVER: (qualitative estimate - 
4SZ)

DOMTNANT PI,ANT SPECIES OBSERVED:

Pseudotsuga menziesjj
I[ahonia rerpens
Synphoriearpos oreophilus
Arnal anchier utahensis
Juniperus scopuTorum
Pinus eduJ,is
Abies Tasioearpa
Chrysothamnus depressus
Pachystina myrsinjtes
Eriogonum cotynbosum*
Chrysothamnus nauseosus
BrickeTT ia microphylla

Aster foliaceous
Linum Tewisii
tllaehaeranthera canescens
Cast iTTeja  sp.

ETymus saJjnus*
Elymus spicatus*

NOTES:  1)
2',l.
3 )

4 )

Qualitative sampling this year.
This is the tirst tirne r hlve visited this site.
To locate, r found the sw t-post marking the area
north of the adjacent drainage.
The was a good representatioi of spruce /Fir/Grass,but it was mostry more open. This- is .it .rnLitious
standard but a good reference area.
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SITE NA}TE:

ENERGY VEST MINING COMPANY
QUALITATN/E SAMPLING DATA SHEET AND

Q UANTITATTVFJQ UA L ITATTVE N OTE S
L999

Pi-nvon-Juniper Reference Ar:ea

AREA: Deer Creek

DATE: September Z7-3A I Lggg

WORKERS: P. Coll ins

SLOPE:  28 deg.

EXPOSIIRE: E

ANIIIAL USE/DISTURBAI'ICE: Used by wildlife, mostly deer and rabbit
sign present.

EROSION: Normal

COVER: (qualitative estimate - 
4OZ,

DOI,IINANT PI.ANT SPECIES OBSERVED:

Arnal anchier utahensi s
Cercocarpus oreophj-t.us
Chry sothamnus nauseosus
Ephedra viridist
Eriogo.nurn corymbosum
Jqniperus osteos permatc
Pinus eduJ,is*
Symphoricargrcs oreophi lus

Aster foliaceous
Cast,iTTej a sp.
GaLium bitoliun
I,llachaeranthera grinde I ioide s
Stanleya pinnata

Bromus carinatus
ELymus saljnusrt
Stipa hymenoides

* Dominant species
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Page 2
PJ Reference
Deer Creek

NOTES: 1)

2 )

3 )

4 )

Qualitative sampling this year.

This was the f irst t ime r had visi ted this site.

Good for a PJ stand and reference area, but r shouldcompare it visually with areas that wiif be reclaimed
to meet these standards in the future.

r met with c. semborski and G. Davis beforehand to
help me locate the site. r used an aerial photograph
to find the site, but r never did find t-posts
marking it. so, r assumed it was above the rrpermeter
Boundarytt marker. To get there r warked through more
of a Mtn. Brush/pJ courmunity to a more classic pJ
area. The transition between the two appears to be
where the Reference Area is on the phot6. calring ita PJ Reference area is satisfactory however.

There was much good understory cover (shrub & grass)
for a pJ conmunity.

s)

I
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SITE NA}TE:

ENERGY \TEST MINING COMPANY
QUALITATME SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATTVE NOTES
L999

C2 Conveyor  ( IU  132-190)  r93

AREA: Deer Creek Mine Area

DATE: September 27-3A I L999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: 8 deg.

EXPOSTTRE: E

ANIMAL USE/DISTURBANCE: Negligible

ERosroN: Negligible on flatter area, moderate on slopes

COVER: (no quantitative data this year)

DOMTNAI{T PI,ANT SPECIES OBSERVED:

Chry sothamnus nauseosus
Ephedra viridis
Eriogonum corymbosum
Gutierrezia sarothrae
Junigrerus osteos 5le.rma
Yucca harrimaniae

Aster chiTensis

Elymus lanceolatus
Elymus cinereus
Stipa hymenojdes
Stipa comata

WOODY SPECTES DENSTTY:

Chry sothamnus nauseosus
Gutierrezia sarothrae
Yucca harrimaniae
Juniperus osteosperma
Amalanchier utahensis
Eriogonum corymbosum

Total

L997
(no .  / ac )

278 .78
487  .87

59 .70
348 .48
348 .48
627  . 26
975 .7  4

20r



Page 2
C2 Conveyor

N O T E S :  1 ) A sediment control area was constructed within this
site (see photograph). This created some disturbance.
Surrounding area looked very good. I do not recall
this in last yearst study, but I was using L998 maps
this year so I  rm not certain.

2) Qualitative sampling only was done this year. We did
not sample for density L999 | but previous data has
been retained for observation (see above) .
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ENERGY VEST MINING COMPANY
QUALITATWE SAMPLING DATA SHEET AND

QUANTITATIVHQUALITATIVE N OTE S
L999

SITE NAITTE: Riparian Areas

AREA: Deer Creek Mine Area

DATE: September Z7-3O, 1999

WORKERS: P. Col l ins

SLOPE:  1 to5deg .

EXPOSTIRE: Variable

AREA: < .5 acre

ANTMAL USE/DISTURBANCE: Negligibte

EROSTON: Negligible

COVER: (No guantitative data taken this year)

DOI{INAI.IT PLANT SPECIES OBSERVED:

Artemisia tridentata
Clematis sp.
Rosa woodsii
Prunus virginiana
Chry sothamnus nauseosus
Sam.bucus caeruJea

Aster chiTensis
tledicago sativa

Agropyron cristatum
Elymus eTongatus
Elymus cinereus
Elymus hispidus
Elymus spicatus
Stipa hymenojdes
Poa pratensis

I
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Page 2
Riparian

NOTES:

Area

1 )

2 )

3 )

4',)

Qualitative data only again this year.

The south area is across from the transfer site.

Both areas hrere <5? weeds this year.

To locate, there is an opening just north of the
r ipar ian area ( .4 mi.  f rom coal storage road turn
off) on the west side of the road.

Site looked excellent, nearly weed free now.

Most of the species observed h/ere found in both
r ipar ian areas.

4 )

5 )
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ENERGY VEST MINING COMPANY
QUALITATME SAMPLING DATA SHEET AND

QUANTITATTYE/QUALITATIVE N OTE S
1999

SITE NAl,tE: Sediment pond Dam

AREA: Deer Creek Mine Area

DATE: September Z7-3O, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: 1 25 deg.

EXPOSURE: Variable

AREA: < 2 acres

ANTUAL USE/DISTIIRBANCE: Negligible

EROSION: Negligible

COVER: (gualitative data only)

DOIIIINA}IT PLANT SPECIES OBSERVED:

Chry sothanwrus nauseosus
Eriogonum corymbosum

Aster foliaceous
Grindelia squarrosa
Kochia scoparia
HaTogeton gTomeratus

Elymus smithii
Elymus cjnereus
Elymus Tanceolatus
Hordeum jubatun

NOTES: Qualitative data only this year.1 )

2',|

3 )

Pond has been disturbed by

As noted last year, recent

rnodif ications to it.

4I

the vegetation which is now
disturbance has influenced

comprised mostly of
ttweedytt species.

The top areas have a fair representation of desirable
species with some bare areas.
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ENERGY \TEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTYE/ QUALITATTVE N OTE S
r999

SITE NAITIE: Temp. Sediment Basin

AREA: Deer Creek Mine Area

DATE: September 27-30, 1999

WORKERS: P. Coll ins

SLOPE: L-2 deg.

EXPOST]RE: Variable

AREA: < t acre.

ANIMAL USE/DISTURBANCE: Negtigible

EROSION: Negligible

COVER: (qualitative data only)

DOMTNANT PT,ANT SPECIES OBSERVED:

Chry sothamnus nauseosus
Populus angustifolia

Aster chiTensis
Grindelia sparrosa
Astragalus cicer
SaJsoJ.a pestiter

Elymus cjnereus
Elymus spicatus
Elymus smithii
Elymus Tanceolatus
Hordeum jubatun

NOTES: 1) As mentioned last year, there was a good
representation of desirable and less weedy spp.
site appears to be improving over time.

The
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ENERGY \TEST MINING COMPANY
QUALTTATWE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATME N OTE S
1999

SITE NAI,IE: Roadside Areas

ARE,A : Deer Creek ( 19 9 0 Reveg . Area )

DATE: September 27-30, L999

WORKERS: P. Coll ins

SLOPE: 5 deg.

EXPOST]RE: NE

ARE,A: < 1 acre

AI{IMAL USE/DISTURBANCE : Negligibte

EROSION: Nearly negligible.

COVER: (qualitative data only)

DOI'TINAI{T PI,AI.IT SPECIES OBSERVED :

Aster chiTensis
Grindeiia squarrosa
Eriogonum corymbosum
Chry s othamnus nauseosus

Grindelia squarcosa
Astragalus cicer
trteliTotus ofticinalis

Agropyron cristatum
Bromus inerrnis
Elymus junceus
Elymus smithii
Elymus Tanceolatus
Elymus cinereus
Hordeum jubatum
Stipa hymenojdes

NorES: 1) sanpled east and west side of the road for
qualitative data.

2) Most ly desirable species again this year.
3) Good diversity of grasses, but not many shrubs.
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATME N OTE S
1999

SITE NAI,IE: Gate Area Slope

AREA: Deer Creek (1990 Reveg. Area)

DATE: September 27-30, L999

WORKERS: P. Coll ins

SLOPEz 20 deg.

EXPOSTIRE: E

ANIMAL USE/DTSTURBANCE: Negtigibte

EROSION: Sti l f some erosion this, but considering the angle of
the s lope,  i t rs  not  bad.

COVER: (qualitative data only)

DOMINANT PI,ANT SPECIES OBSERVED:
Chry sothamnus nauseosus

Aster chiTensis
Astragalus cicer
Grindelia squarcosa
HaTogeton gTomeratus
Itledicago sativa
Penstemom palmeri

Elymus cjnereus
Elymus Tanceolatus
Elymus spicatus
Elymus smithii
Hordeum jubatum

NOTES:  1 ) Qualitative data only recorded this year. Site looked
in good condition considering the slope angle.
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATWE/ QUALITATIVE N OTE S
19989

SITE NAME: Fan Road Slopes

AREA: Deer Creek (1989 Reveg. Area)

DATE: September 27-30, L999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: Variable

EXPOSURE: Variable

AREA: 1.1 acres

ANIMAL USE/DISTURBAI.ICE: Negligible

EROSION: Negligible

COVER: (qualitative only this year)

DOMINAI.IT PLANT SPECIES OBSERVED:

Chry sothannnus nauseosus

Aster chilensis
SaIsoIa pestifer

Agropyron cristatum
Bromus tectorum
Elymus elymoides
Elymus lanceolatus
Elymus smithii
Elymus spicatus
Elymus salinus
Elymus cinereus
Hordeum jubatum
Stipa hymenoides
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Page 2
Fan Road Slopes

WOODY SPECIES DENSITY:

Chry s othamnus nauseosus
Ribes aureum
Sambucus caerulea

Total

PRODUCTION:

Herbaceous
Woody

TotaI

NOTESS 1)

1 9 9 8
( n o .  / a c )

4 8 . 3 8
L  . 2 7
L . 2 7

5 0 . 9 2

1 9 9 8
(  lbs /ac )

9 4 4  . 5 L
0 .  0 0

9 4 4  . 6 L

Area and species diversity looked good.
Sirnilar species observed as noted last
year.

Sample density and production estimates done
previously are shown above.

There were very few woody species here.

By the way the map looked, we considered everything
on the south side of road (left as you walk up) the
Fan Road Slopes.

2 l

3 )

4',l
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLINC DATA SHEET AND

QUANTTTATWHQUALITATME N OTE S
L999

SITE NAII{E: Refuse Pile & Berm

AREA: Deer Creek (1988 Reveg. Area)

DATE: September 27-30, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE z 27 deg.

EXPOSURE: NE 3OO deg.

AREA:  4 .0  acres

ANIMAL USE/DTSTURBANCE: Negtigible

EROSION: Negligible in most areas, but moderate in the areas
with sparse vegetation.

COVER: (qualitative data only this year)

DOMINAI{T PI,ANT SPECIES OBSERVED :

Chrysothamnus nauseosus
Chrysothamnus viscidif Torus
Eriogonum corymbosum

Aster chiTensis
HaTogeton glomeratus
I{achaeranthera canes cens
Illedieago sativa
Penstemon palmeri
SaIsoIa pestifer

Agropyron cristatum
Bromus inermis
Elymus laneeolatus
Elymus smjthii
Elymus spicatus
Elymus cinereus
Hordeum jubatum
Stipa hymenojdes

2LI



Page 2
Refuse Pile & Berm

WOODY SPECIES DENSITY:

Chry sothamnus nauseosus
Eriogonum eoryrbosum

Total

PRODUCTION:

Herbaceous
Woody

Total

NOTES: 1)

L997

1 5 8 3  .  6 1
1 3 3 9 . 9 8
2 9 2 3  . 5 9

L997

3 2 3  . 8 4
2 7  8  . 5 3
6 0 2  . 3 7

( no .  / ac )

(  l bs /ac )

L 9 9 8

1 4 8 L . 2 9
8 8 9 . 7 8

2 3 7 0 . 0 7

1 9 9 8

4 9 9 .  3  1
2 5 4 . 8 4
7  5 4 .  1 1

2 l

3 )

Qualitative sarnpling only was done this year. We did
not sample for density and production in t999, but
previous data has been retained for observation (see
above) .

Like previous years, patchy areas of weeds and some
of desirable species.

Area looked ttgoodtt. Litt1e or no change from last
year.
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ENERGY \TEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATWE NOTE S
1999

SITE NAITIE: Rock Slide and Berm

AREA: Deer CreeK

DATE: September 27-30, L999

WORKERS: P. CoII ins,  D. Col l ins

SLOPE: 53+ deg.

EXPOST]RE: W

AREA: .5 acre

ANIMAL USE/DISTURBAI{CE : Negligible

EROSION: Negligible

COVER: (Qualitative data only)

DOMINANT PI,ANT SPECIES OBSERVED:

Chry s othamnu s nauseosus
Eriogonum corymbosum

A.ster chiTensis
HaTogeton glomeratus
Malcomia atrieana

Agropyron cristatum
Elymus smithii
ETymus Tanceolatus
Elymus cinereus
Elymus spicatus

WOODY SPECIES DENSITY:

Chry sothamnus nauseosus
Eriogonum corymbosum

Total

1 9 9 8
( n o .  / a c )

5 9  . 5 7
2 9 7 . 8 6
35 '7  .43
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Page 2
Rock Slide and Berm

PRODUCTTON:

Herbaceous
Woody

TotaI

NOTES:1 )

1998
( Ibs /ac )
333 .98

2  . 96
336 .94

Methods: Qualitative data only this year. We did not
sample for density and production in L999, but
previous data has been retained for observation.

The vegetative cover is sparse where erosion repair
work has been irnplemented.

The steep slide area appears to have constant erosion
problems.

Berm has some severe erosion with bare soil and no
vegetation, but other areas looked good.

2',1

3 )

4 )

I
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ENERGY \TEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTTTATTVE/QUALITATTVE N OTE S
r999

NA!!E: Water Plant Slope

Deer Creek (1988 Reveg. Area)

September 27-30, Lggg

SITE

AREA:

DATE:

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: 38 deg.

EXPOSURE: NE, 32O

ANTMAL USE/DISTIJRBANCE :

EROSION: slight

DOMINANT PI,ANT SPECIES OBSERVED:

Artemisia tridentata
Chry s othamnus nauseosus
Eriogonum corymbosum

Aster chiTensis*
I{achaeranthera c ane s cens

Agropyron cristatum
Elymus cjnereus
Elymus elymoides
Elymus Taneeolatus
Elymus saljnus
Elymus smithii
Elymus spicatus
ELymus hymenoides
Hordeum jubatun
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Page 2
Water Plant Slope

WOODY SPECIES DENSITY:

Analanchier utahensis
Chrysothamnus nauseosus
Rosa woodsii
Eriogonum eorymbosum

Total

PRODUCTION:

Herbaceous
Woody

TotaI

NOTES:

L997 1998
( Ibs /ac )

372 .38  623  . 42
47 .56  101 .01

4L9  . 94  724  . 43

L997

4 L 4  . 7  L
1 3 . 4 1

L O 7 . 2 8
3328 .  68

( no .  / ac )
1 9 9 8

L 3  . 9 9
5 L 7  . 6 6

L 3  . 9 9
1 3 . 9 9

5 5 9  .  6 3

1) We sampled qualitatively this year, but retained data
from previous years (shown above).

Some areas had a fair representation of woody species
while other areas had more forbs and grrasses.

There was some disturbance in the area that looked
like it hras being prepared for seedingr.

2 )

3 )
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ENERGY \TEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTTTATTVHQUALITATME NOTE S
L999

SITE NAIr{E: Pipeline

AREA: Deer Creek (1986 Reveg. Area)

DATE: September Z7-3O, L999

WORKERS: P. Col l ins

SLOPE: 5 30 deg.

EXPOSURE: Variable

AREA:  3 .5  acre

AI{IIr{AL USE/DISTURBANCE: Negligibte

ERoSION: Negligible

COVER: (qualitative data only, est.

DOMINANT PLANT SPECIES OBSERVED:

Artemisia tridentata
Chry s othannu s nauseosus
Eriogonum corymbosum
Gutierrezia sarothrae
Juniperus osteos E)erma
Pinus edulis
Populus angustifolia
SaJ, jx sp.

Artemisia dracuncuJus
Aster chilensis
Aster foliaceous
Cast iTTeja sp.
Grindelia squarrosa
HaTogeton gTomeratus
Kochia scoparia
ttlachaeranthera cane s cens
I[alcomia africana
Iiledicago sativa
IfieliTotus off icinalis
Penstemon palmeri
SaJ, sola pestiter

at approx. 452 l iving cover)

o
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Page 2
PipeI ine
Deer Creek

Elymus cjnereus
Bromus tectorum
Elymus TanceoJatus
Elymus spicatus
Agropyron cristatum
Elymus hispidus
Bromus tectorum
Elymus cinereus
Stipa hymenoides
Hordeum jubatum

WOODY SPECIES DENSITY:

AtripTex c:onfertitol ia
BrickeTTia microphyTTa
Chry sothamnus nauseosus
Eriogonum corymbosum
Gutiercezia sarothrae
Juniperus osteosperma
Pseudotsuga menziesij
Rhus triTobata

Total

PRODUCTION:

Herbaceous
Woody

TotaI

NOTES: 1)

L99 . L9
1 3 1 4 . 6 6

3 L 8  . 7  L
3 9  . 8 4

1 1 9 . 5 1
3 9 . 8 4
3 9 . 8 4

2 0 7 1 . 5 9

L997

3 8 9  . 2 4
3 8 3 . 4 0
7 7 2 . 5 4

L997 1_998

3 4 . 6 8

L 3 L 7  . 6 6
3 4 . 6 8
6 9 . 3 5

3 4 . 5 8
5 9 . 3 5

1 8 0 3  .  1 0

1 9 9  8

5L6 .  01
547  .  L8

1 1 5 3  .  1 9

( no .  / ac )

(  lbs /ac)

Qualitative sarnpling only was done this year. We did
not sanple for density and production in L999, but
previous data has been retained for observation (see
above) .

2) There hrere patchy areas of weeds when the pipeline
went near the main road, probably due to road salt.
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATME/QUALITATTVE N OTE S
L999

SITE NAl,tE: Deer Canyon

AREA: Deer Creek (1986 Reveg. Area)

DATE: Septenber 27-30, L999

IIORKERS: P. CoIIins

SLOPE: 15-20 deg.

EXPOSIIRE: E

AREA: .1 acre

ANI!,IAL USE/DISTURBANCE: Negligible

EROSroN: Negligible

COVER: (qualitative data only this year)

DOMINAI{T PI,AT.IT SPECIES OBSERVED:

Chry s othanwrus nauseosus
Cercocarpus Tedi tol ju.s

Aster chiTensis
Cirsium sp.
I{achaer anthera c ane s cens

Agropyron cristatum
Dactylis glomeratus
Elymus spicatus
Elymus TanceoJatus
Elymus cinereus
Elymus salinus
ETymus smithii
Poa pratensis

2r9



Pagb
Deer

WOODY SPECIES DENSITY:

Chry s ot hamnus nauseosus
Rosa woodsii
Eriogonum corynhosum

TotaI

PRODUCTION:

Herbaceous
Woody

TotaI

NOTES:  1)

2
Canyon

L997

2 6 8 4  . 2 8

L L 6  . 7  L
2 8 0 0 . 9 9

L997

5 2 0  . 8 2
L 4 6  . 6 4
5 6 7  . 4 6

1 9 9 8
( n o .  / a c )

2 L 9 9  . 5 9
9 5  . 6 3

2 2 9 5  . 2 2

1 9 9 8
(Lbs/ac)

5 3 5 . 8 3
2 0 9 .  3  1
7 4 7 . L 3

2 )

Qualitative sampling only was done this year. We did
not sample for density and production in L999, but
previous data has been retained for observation (see
above) .

Site looked excellent.
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ENERGY \TEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANfi TATTYE/ QUALITATIVE N OTE S
1999

SITE NAI,IE: Reference Area (Atriplex)

AREA: Deer Creek Waste Rock

DATE: September 23-27

WORKERS: P. Coll ins

SLOPE: 1O-20 deg

EXPOST]RE: v

ANIMAL USE/DTSfiJRBANCE : M

EROSION: N

COVER: (qualitative data only)

DOMINANT PIJANT SPECIES OBSERVED:

Atriplex gardnerj't
Atriplex confertifolia
Chrysothamnus nauseosus
Artemisia nova
Eriogonum corymbosum

HaTogeton gTomeratus

Stipa hymenoides

NOTES: 1) Qualitative sampling this year.

2) After revisited another map later I T discovered f may
have been about 200 ft or so west of trrhere the
reference area rdas originally marked. However, this
would make no difference in the qualitative notes
above.

3 ) Drainagtes had more grass and black sagebrush.
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ENERGY ITEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVHQUALITATIVE N OTE S
1999

SITE NAIrIE: Access Road Slopes

AREA: Deer Creek Waste Rock Site (1989 Interim Reveg. Area)

DATE: August 23-27, L999

WORKERS: P. CoII ins

SLOPE z 2O 25 deg.

EXPOSTJRE: Variable

AREA: Part of 5 acres

AI.IIMAL USE/DISTT RBAI{CE : Negligible

EROSION: Cut slopes has moderate erosion and sparse vegetation.
There was much denser cover and woody species on the fill slopes
with much less erosion.

COVER: (no quantitative data recorded this year)

DOMINANT PI,AI{T SPECIES OBSERVED:

Fil I  Slopes

Artenisia nova
Artemisia tridentata
Atriplex eonfertifol ia
Atriplex canescens
Atriplex gardneri
Ceratoides lanata
Chry sothamnu s nauseosus
Eriogonum corynbosum
Juniperus osteosperma
Sarcohatus vermicuJatus

Penstemon palmeri

Elymus cinereus
ELymus TanceoLatus
Elymus spicatus
SporoboJus airoides
Stipa hymenojdes

Cut Slopes

Atriplex canescens
Atriplex confertifolia
Atriplex gardneri
Chry sothamnus nauseosus
Eriogonum corymbosum

Eriogonum subrenif orme
HaTogeton gTomeratus
SaIsoIa pestifer

Elymus Tanceolatus
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Page 2
Accesg Road Slopes

WOODY SPECIES DENSITY:

Artenisia tridentata
Atriplex contertitolia
Atriplex gardneri
Ceratoides lanata
Chry sothamnu s nauseosus
Eriogonum corymbosum
Sargobatus vermiculatus

Total

PRODUCTION:

Herbaceous
Woody

Total

NOTES:1 )

1998
(no .  / ac )

66 .30
397  . 79
530 .38
33L .49

L723 .75
66 .30
56 .30

3182 .3L

19  98
(  lbs /ac)

191 .03
517  .  05
708  .  08

Qualitative sarnpling only was done this year. We did
not sample for density and production in L999, but
previous data has been retained for observation (see
above) .

2' l The cut slopes had about 5O:50 weeds to desirable
spec ies .

3) The f i l l  s lope had >908 desirable species.

4) Therefore, the fi l f  slopes looked much better than
the cut slopes (from a vegetation stand point) . Or,
the f i II slopes looked rtgoodtt , whereas, the cut slope
looked frpoorrr .

o
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATTVE N OTE S
r999

STTE NAME: Phase r Berm

AREA: Deer Creek Waste Rock Site (1989 Final Reveg. Area)

DATE:  August  23-27,  1999

WORKERS: P. Coll ins

SLOPEI O-29 deg.

EXPOSURE: Variable

AREA z 4 Acres

AI.IIMAL USE/DISTURBANCE: Negtigible

ERoSroN: Negligibte

COVER: (No guantitative data this year)

(see guantitative data)DOMTNANT PLANT SPECIES OBSERVED:
Atriplex gardneri
Atriplex canescens
Ceratoides Tanata
Chrys othamnu s v i s e id i t I orus
Chrysothamnus nauseosus
Sarcobatus vermieulatus

HaTogeton gTomeratus
Kochia seoparia
I,lIachae r anthera e ane s cens
Itlalcomia africana
Penstemon palmeri
SaIsoIa pestiter

Agropyron cristatum
Elymus cjnereus
Elymus Tanceolatus
Elymus saJ,jnus
Hordeum jubatun
Poa secunda
Stipa hymenordes
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Page 2
Phase I Diversion

WOODY SPECIES DENSITY:

Artemisia tridentata
Atriplex gardneri
Atriplex canescens
Chry s othamnus nauseosus
Sarcobatus vermieulatus

Total

PRODUCTION:

Herbaceous
Woody

Total

NOTES:  1)

L998
(no .  / ac )

538 .29
942  .  OL
201 .85

1413 .  01
L34  . 57

3229  .7  4

1 9 9 8
(  lbs /ac )
5 L 9  . 5 2
2 7 8 . L 4
7 9 7  . 7  5

Qualitative sampling only was done this year. We did
not sample for density and production in L999, but
previous data has been retained for observation (see
above) .

Shrub and grass establishment is improving

Continues to be large patches.of areas dominatgd by
weeds. About 3ot oi the cover was rrdesirablett spp.
and 7OZ of poor cover and weedy species.

2 l

3 )
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ENERGY VEST MINING COMPANY
QUALITATME SAMPLING DATA SHEETAND

QUANTITATTVE/QUALITATTVE N OTE S
1999

srrE NAIr{E: Drain Fierd (Reconstruction - 97 )

AREA: Deer Creek

DATE: September 27-3O, 1999

WORKERS: p. Collins

SLOPE: 2 3 deg.

EXPOSTJRE: N

ANfMAL USE/DfSTURBANCE: The was a hole in the area that could be
dangerous to wildlife.

EROSION: Negligibte

covER: (est. zo-7sz depending on the area)

DOMINANT PI,ANT SPECIES OBSERVED:

Chrysothamnus nauseosus

Grindelia squarrosa
Aster ehiTensis
It[el iTotus of t icinal is
SaIsoIa grestiter
Artenisia dracunculus
Xanthium pennsy lvaniea
tlalcomia africana
Cirsium sp.
Penstemon palmeri
Astragalus cicer

Stipa hymenojdes
ELymus cinereus
Elymus Tanceolatus
Elymus spjcatus

NorES: 1) eualitative sarnpring this year.

2') This is the f irst t ime we have visited this site. To
locate i t ,  i t  is  0.5 mi les south of  northern r ipar ian
area.

3 ) site generally looked t,goocttt with approx . zsz weeds.

4) There lrere some patchy ttweedytt areas and patchy
rf  desirablert  species areas.
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ENERGY \TEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATIVE/QUALITATTVE N OTE S
r999

SITE NAME: Phase I Diversion

AREA: Deer Creek Waste Rock Site (1989 Final Reveg. Area)

DATE: August 23-27, 1999

WORKERS: P. Col l ins

SLOPE: 5 deg.

EXPOSURE: Variable

AREA z 4 acres

ANTUAL USE/DISTI}RBANCE: Negligibte

ERoSroN: Negligible

COVER: (see quantitative data)

DOI,TINANT PLANT SPECIES OBSERVED:

Atriplex gardneri
Atriplex confertitolia
Artemisia tridentata
Gutiercezia sarothrae
Sarcohatus vermicuJatus

Penstemon palmeri

Agropyron cristatum
SgnroboJ,us airoides
Elymus TanceoJatus
Elymus cinereus
Stipa hymenoides
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Page 2
Phase f Diversion

WOODY SPECIES DENSITY:

BIOMASS PRODUCTION:

NOTES:

1 )

2',!

3 )

4 )

5 )

Site looks better overall.

Used random numbers to sample berms.

Sampled cover and freguency by ocular methods.

Sampled density using the point guarter method.

Sampled productivity by clipping, weighing and double
sampl ing.

DENSITY 19  98 1 9 9 9

Individuals/Acre L57  2  .58 L825  .22

POT]NDS /ACRE

PRODUCTION 19 98 1 9 9 9

Herbaceous L 8 2  . 4 5 3 5 5 . 7 0

Woody 185 .52 1 5 5 . 6 0

Total 3 6 7  . 9 6 501 .  3  0

o
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ENERGYWEST.DEER CREEK
Phase I Diversion
Waste Rock Site
1989 Final Reveg

^Iage: Part of 5 acres

U 'Sdeg
Expoeure: variable
Sampfe Date:*27 Aug 99 1.00 2.W 3.00 4.00 5.00 6.00 7.00 8.00 9.00

SHRUBS
Artemisia tidentata
Afiiplex con/e,ftTofra
Atiplex gardnei
Chrysothamnus nauseosus (C)

0.00
0.00
0.00

10.00

0.00
0.00
0.00
0.00

15.00
0.00
0.00
0.00

0.00
0.00

2s.00
0.00

0.00
7.00
8.00
0.00

0.00
0.00
5.00
0.00

0.@
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

FORBS
M a c h a e ra nfiera canescens
Penstemon palmefi

5.00
5.00

0.00
5.00

0.00
0.00

0.00
0.00

5.00
5.00

0.00
0.00

0.00
0.00

0.00
0.m

0.00
0.00

GRASSES
Elymus cinereus

lus hncedatus

Urus salinus
Elymussmttttfr
Elymus spcafus
Poa secunda
SporoDolus aircides
S:tipa hymenaldres

0.00
0.00
0.m
0.00
0.00
5.00

20.00
0.00

0.00
15.00
0.00
0.00
0.00
0.00
0.00
0.m

15.00
10.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00

20.00
0.00
0.00
0.00
0.00
0.00

0.00
5.00
0.00
0.00
0.00
0.00
0.00

10.00

0.00
0.00

20.00
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

10.00
45.m
0.00
5.00
0.00
0.00
0.00
0.00

0.00
50.00
0.00
0.00
0.00
0.00
0.00
0.00

COVER
TotalLMng Cover
Litter
Bareground
Rock

45.m
5.m

45.00
5.00

20.00
5.00

55.00
20.m

40.00
5.00

45.00
10.00

50.00
10.00
35.00
5.00

40.00
5.00

45.00
10.00

35.00
5.00

55.00
5.00

5.00
5.00

60.00
30.00

60.00
5.00

30.00
5.00

50.00
5.00

40.00
5.00

% coMPostTroN
Shrubs
Forbs
Grasses

22.22
2..22
55.56

0.00
25.00
75.00

37.50
0.00

62.50

50.00
0.00

50.00

37.50
25.00
37.50

14.8
0.00

85.71

0.00
0.00

100.00

0.00 0.00
0.00 0.00

100.00 100.00
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10.00 11.00 12.W Mean SDev Freq

ENERGYWEST.DEER CREEK
Phase I Diversion
Waste Rock Site
1989 Final Reveg
Acreage: Part of 5 acres
Slope: 5 deg
Exposure: variable
Sampfe Date:23-27 Aug 99

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.m

0.00
0.00

30.00
0.m

0.00
0.00

0.00
25.00
0.00
0.00

10.00
0.00
0.00
0.m

0.00
0.00
0.00
0.00

0.00
0.00

20.00
10.00
0.00
0.00
0.00
0.00
0.00

20.00

1.25
0.58
5.67
0.83

0.83
1.25

4.15
1.93

10.12
2.76

1.86
2.17

8.33
8.tr}

33.33
8.33

16.67
25.00

3.75
14.17
3.33
0.45
3.33
o.42
r.67
3.33

6.81
16.4
7.45
1.4
8.50
1.38
5.53
6.24

25.00
75.00
16.67
8.33

16.67
8.33
8.33

25.00

SHRUBS
Aftemisia tridentata
Atiplex confeftTolia
Atfiflex gardnei
C h rysoth a m nus nauseos u s (C)

FORBS

Machaeranthera canescens

Penstemon palmei

GRASSES
Elymus cinereus
Elymus lanceolatus
Elymus safnus
Elymus sntthii
Elymus spcafus
Poa secunda
Sporo0olus airoides
Stipa hymanodes

30.00
4.00

65.00
1.00

65.00
4.00

30.00
1.00

50.00
5.00

40.m
5.00

40.8K1
5.25

45.42
8.50

16.05
1.48

10.89
8.09

COVER
Total Living Cover
Litter
Bareground
Rock

0.00
0.00

100.00

46.15
0.00

53.85

0.00
0.00

100.00

17.31
6.02

76.68

19.47
10.4
n.T7

% COMPOSITION
Shrub
Forlr.s
Grasses
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Deer Creek Mine - Roadside Areas

Deer Creek Mine - Fan Road Slooe

Deer Creek Mine - Rocksl ide and Berm

- Gate Areas Slope

Deer Creek Mine - Refuse

Deer Creek Mine - Plant Slope

Deer Creek Mine - Pipe Line Deer Canyon



Deer Creek Mine - Riparian Reference Area

Deer Creel Mine - Riparian Areas (South)

Deer Creek Mine - C2 Conveyor (IU I32-I9O) '93

Deer Creek Mine -

Deer Creek Mine - Mixed Conifer Reference Area

Deer Creek Mine - Pinyon Juniper Reference Area

Riparian Areas (North)

Deer Creek Mine- Sediment Pond Dam Deer Creek Mine - Temp. Sediment Basin
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Deer Creek Mine - Waste Rock
Reference Area

Deer Creek l" l ine -
A c r - c s s  R o a d  S l  o n e

Waste Rock
-  / } r l -  Q ' l  n n n

.C.
+ - -  t  r  I

Ea ,- - ;r*f, -$,

n ^ ^ -
u c c l

d L L C - D

Creek Mine -

Road  S lopes
li laste Rock

-  F i l l  S l o p e s

Deer  Creek
Phase

I . l ^ ^ + ^  D ^ ^ 1 ._  Y V d J  L g  I \ U U N

I  Berm

Deer Creek Mine -  \n /aste Rock
D r a i n  F i e 1 d  ' 9 7

Deer  C reek  M ine  -  Phase  I  D i ve rs ion  t  89

PULL
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATME/QUALITATTVE N OTES
L999

srrE NAI.IE: Reference Area (Grassland/shrub)

AREA: Trail Mountain Mine Area

DATE: September ZO-24, 1999

WORKERS: P. Col l ins,  D. Col l ins

EXPOSTIRE: W

AI.IIMAL USE/DISTURBANCE: yes, normal use.

ERoSION: Negl ig ible

covER: (No guantitative data recorded this year)

DOMINANT PI.AI-IT SPECIES OBSERVED :

Amalanchier utahensis
Artenisia tridentata
Chry sothamnu s nauseosus
Purshia trident,at,a

AchiTTea niTTefolium
Aster foliaceus
AstragaJ,us spp.
Linum Tewisii
Penstemon spp.
Lomatium nuttallii

Elymus saJ,jnus
Stipa hymenoides

NOTES: 1 )

2',l,

3 )

This is the first t ime r t ve visited this area for
many years. I did the original work for Trail
Mountain Mine in 1983 (report  date December 1983).
Energy West had revised one of my old maps for
their reports.

I believe the Reference Area was just below the
outcrops and above Sediment pond Outslopes (see
photograph) .

Recorded qualitative data on1y.
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ENERCY \TEST MINING COMPANY
QUALITATME SAMPLING DATA SHEET AND

QUANTITATME/QUALITATME N OTE S
1999

SITE NAI{E: Sediment Pond Outslope

AREA: Trail Mountain Mine Area

DATE: September 20-24, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPEz 25 deg.

EXPOSIJRE: E&S

AI{IMAL USE/DISTURBANCE: S1ight

ERoSroN: slight

COVER: (no guantitative data recorded this year)

DOIIINANT PLANT SPECTES OBSERVED:

Atriplex confertifoTia
Artemisia tridentata
Chry sothannus nauseosus

Aster foliaceus

Agropyron cristatum
Elymus cinereus
Elymus junceus
Elymus TanceoJatus

WOODY SPECIES DENSTTY: 1998
(no .  / ac )

Artemisia tridentata Sg. 08
Atriplex confertitolia 58. Og
Chrysothamnus nauseosus LL6.Lz

Tota l  232.32

NOTES: 1) Qualitative sampling only was done this year. We
did not sample for density in L999, but previous
data has been retained for observation (see
above) .

2't East slope (north half) was mostly weedy species
(HagI ) .

3) East s lope (south hal f)  was most ly desirable
spec ies .
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ENERGY VEST MINING COMPANY
QUALITATTYE SAMPLING DATA SHEET AND

QUANTITATME/QUALITATTVE N OTE S
1999

SITE NAITIE: Parkinq Lot Extension ( '96 )

AREA: Trail Mountain Mine Area

DATE: September 20-24, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE:  2O deg.

EXPOSTIRE: NW

ANIMAL USE/DTSTURBANCE: Negligible

EROSION: Slight

COVER: (no quantitative data recorded this year)

DOMINANT PI,ANT SPECIES OBSERVED:

Aster foliaceus

Elymus cinereus*
Elymus smithii
Elymus Taneeolatus

* dominant species

WOODY SPECIES DENSTTY:

(No s;recies in helts)

Total

NOTES:  1)

2 )

L998
(no .  / ac )

0 .00

0 .00

Qualitative sampling only hras done this year. We
did not sample for density in L999, but previous
data has been retained for observation (see
above) .

Silt fences remain in good condition.
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COTTONITOOD CANYON AREA



ENERGY \TEST MINING COMPANY
QUALTTATME SAMPLING DATA SHEETAND

QUANTITATME/QUALITATTVE N OTE S
1999

SITE NAITIE: Recl,aimed Slope fold. '81)

AREA: Cottonwood Fan Portal Area

DATE: September 20-24, 1999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: 35 deg.

EXPOSTIRE: W

ANIMAL USE/DISTIIRBANCE: Slight to moderate

EROSfON: Slight, natural patterns.

COVER: (see guantitative data)

DOMTNAT.IT PI,A}IT SPECIES OBSERVED :

Artemisia tridentata
Atriplex canescens
Atriplex confertifoLia
Chrysothamnus nauseosus

Aster toliaeeous

Agropyron cristatum
Elymus lanceolatus
Elymus salinus
Elymus junceus
Elymus cinereus

NOTES: 1) Area continues to look excellent.

2') Took cover measurement using transect l ines (n:20) .
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ENERGY WEST . COTTONWOOD FAN PORTAL
Reclaimed Slope
Exposure: W
Slope: 35 deg.
Sampfe Date: 20-24 Sept 99 t.m 3.002.@ 4.00 s.00 6.00

SHRUBS

Aftemisia tidentata

Afiiflex canescens

C h rysoth amnus nauseosus

FORBS

Asterfoliaceus

GRASSES
Agropyron criatatum
Hymus cinereus
Elymus smithli
Elymus spicatus

0.00
30.00
0.00

0.00

0.00
20.00
0.00
0.m

5.00
0.00

10.00

0.00

0.00
20.00
0.00
0.00

5.00
0.00
5.00

0.00
35.00
0.00
0.00

50.00
0.00
0.00

0.00

0.00
20.00
0.00
0.00

5.00
0.m
0.00

10.00
30.00
0.00
0.00

15.00
15.00
0.00

0.00
1o.cK)
0.00

10.00

0.00 0.00 0.00

COVER
TotalLiving Cwer
Litter
Bareground
Rock

s0.00
5.00

10.m
35.00

35.00
5.00
5.00

55.00

45.00
5.00
5.00

45.00

70.00
10.00
5.00

15.00

45.00
10.00
10.00
35.00

50.00
20.00
5.00

25.00

% coMPostTtoN
Shrub
Forbs
Grasses

60.00
0.00

40.00

42.ffi
0.00

57.14

n.2.
0.00

Tt.78

71.43
0.00

28.57

1 1 . 1 1
0.00

88.89

60.00
0.00

40.00
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7.00 8.00 9.00 10.m 11.00 12.00 13.00 14.00

0.00 40.00 20.m 0.00 0.00

20.00
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
8.00
7.00
0.00

0.00
50.00
0.00

0.00
15.00
0.00
0.00

5.00
0.00
0.00

5.00
20.00
0.00
0.00

5.00
15.00
0.00

0.00

20.00
10.00
0.00
0.00

0.00
0.m

15.00

0.00
0.00
0.00
0.00

10.00
0.00
0.00

10.00
20.00
0.00
0.00

0.00
20.00
0.00

25.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00

25.00
10.00
10.00
55.00

60.00
5.00

10.m
25.m

35.00
15.00
5.00

45.00

65.00
10.00
5.00

20.00

30.00
10.00
10.00
50.00

50.00
10.00
10.00
30.00

45.00
5.00
5.00

45.00

55.00
5.00
5.00

35.00

45.00
5.00

15.00
35.00

80.00
0.00

20.00

0.00
66.67
33.33

0.00
57.14
42.6

76.92
0.00

23.08

16.67
0.00

83.33

40.00
0.00

60.00

33.33
66.67
0.00

18.18
27.27
54.55

4.4
0.00

55.56

2t+4



16.00 17.m 18.00 19.00 20.00 Mean

40.00
0.00
0.00

10.00

5.m
0.00
0.00
0.00

0.00
5.00
0.00

0.00

0.00
10.00
0.00

2s.00

0.00
0.00
0.00

0.00
40.00
0.00
0.00

0.00
20.00
0.00

0.00
20.00
0.00
0.00

5.00
0.00
0.00

0.00
20.00
0.(n
0.00

8.25
7.75
1.50

4.00
15.40
0.85
1.75

13.4
13.18
3.91

7.00
1 1 . 1 1
2.59
5.76

55.00
35.00
15.00

35.00
80.00
10.00
10.00

0.00 0.00 25.00 7.00 11.98 30.00

55.00
5.00

10.00
30.00

40.00
r0.00
5.00

45.00

40.m
10.00
5.00

45.00

40.00
10.00
5.00

45.00

50.m
5.00
5.00

40.00

45.50
8.50
7.25

37.75

10.97
3.91
2.95

10.89

72.73
18.18
9.09

12.50
0.00

87.50

0.00
0.00

100.00

s0.00
0.00

50.00

10.00
50.00
40.00

36.12
14.30
49.58

26.76
24.13
26.82
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATME/QUALITATTVE N OTE S
1999

SITE NAII{E: Soil Piles

AREA: Cottonwood Fan portal Area

DATE: September 20-24, 1999

WORKERS:  P.  Col l ins ,  D.  CoI I ins

SLOPE: 35 deg.

EXPOSURE: Variable

ANIIIAL USE/DISTI RBAI-ICE :

EROSION: Slight

COVER: (see guantitative data)

DOI'ITNANT PIJ\NT SPECTES OBSERVED:

Artemisia tridentata
Atriplex canescens
Atriplex confertitolia
BriekeTTia scabra
Chrysothamnus nauseosus
Eriogonum corymbosum

A-ster foliaceous
Astragalus chiTensjs
Linum Tewisii
Kochia scoparia
I{elilotus of f icinalis
I,talcomia africa,na
Cirsium sp.

Agropyron cristatum
Elymus einereus
Elymus lanceolatus
Elymus smithii
Elymus elymoides
Elymus junceus
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Page 2
Soi l  P i les ,  CFp

NOTES: 1 )

2 '

Recorded cover this year.

subsoir Pile euadrats 1-9 were in the more bare
areas that looked l iked it had not been seeded.
Erosion was common here. euadrats 10-14 were in
the more vegetated area of the Subsoil pi le. This
vegetation was more mature (older) and
established. Negligible erosion was noted here
(see photographs).

Topsoil Pile euadrats LS-aA were located here.
Vegetation looked excellent this year. AIl data
$tere combined to shonr the mean cover.

3 )
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ENERGY WEST - COTTONWOOD FAN PORTAL

SoilPiles

Elposure: Variable

Slope: 35 deg.

Sample Date: 2&24 Sept 99 1.00 2.00 3.00

1 thru 9 Subsoil(Bare)

4.00 5.00 6.00

SHRUBS
Artemisia tidentata
Afiiflex confeilifolia
C h rysotha mnus r€useosus

FORBS
Asterfo#aceus
Cidum sp.
Halogeton glomeratus
Kochia scopaia
Linum lewiil
Malcomia africana
Mefiotus officinalis

GRASSES
Agrcpyron criatatum
ESmus cinereus

fumus junceus

fimus lanceolatus
Elymus silArfr

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
3.00
0.00
0.00

0.00
0.00
0.00
0.00
2.00

0.00
0.00
0.00

0.00
0.00
0.m

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

10.00

5.00
0.00
5.00
0.m
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.@
0.00
5.00
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
0.00
0.m
0.00
5.00

COVER
TotalLiving Corer
Litter
Baregrotrnd
Rock

10.00
5.00

60.00
25.m

5.00
3.m

85.00
7.00

10.00
5.00

65.00
20.00

5.00
5.00

75.00
15.00

10.00
3.00

75.00
12.00

10.00
5.00

60.00
25.00

% COMPOSITION
Shrubs
Forbs
Grasses

0.00
100.00

0.00

0.00
60.00
40.00

0.m
r00.00

0.00

0.00
100.00

0.00

0.00 0.00
50.00 0.00
50.m 100.00

o
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7.00 8.00 9.00 10.00 11.00

10 thru 20 Subsoil (Veg)

12.W 13.00 14.00 15.00

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
15,00
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.m
0.00
0.00

15.m
0.00
0.m
0.00

0.m
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

15.00

0.00
0.00
0.00
5.m
0.00
5.00
0.00

0.00
0.00
0.00
0.00
o.m

0.00
0.00
0.00
0.00
0.m
0.00
0.00

0.00
10.00
0.m
5.00

10.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.00
0.00
0.00
0.00

15.00

0.00
0.00
0.00
0.m
0.00
0.00
0.00

0.00
35.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
50.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

15.00
0.00
0.00

15.00
0.00
0.00
0.00
0.00
5.00
0.00

0.00
45.00
0.00
0.00
0.00

15.m
5.00

65.00
15.00

15.00
5.00

65.00
15.00

10.00
s.00

65.00
20.00

50.00
10.00
25.00
15.00

40.00
10.00
30.00
20.00

35.00
5.00

25.00
35.00

50.00
5.00
5.00

40.m

45.00
25.00
5.00

25.00

65.00
5.00

10.00
20.00

0.00
100.00

0.m

0.00
0.00

1m.00

0.00
100.00

0.00

50.00
0.00

50.00

50.00
0.00

50.00

0.00
0.00

100.00

0.m
0.00

100.00

66.67
0.00

33.33

0.00
n.T7
69.23
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16.00 17.00 18.00 19.00 20.m Mean SDev Freq

0.00
0.00
0.00

25.00
0.00
0.00

0.00
0.m
0.00

0.00
0.00
0.00

5.00
0.00
0.00

2.OO
1.50
1.75

5.79
4.50
6.57

15.00
10.00
10.00

60.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
10.00
0.00
0.00
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
25.00
0.00
0.m
0.00

10.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
20.00
15.00
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
5.00
0.00
0.00
0.00
0.00
0.00

0.00
s.00
0.00
0.00
0.00

5.00
0.2s
0.25
1.75
0.15
0.50
0.25

0.75
12.8
1.50
a.25
2.8s

13.32
1.09
1.09
3.96
0.65
1.50
1.09

2.8
17.35
4.50
1.09
5.08

25.00
5.00
5.00

20.00
5.00

10.00
5.m

10.00
45.00
10.00
5.00

30.do

70.00
5.00
5.00

20.00

60.00
25.00
5.00

10.00

45.00
10.00
5.00

40.00

55.00
10.00
10.00
25.00

15.00
10.00
50.00
25.00

31.00 21.94
8.05 6.11

39.50 , 28.59
21.45 8.78

0.00
85.71
14.m

41.67
16.67
41.67

0.00
n.2,
77.78

0.00
0.00

100.00

33.33
33.33
33.33

12.08
39.94
47.98

21.65
41.6
37.6
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ENERGY TTEST MINING COMPANY
QUALITATTYE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATIVE N OTE S
1999

SITE NAI{E: Reference Area

AREA: Cottonwood Fan portal Area

DATE: September ZO-24, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: 33  deg .

EXPOST]RE: W

Af.IflIAL USE/DfSTURBANCE : Slight to moderate

EROSION: Slight, natural patterns.

COVER: (qualitative data only)

DOMINAI{T PLANT SPECIES OBSERVED:

Amalanchier utahensis
Atriplex confertitolia
Chry sothamnus nauseosus
Ephedra viridis
Juniperus osteos perma
ttlahonia repens
Pinus edulis

Cryptantha sp.
Galium bifoliun
Stanleya pinnata
tlachaer anthera cane s cens

ELymus salinus
Stipa hymenordes

NOTES:  1)  Recorded cover  (n=20) .

2'l Reference Area continues to look excellent.

3 ) There was
Fir trees
rocks??

some
has

disturbance in the area. Some Douglas
fallen possibly pushed over by fallen

o
25r



ENERGY WEST . COTTONWOOD FAN PORTAL
Reference Area
Exposure: West
Slope: 33 deg.
Sampfe Date: tu24 Sept 99 1.00 2.ffi 3.00 4.00 5.00 6.00

OVERSTORY
Pinus edulis

UNDERSTORY
SHRUBS
Ch ry soth a mnus nauseosus
Ephedra viidis
Eriogonum coryrnbosum
Pinus edufs

FORBS
Cryfiantha f,ava
Stanleya ginnata

GRASSES

Hymus satrinus
Stipa hymenodes

0.00

0.00
0.00
0.00
0.00

0.00
0.00

35.00
0.00

0.00
0.00
0.00
0.00

5.00
0.00

20.00
0.00

0.00
30.00
0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00
0.00
5.00

0.00
0.00

10.00
0.00

5.00

0.00
0.00
0.00
5.00

5.00
0.00

10.00
5.00

0.00

0.00
0.00
0.00

10.00

0.00
10.00

10.00
0.00

0.00 0.00 30.00

COVER
Overstory
Understory
Litter
Bareground
Rock

0.00
35.00
10.00
10.00
45.00

0.00
25.00
10.00
20.00
45.00

0.00
30.00
5.00

10.00
55.00

30.00
15.00
20.00
5.00

60.00

5.00
25.@
45.m
5.00

25.m

0.00
30.00
10.00
30.00
30.00

% coMPosrloN
Shrubs
Forbs
Grasses

0.00
0.00

100.00

0.00
20.00
80.00

100.00
0.00
0.00

33.33
0.00

66.67

20.00
n.w
60.00

33.33
33.tr}
33.33
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7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00

0.m

0.00
0.00
0.00
0.00

0.m
0.00

40.m
0.00

0.00
s.00
0.00
0.00

0.00
0.00

30.m
0.00

15.00
0.00
0.00
0.00

0.00
0.00

20.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

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.m 0.00 0.00 35.00 0.00

25.00
0.00

0.00 0.00

0.00
25.00
0.00
0.00

0.m
0.00

20.00
0.00

0.00

0.00
0.00
0.00
0.00

0.00
0.00

30.00
10.00

2s.00
0.00

30.00
0.00

0.00
40.00
45.00
5.00

10.00

0.00
35.00
20.00
35.00
10.00

0.00
35.m
5.00

15.00
45.00

0.00
25.00
5.00
5.00

65.00

s5.00
5.00
5.00
5.00

85.00

0.00
35.00
10.00
5.00

50.00

0.00
30.00

, 25.00
5.00

40.00

0.00
45.00
5.00
5.00

45.00

0.00
40.00
10.00
5.00

45.00

0.00
0.00

100.00

14.n
0.00

85.71

42.ffi
0.00

57.14

0.00
0.00

100.00

0.00
0.00

100.00

28.57
0.00

71.43

0.00
0.00

100.00

55.56 0.00
0.00 0.00

4.4 100.00
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16.00 17.00 18.00 19.00 20.00 Mean SDev Freq

20.00

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

5.m
0.00

0.00
0.00

30.00
0.00

0.00
0,00

0.00
5.00
0.00
5.00

0.00
0.00

25.00
5.00

0.00

5.00
5.00
0.00
0.00

0.00
0.00

25.00
0.00

1.00
3.50
1.50
1.75

0.75
0.50

20.50
1.00

3.39
8.23
6.54
3.27

1.79
2.18

10.94
2.55

10.00
25.00
5.m

25.00

15.00
5.00

90.00
15.00

0.00 0.00 4.50 10.36 20.00

25.00
0.00

0.00
0.00

20.00
25.00
25.00
5.00

45.00

0.00
30.00
45.00
5.00

20.00

0.00
30.00
25.00
5.00

40.00

0.00
40.00
5.00

10.00
45.00

0.m
35.00
5.00

10.00
50.00

4.50
30.50
16.75
10.00
42.75

10.36
8.93

13.81
6.51

17.35

0.00
0.00

100.00

0.00
16.67
83.33

100.00
0.00
0.00

25.00
0.00

75.00

28.57
0.00

71.43

24.8
4.50

71.42

30.34
9.4

30.73
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ENERGY VEST MINING COMPANY
QUALITATIVE SAMPLING DATA SHEET AND

QUANTITATTVHQUALITATIVE N OTES
L999

srrE NAITIE: cFP Tube conveyor Area (1990 seeding)

AREA: Trail Mtn. Mine/cottonurood Fan portal Area

DATE: September ZO-24, L999

I{ORKERS: P. Coll ins, D. Coll ins

SLOPE z 28 deg.

EXPOSURE: W, N, S.

Af.IIMAL USE/Df STURBANCE: None

EROSION: Negligib1e. Rocks in area seem to be greatly enhancing

COVER:

erosion control.

(see guantitative data)

DOMINANT PI,ANT SPECIES OBSERVED:

Aster foliaceus
Hedysarum boreale
SaIsoIa pestifer
I{eli lotus ofticinalis

Elymus spicatus
Elymus lanceoTatus
Elymus cjnereus
Elymus smithii
Stipa hymenoides

WOODY SPECIES DENSITY:

Atriplex gardneri
Artemisia tridentata

Total

1998
(no .  / ac )

2L7 .80
43 .55

26L .36
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Page 2
CFP Tube Conveyor

NOTES: 1 )

2 l

We sampled randomly over

We did not sample woody
but f left the previous

area for cover

species density
years I data for

(  n:10 )

th is  year,

3 )

4 )

observation.

This year the area
etrasses and yellow

was represented mostly by a few
suleetclover.

In L997 the area was dominated by yellow
sweetclover, whereas 1998 we didntt see much of
it. As stated above there was a lot in Lggg.

2s6



ENERGY WEST . COTTONWOOD FAN PORTAL
CFP Tube Conveyor (Reseed 1996)
Exposure: W,N,S
Slope: 28 deg.
Sample Date: 2G24 Sept 99 1.00 2.00 3.m 4.00 5.00 6.00

SHRUBS

FORBS
Asterfoltaceus
Mefrotus officinalis
Salsola pestifer

GRASSES
Hymus cinereus
Elymus spcafus

@muslanceolatus
Elymus smithtr
Stipa hymenoides

5.00
55.00
0.00

0.00
0.00
0.00
0.00
5.00

0.00
35.00
0.00

5.00
0.00
0.00
0.00
0.00

0.00
35.00
0.00

0.00
10.00
0.00
0,00
0.00

0.00
10.00
0.00

0.00
0.00
0.00

25.00
0.00

5.00
15.00
0.00

0.00
0.00
0.00

10.00
5.00

5.00
5.00
5.00

0.00
0.00
0.00

20.00
0.00

COVER
TotalLMng Cover
Litter
Bareground
Rock

65.00
5.00

20.00
10.00

40.00
5.00

30.00
25.00

45.00
5.00

25.00
25.00

35.00
5.00

40.00
20.00

35.00
5.00

45.00
15.00

35.00
5.00

40.00
20.00

% COMPOSITION
Shrubs
Forbs
Grasses

0.00
92.31
7.69

0.00
87.50
12.50

0.00
77.78
72.2.

0.00
28.57
71.43

0.00
57.14
42.86

0.m
42.86

57.14
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7.00 8.00 9.m 10.m Mean

ENERGY W
CFP Tube C
Exposure:
Slope: 28 de
Sample Date

0.00
40.m
15.00

0.00
0.00
0.00
0.00
0.00

0.00
35.00
0.00

5.00
0.00
5.00
5.00
0.m

0.m
10.00
0.00

0.00
0.00
0.00

45.00
10.00

0.00
0.00

45.m

0.00
0.00
0.00
5.00
0.00

1.50
24.W
6.50

1.00
1.00
0.50

11.00
2.00

2.m
17.n
13.61

2.00
3.00
1.50

14.11
3.32

30.00
90.00
30.00

20.00
10.00
10.(n
60.00
30.00

SHRUBS

FORBS

Astertoliace

Melilotus offi

Salso/a pesf

GRASSES
Elymus ciner
Elymus spic
Elymus lanc
Hymus smit
Stipa hymen

55.m
5.00

15.00
25.00

50.00
10.00
30.00
10.00

65.00
15.00
10.00
10.00

50.00
5.00

25.00
20.00

47.fi
6.50

28.00
18.00

11.01
3.20

10.n
6.00

COVER
TotalLiving
Litter
Bareground
Rock

0.00
100.00

0.00

0.00
70.00
30.00

0.00
15.38
u.62

0.00
90.00
10.00

0.00
66.15
33.85

0.00
27.ffi
27.ffi

% coMPos
Shrubs
Forbs
Grasses
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ENERGY VEST MINING COMPANY
QUALITATNTE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATIVE N OTE S
1999

SfTE NAI, IE: Bel t  portal  ( -96)

AREA: Cottonwood Fan portal Area

DATE: September 20-24, L999

WORKERS: p.  Col l ins,  D. Col l ins

SLOPE: Variable deg.

EXPOSTIRE: SSW

AI{rMAL USE/DISTURBANCE: slight

EROSION: Slight

COVER: (see quantitative data)

DOMTNANT PLANT SPECIES OBSERVED:

Artemisia tridentata
Chrysothamnus nauseosus
Rosa woodsii

Elymus cjnereus
Elymus saljnus

WOODY SPECTES DENSITY:

Artemisia tridentata
Briekelia microphylla
Chry sothamnus nauseosus
Itlahonia repens
Rosa woodsii

TotaI

NOTES:

1998
(no .  / ac )

2L7 .80
43  . 56

7  40  . 52
130 .58

43  . 56

LL72  .  L2

1 )

2 )

3 )
4 )

Methods: Random number

We did not sample for
previous data has been
(see above) .
Site looked very good
Lots of boulders.

for guadrat placement.

densi ty in L999, but
retained for observation

this year.
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ENERGY WEST - COTTONWOOD FAN PORTAL
Belt Portal 1996
Expcure: S,S,W
Slope: Variable
Sampfe Date: N-24 Sept 99 1.00 2.00 3.00 4.00 5.00 6.00

SHRUBS
Aftamisia tuidentata

FORBS
Aderfofiaceus
M a ch ae n nfhera canescens

GRASSES
Elymus dnereus
Elymus salinus
Stipa hynnnotdes

0.00 0.00 15.00 0.00

0.00
0.00

0.00

0.00
0.00

15.00
0.00
0.00

0.00

0.00
0.00

40.00
0.00
0.00

15.00
0.00

25.00
0.00
0.00

0.00
0.00

35.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

50.00
0.00
0.00

COVER
TofralLiving Cover
Litter
Bareground
Rock

40.00
10.00
5.00

45.00

35.00
10.00
5.m

50.00

15.00
5.00
5.00

75.00

50.00
5.00
5.00

40.00

15.00
10.00
5.00

70.00

40.00
10.00
5.00

45.m

% coMPostTtoN
Shrubs
Forbs
Grasses

0.00
37.50
62.50

0.00
0.00

100.00

100.m
0.00
0.00

0.00
0.00

100.00

0.00 0.00
0.00 0.00

100.00 100.m
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7.00 8.00 9.00 10.00 Mean SDev Freq

ENERGY W
Belt Portal 1
Exposure: S
Slope: Varia
Sample Date

0.00

0.00
5.00

25.00
10.00
0.00

0.00

0.00
0.00

30.00
0.00
0.00

0.00
0.00

0.00
0.00

45.00
0.00
0.00

1.50
0.50

28.50
1.00
0.50

4.50
1.50

14.15
3.00
1.50

10.00
10.00

90.00
10.00
10.00

0.00 0.00 1.50 4.50 10.00
SHRUBS

Aftemisia tid

FORBS
Asterfoliace
Machaerant

GRASSES
Elymus ciner
Hymus salin
Stipa hymen

20.00
0.00
5.m

40.00
25.00
15.00
20.m

30.00
25.00
5.00

40.00

25.00
5.00
5.00

65.00

45.00
5.00
5.00

45.00

33.50
11.00
6.00

49.50

11.41
7.35
3.00

15.56

COVER
Total Living
Litter
Bareground
Rock

0.00
12.50
87.50

0.00
0.00

100.00

0.00
0.00

100.0CI

0.00
0.00

100.00

10.00
5.00

85.00

30.00
11.#
30.52

% coMPos
Shrubs
Forbs

Grasses
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATME/QUALITATTVE N OTE S
L999

SITE NAI'!E: Portal Diesel ( '9 G )

AREA: Cottonwood Fan portal Area

DATE: September ZO-24, L999

WORKERS: p.  Col l ins,  D. Col l ins

SLOPE z 43 deg.

EXPOST]RE: SW

AI{II,IAL USE/DISTI RBANCE : Stight

EROSION: slight

COVER: (see quantitative data)

DOMINANT PLANT SPECIES OBSERVED:

Aster foliaceus
tleliTotus of f icinales

Elymus cjnereus
Elymus junceus
Elymus smithii
Elymus Tanceolatus
Stipa hymenojdes

WOODY SPECIES DENSTTY:

Chry sothamnus nauseosus

TotaI

NOTES:  1)

2 )

s)

1998
(no .  / ac )

348 .48

348 .48

Methods : Steep, dangerous area so vre had to
estirnate our quadrats and belts from a distance.

We did not sample for density in Lggg, but
previous data has been retained for observation
(see above) .

Site looked very good.o
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ENERGY WEST . COTTONWOOD FAN PORTAL
Portal(Diesel) 1996
Exposure: SW
Slope: 4il deg
Sample Date: 2S24 Sept 99 1.00 2.00

SHRUBS

FORBS
Maffiotus officinalis
AsterMaceus

GRASSES
Elymus cinereus
Elymus lanceolatus
Hymus vrtthli
Elymus junceus
Stipa hymenoides

0.00
0.00

0.00
.|5.00

10.00
0.00
0.00

5.00
0.00

0.00
25.00
0.00

10.m
0.00

t0.m
10.00
10.00
0.00
0.00

0.00
15.00
0.00
0.00

10.00

0.00
5.00
5.00
0.00

25.00

COVER
TctalLiving Cover
Litter
Bareground
Rock

25.00
20.00
10.00
45.00

40.00
5.00

10.00
45.00

55.00
10.00
5.00

30.00

40.00
5.00

10.00
45.00

% coMPostTtoN
Shrubs
Forbs
Grasses

0.00
0.00

100.00

0.00
12.*
87.50

0.00
0.00

100.00
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Mean SDev Freq

ENERGY WEST. COTTONWOOD FAN PORTAL
Portal(Diesel) 1S
Exposure: SW
Slope: 43 deg
Sampfe Dale:. fr-24 Sept 99

4.17
1.67

3.3[]
17.ffi
4.17
1.67
5.83

4.49
3.73

4.71
9.90
4.49
3.73
9.32

50.00
16.67

3f!.33
100.00
50.00
16.67
33.33

SHRUBS

FORBS
Melflotus officinalis
Astertoliaceus

GRASSES
Elymus cinereus
Hymus lanceolatus
Elymus smtthli
Hymus junceus
Stipa hymenodes

38.3:|
10.m
9.17

42.fi

8.98
5.00
1.86
s.59

COVER
TdalLiving Cover
Litter
Bareground
Rock

0.00
14.M
85.96

0.00
11.14
11.14

% coMPosrTroN
Shrubs
Forbs
Grasses
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ENERGY VEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATTYE N OTE S
1999

SfTE NAIIE:  Recla i rned Slope (F inal )  '98

AREA: Cottonwood Fan portal Area

DATE: Septernber 20-24 , 1999

WORKERS:  P.  Col l ins ,  D.  Col l ins

SLOPE: variable

EXPOST]RE: SW

ANIMAL USE/DISTURBANCE: slight

ERoSIoN: Negligibte

COVER: (qualitative data only)

DO}ITNANT PLANT SPECTES OBSERVED:

Aster chilensis
Helianthus annuus
Triticum aestivum
Linum lewisii
MeliTotus otticinalis
Itlalcomia africana
Penstemon palmeri
Salsola pestiter

Agropyron eristatum
Elymus Tanceolatus
Elymus saJ.jnus
EIYrmus iuneeus
Elymus cjnereus
Elymus smithii
Elymus spieatus
ETymus elymoides
Avena fatua

NOTES:  1)

2 )
3 )
4 )

Some of the grasses were diff icult to identify due to
their size and development. However, there was quite
a lot of grass growth.
Site looked very good.
Most of the vegetation was in the gouges.
The area near the portal had straw with plastic
netting covering it. The vegetation appeared less
mature here. There were no gouges. The planting
methods appeared different than other areas.
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CotLonwood Canyon - Reclaimed Slope

Cottonwood Canyon - Soi l  Pi le (Topsoi l )

Cottonwood Canyon - Tube Conveyor Slope '96

Cottonwood Canyon - Soi l  Pi le (Subsoi l )

Cottonwood Canyon - Reference Area

Cottonwood Canyon - Belt  Portal  '96

Cottonwood Canyon - Portal  (Diesel)  '96 Cottonwood Canyon -  Recla imed Slope (F ina1)
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ENERGY \TEST MINING COMPANY
QUALITATTVE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATTVE N OTE S
1999

Sf TE NAI'IE: Pad Area Slopes ( 9 6 )

ARE,A: Rilda Canyon

DATE: August 23-27, L999

WORKERS: P. Col l ins,  D. Col l ins

SLOPE: 20-30 deg.

EXPOSURE: variable

ANTMAL USE/DTSTITRBANCE: Slight

EROSfON: Minirnal

COVER: (No guantitative data were recorded this year)

DOMINAI{T PI,ANT SPECIES OBSERVED:

Populus tremuToides

AstragaJ,us cicer
Hedysar.tm boreale
Itlel ilotus of f icinalis

Poa pratensjs
Elymus cinereus
Elymus smithii
Elymus elymoides
Elymus Tanceolatus

WOODY SPECIES DENSITY:

Rosa woodsii
Populus tremuloides
Populus angustitolia

Total

L997
(no .  l ac )
130 .68
130 .58

43 .56

304  . 92

Qualitative sampling only was done this year. We
did not sample for density and production in L999,
but previous data has been retained for
observation (see above) .

NOTES:  1 )
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Page 2
Rilda Canyon

2 \ Filt slopes were dominated by different species;
slopes behind the fan were almost exclusively
yellow svreetclover I other slopes were dominated by
alfalfa, thickspike wheatgrass and Gt. Basin
wi ldrye.

Al l  s lopes appeared as r texcel lenttr .

Was seeded in the Fal l  of  1995.

3 )

4',)
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ENERGY VEST MINING COMPANY
QUALITATIVE SAMPLING DATA SHEET AND

QUANTTTATTVHQUALITATME N OTE S
1999

SfTE NAII{E: Roadway S1opes

AREA: Rilda Canyon

DATE: August 23-27, 1999

WORKERS: p.  Col l ins,  D. Col l ins

sLoPE: 1O -2O deg.

EXPOST]RE: E

AT.IIMAL USE/ DTSTURBANCE :

EROSroN: Negligibte

covER: (No quantitative data were recorded this year)

DOMTNANT PI,ANT SPECIES OBSERVED:

Chrysothamnus nauseosus
Gutierrezia sarothtae
Rosa woodsii
tlahonia repens
Populus tremuToides

Aster foliaceus
Btragalus cicerr,
Cirsium sp.
CynogTossum ott icinaJ,e
tlledieago sativatc
ItteliTotus of t ieinal is
Sanquisorba minor

Bromus inermis
Elymus Tanceolatus
Elymus smjthii
Elymus elymoides
Elymus cinereus
Elymus junceus
Stipa hymenojdes
Poa fendleriana
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Page 2
Roadway Slopes
Rilda Canyon

WOODY SPECIES DENSITY:

Rosa woodsii

Total

NOTES: 1)

2 l

1998
(no .  / ac )

435 .60

435 .50

Qualitative sampling only was done this year. We
did not sample for density in Lggg, but previous
data has been retained for observation (see
above) .

FilI slopes looked frexcellentrr whereas the cut
slopes looked itfairtr with some bare areas.
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ENERGY VEST MINING COMPANY
QUALITATTYE SAMPLING DATA SHEET AND

QUANTITATTVE/QUALITATTVE N OTE S
L999

SfTE NAII{E: Topsoil pi le

AREA: Rilda Canyon

DATE: August 23-27 |  1999

WORKERS: P. Col l ins,  D. CoII ins

SLOPE: 30 deg.

EXPOST]RE: E

ANIITTAL USE/DISTI]RBANCE : Slight,

EROSfON: None observed

COVERs Approx. 15t-2OZ

DOMINANT PI,,ANT SPECTES OBSERVED:

Chry sothamnus nauseosus
Rosa woodsii

I4eliTotus of f icinalist,
Aster ehiTensis
CynogTossum officinale
Penstemon paTmeri

Elymus laneeoJatus*
Elymus elymoides
Elymus smj thiir'
Elymus cinereus*

* Dominant species

WOODY SPECIES DENSTTY:

Rosa woodsii

TotaI

including elk.

L997

o

0

(no .  / ac )
1998

304  . 92

304  . 92

Page 2
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Rilda Canyon
Topsoi l  Pi le

1 ) Qualitative sampling only was done this year. We
did not sample for density and production in L999,
but previous data has been retained for
observation (see above) .

Was seeded in the Fal l  of  1995.

In L997 it was reported that Itfrom a distance it
appeared the entire pile was growing nothing but
yellow sweetclover, but on further examination
there were lots of grasses under it. rl

In 1998 , the etrasses dorninated the site. In L999
grasses and yellow sweetclover dominated.

4) Pile hras looking better this year when compared to
previous years. Excellent species diversity was
beginning to shorrr.

2 )

3 )
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