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EXECUTIVE SUMMARY

Quantitative vegetation monitoring of Reclamation Areas 25, 29, 30, 31, 32, 33, 34, 35, 43, and
44 at the Coors Energy Company (CEC) Keenesburg Mine was conducted in August 2022.
Vegetation cover, herbaceous production, and species composition were evaluated. Comparisons
were made between vegetation cover and herbaceous production means from the reclamation
areas and predicted values calculated from the approved final revegetation success equations
based on on-site precipitation from September 2021 to July 2022. The predictive equations for
vegetation cover and herbaceous production were modified in Technical Revisions 43 and 46 to
the Colorado Division of Reclamation Mining and Safety (DRMS) Mining and Reclamation
Permit C-1981-028. The calculated final revegetation success vegetation cover standard value
was 19.9%. The total herbaceous production standard was 11.0 g/m?,

Reclamation Areas 29, 30, and 31 were evaluated based on the guidelines for Phase III bond
release. Reclamation Area 30 has not yet received Phase I bond release but was reclaimed more
than 10 years ago and is eligible for Phase I1l monitoring. All three areas met the Phase III
vegetation cover, production, and diversity standards for the second year in a row and are now
eligible for release.

Reclamation Areas 25, 34, 35, 43, and 44 were evaluated for Phase II bond release. Phase 11
areas are only subject to vegetation cover and diversity standards. None of these areas met the
vegetation cover standard but all of them met the diversity standard.

Reclamation Areas 32 and 33 were evaluated using interim reclamation monitoring guidelines
and were also compared to the Phase 111 bond release standards to measure their progress
towards future release. Reclamation Areas 32 and 33 met both the production standards, Area 33
met the cover standard, but neither area met the species composition standard.

Quarterly inspections of the entire permitted area were conducted during 2022 to monitor for the
presence and impacts of noxious weeds, pests, or disease to the revegetation. No pests or
diseases were identified during these inspections. The primary noxious weed observed during
these inspections was cheatgrass which is pervasive on the reclamation and is being aggressively
treated by CEC.

Habitat Management, Inc. 1 MNovember 2022
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1 INTRODUCTION

Coors Energy Company (CEC) operated the Keenesburg Mine for coal extraction from 1980 to
1988 under Colorado Division of Reclamation Mining and Safety (DRMS) Mining and
Reclamation Permit C-1981-028. After mining, CEC completed reclamation activities including
backfilling, grading, topsoiling, and revegetation in accordance with their approved DRMS
reclamation plan in 2020. Vegetation monitoring of reclaimed areas is required by DRMS. This
report presents the results of annual reclamation monitoring conducted on August 15 — 25, 2022
by Habitat Management, Inc. (Habitat Management). Quantitative information in this report
characterizes the vegetative condition of Reclamation Areas 25, 29, 30, 31, 32, 33, 34, 35, 43,
and 44. Vegetation sampling was performed in compliance with Colorado Mined Land
Reclamation Board Surface Coal Mining Rules 2.04.10 and 4.15 and currently accepted methods
for vegetation sampling.

The Keenesburg Mine is in Weld County, Colorado, approximately seven miles north of the
town of Keenesburg and is accessed by Weld County Road 59. In 2002, the Keenesburg Mine
assigned numerical designations to each reclamation area starting in the northeast corner of the
permit area and continuing clockwise through the reclaimed areas. Newly reclaimed areas are
assigned consecutive numbers as needed (Figure 1). Reclamation Areas monitored in 2022 are
summarized in Table 1.

Table 1: Reclamation Areas Monitored in 2022

Reclamation Seeding Bond Release Monitoring Guidelines

Area Acres Date Status Cover Production
25 12.6 2012 Phase I Phase II n/a
20* 8.8 2003 (2002*) Phase I1 Phase 11 Phase III
30 0.7 2006 Phase 1 Phase II/TIT Phase II1
31 11.9 2009 Phase II Phase III Phase I11
32 55 2015 Phase II Interim Interim
33 12.5 2015 : Phase II Interim Interim
34 6.9 2016 Phase 1 Phase 11 n/a
35 9.7 2019 Pending Phase [ Phase IT n/a
43 8.3 2019 Pending Phase I Phase 11 n/a
44 9.9 2019 Pending Phase [ Phase I1 n/a

* Includes the previously separated Reclamation Area 23.

Reclamation Areas 29, 30, and 31 were monitored using the guidelines for Phase I1I bond
release. Reclamation Areas 25, 34, 35, 43 and 44 were monitored using the guidelines for Phase
IT bond release. Reclamation Areas 32 and 33 were monitored using the guidelines for interim
vegetation monitoring. All these Reclamation Areas were last monitored in 2021,

2 METHODS

The monitoring methods and revegetation standards used to evaluate these areas are those
currently in effect under the Colorado Surface Coal Mining Reclamation Act (CRS 34-33-101)
and the Keenesburg Mining and Reclamation Permit.

Habitat Management, Inc. 2 November 2022
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Figure 1: Keenesburg Mine Site Map
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2.1 Sampling Design

Thirty sample points were located prior to going into the field using mapping software to create a
square grid overlaid on each Reclamation Area being sampled. The sample points were located
at the intersection of each square created by the grid. The grid size was adjusted to create the
appropriate number of sample locations within each Reclamation Area. Sample numbers (1-30)
were randomly assigned to each generated sample point along with a randomly generated
azimuth (Figures 2 — 8), A minimum of 15 vegetation cover samples were collected in
Reclamation Areas 25, 29, 30, 31, 34, 35, 43, and 44 with additional samples collected, if
necessary, to meet sample adequacy for non-noxious vegetation cover in any area. Ten cover
samples were collected in Reclamation Areas 32 and 33 per CEC’s interim reclamation
monitoring guidelines. The maximum of 30 herbaceous production samples were collected from
Reclamation Areas 29, 30, and 31 and 15 production samples were collected in Reclamation
Areas 32 and 33.

2.2  Sample Timing

Vegetation monitoring occurred on August 15 — 25, 2022 which was consistent with the timing
of monitoring in previous years. Monitoring also coincided with maximum vegetation
development of most plant species found in the reclaimed and adjacent native areas.

2.3 Vegetation Cover

Point-intercept methods were used to collect vegetation and ground cover, as well as species
composition data. Each 25-meter transect represents a single sampling unit. Two data points
were recorded at one-meter intervals along each transect, 0.5 m to each side of and at a right
angle to the transect. A laser bar was used to determine intercepts, with the beam projected
vertically to the ground surface. Each point-intercept represented an absolute cover value of 2%.

“First-hit” point-intercepts (the first item that the laser beam intercepts) were recorded as either:
live vegetation (by plant species), litter, rock, or bare ground. Litter includes all dead plant
material. Subsequent "hits" on vegetation (prior to interception of the ground) were also
recorded. Vegetation cover was reported in absolute percentages from the point-intercept data
using all 50 first-hit observations for each sample point. Additional interceptions were used to
calculate relative cover of individual plant species and life forms. The quantitative cover data
also provided the basis for calculation of species composition and relative importance.

2.4 Herbaceous Production

Herbaceous production was sampled using 0.5-square meter circular plots. For samples where
cover data was also collected, the plots were located adjacent to the start point to the right of the
transect. Additional production samples were collected with the plot centered on the sample
point.

All herbaceous non-noxious growth within each plot’s vertical projection was clipped, separated
by growth form, and placed in labeled paper bags. Current year’s herbaceous growth of shrubs
was collected in the same manner, but no woody tissue was harvested. The bags containing the
clipped material were returned to the Habitat Management office and dried at 30 degrees Celsius
until weights stabilized to within 0.1 gram. Herbaceous production was reported in grams per
square meter.

Habitat Management, Inc. 4 November 2022
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Figure 2: Sample Point Locations (Area 25)

* Transect azimuth is in parentheses for applicable points,
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Figure 3: Sample Point Locations (Areas 29 & 30)

* Transect azimuth is in parentheses

* Ceaclumgisowy [ M KEENESBURG MINE
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®  Production Sample Only [ Phase Date: 8/2022

B D 0 100 200 400 R [Drawn by: RFB
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Figure 4: Sample Point Locations (Areas 31)

* Transect azimuth is in parentheses for applicable points.

5 Do Sampla Ty [ trvecin N KEENESBURG MINE
®  Cover +Production Sample [JI Phase I ) 2022 Vegetation Monitoring
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Figure 5: Sample Point Locations (Areas 32 & 35)

* Transect azimuth is in parentheses for applicable points.

@ Cover Sample Only - Interim
®  Cover + Produclion Sample - Fhase ||
®  Production Sample Only [ Phase Ii
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Figure 6: Sample Point Locations (Area 33)

* Transect azimuth is in parentheses for applicable points.

- = M
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Figure 7: Sample Point Locations (Area 34)

* Transect azimuth is in parentheses for applicable points.

Habitat Management, Inc.
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Figure 8: Sample Point Locations (Areas 43 & 44)

* Transect azimuth is in parentheses for applicable points,

®  Cover Sample Only [ intenim

® Cover + Production Sample - Phase Il
® Production Sample Only [ Phase I
[}

A
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2.5 Species Composition

During cover sampling, all plant species occurring within one meter of either side of the cover
sample transect were noted as present within each sample. These species are presented in the
data tables for each Reclamation Area (Appendix A) as well as on the complete species list
(Appendix C).

Species composition information for comparison to the final revegetation success criterion was

derived from quantitative relative vegetation cover data. The total hits (first hits and subsequent
hits) for each non-noxious species were used to calculate relative cover as a basis for evaluation
of the importance of each encountered plant species and life form.

2.6 Photographs

A photograph was taken at the start point of each cover transect looking along the length of the
transect. These photos are presented in Appendix E.

2.7 Species Identification and Nomenclature

Species that were not readily identified in the field were collected for later identification.
Specimens were identified using floral keys including Weber and Wittmann (2001) and Wingate
(1994). Nomenclature follows the NRCS Plants Database (2022).

3 RECLAMATION SUCCESS STANDARDS

The Keenesburg Mine Reclamation Permit includes a species composition standard and
predictive equations to determine the success standards for vegetation cover and herbaceous
production. The equations for both cover and production were revised in 2012 with a Technical
Revision to the permit (TR43) and the cover standard was revised again in 2014 with a Minor
Revision (MR46) to the permit. Both the vegetation cover and herbaceous production equations
use the previous year’s precipitation (September — July) to predict the success standard for any
given year. These equations are as follows, where x is equal to the cumulative September — July
precipitation:

Vegetation Cover Standard = -0.0127x*+0.2115x>+2.1772x
Herbaceous Production Standard = 0.4666x> 1405

To meet the reclamation standard specified in the permit, data are subjected to hypothesis testing
as described in the DRMS Regulations of the Colorado Mined Land Reclamation Board for Coal
Mining (DRMS 2005). Per this guideline, Reclamation Areas meet the success standard if the
dataset is not significantly different from 90% of the standard using a one-sample T-test with a
one-tailed confidence interval of 90%. Noxious species cover or production is removed as well
as annual vegetation cover or production in excess of 10% of the overall average for each
Reclamation Area to derive the allowable vegetation cover or production value used for
hypothesis testing per the DRMS Guideline Regarding Selected Coal Mine Bond Release Issues
(DRMS 1995).

Species composition is considered an indicator of successful vegetation establishment and a

diverse vegetation community. The species composition standard for the Keenesburg Mine was
modified in 2020 with a Technical Revision to the permit (TR47). The revised standard requires
that there be at least four perennial grass species, each of which comprise between 3% and 40%

Habitat Management, Inc. 12 November 2022
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relative cover. Any perennial grass species, native or introduced, that is not defined as a noxious
species may be used in the calculation of species composition.

The Phase I11 bond release guidelines require that vegetation cover, herbaceous production, and
species composition meet the standards for two years. Phase II bond release guidelines require
vegetation cover to meet the standard and that four perennial grass species be present in the
community to potentially meet the species composition standard in the future.

3.1 2022 Revegetation Success Standards

The following standards were calculated for vegetation cover and herbaceous production using
the September 2021 through July 2022 precipitation (6.6 inches) in the permitted predictive
equations.

1. Vegetation Cover Standard = 19.9% (90% Standard = 17.9%)
2. Herbaceous Production Standard = 11.0 g/m? (90% Standard = 9.9 g/m?)

4  2021-2022 PRECIPITATION

The climate of the mine and surrounding area is typical of the region and characterized by cold
winters and hot, dry summers. Average precipitation is generally lowest during the late fall and
winter (October through March) and peaks in April through June (Figure 9).

The Keenesburg Mine Reclamation Permit specifies the use of onsite precipitation from
September to July for calculating the vegetation cover and herbaceous production standards.
CEC collected precipitation data at the mine from 1984 through August 2020 using a manual
rain gauge checked daily by on-site personnel. In January 2021, a solar-powered NOAH IV Total
Precipitation Measurement System was installed in the reclamation with a cellular connection to
measure precipitation in the absence of on-site personnel.

Total cumulative precipitation for the period from September 2021 — July 2022 was 6.6 inches.
This represents 55% of the average precipitation for the same period (1993-2020). The pattern
and timing of the precipitation was generally consistent with the average (Figure 9). However,
the September-December 2021 precipitation was only 26% of average and summer June-July
2022 was only 37% of average. All data from 1993 — 2022 are presented in Appendix D.

Figure 9: 2021-2022 Precipitation and Average Annual Precipitation
4

| = = Mean (1993-2020)  —e=2021-2022 Precipitation

Precipitation (inches)
Pl

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
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5 2022 PEST & DISEASE INSPECTIONS

Habitat Management was contracted to completed quarterly pest and disease inspections at the
Keenesburg Mine in 2022. The first three inspections were completed on March 28", June 3,
August 31*, and the reports from each inspection are included in Appendix F. The 4™ quarter
inspection has not yet been completed as of this report; however, it will be completed before the
end of the quarter.

6 RESULTS

Vegetation cover, species composition, and herbaceous production results for each Reclamation
Area are summarized below. Results for Reclamation Areas monitored for Phase III bond release
(Areas 29, 30, and 31) are presented first followed by those areas monitored for Phase 11 bond
release (Areas 25, 34, 35, 43, and 44) and then those areas monitored for interim evaluation
(Areas 32 and 33).

Complete vegetation cover and herbaceous production data for each Reclamation Area are
presented in Appendix A and Appendix B, respectively. A complete species list for all
Reclamation Areas is presented in Appendix C.

6.1 Phase IIl Reclamation Monitoring
Reclamation Areas 29, 30, and 31 were monitored for Phase I1I bond release.

6.1.1 Reclamation Avea 29

Reclamation Area 29 is an 8.1-acre parcel that was formerly part of the B Pit mining area. This
area was graded to blend into the undisturbed area to the west and the reclaimed mining and
operational areas to the east resulting in a gentle, east-facing slope. Final revegetation seeding
with the DRMS-approved permanent seed mixture took place in 2003. Per approval from
DRMS, Reclamation Area 23 was combined with Reclamation Area 29 in 2019. Reclamation
Area 23 is a 0.7-acre parcel, formerly part of the B Pit mining area, which was graded to blend
into the reclaimed mining and operational areas to the east resulting in an almost flat, east-facing
slope. Final revegetation seeding with the DRMS-approved permanent seed mixture took place
in November 2002. The total area included in the Reclamation Area 29 sampling was 8.8 acres.

Total vegetation cover averaged 44.5% (Table 2) which was a substantial increase from the
38.3% cover observed in 2021. Non-noxious vegetation cover was 43.9% up from 35.9%
observed in 2021. However, allowable vegetation cover was only 18.9% down from 29.1% in
2021 due to an average excess annual cover of 25.1%. Area 29 met sample adequacy for non-
noxious cover with 15 samples; however, due to an error in the formula used in the field a total
of 30 samples were collected.

Total non-noxious herbaceous production averaged 100.8 g/m? in 2022 (Table 2) which is a
substantial increase from the 70.4 g/m? production observed in 2021. Annual species accounted
for 71.7% of the relative production so the average allowable herbaceous production was only
45.7 g/m* down from 53.8 g/m? in 2021.

Seventeen species contributed to the cover data and another 13 species were encountered along

the transects (Table 3). Of the 30 species recorded, 24 were native or desirable. There were 12
grasses, 16 forbs, and two woody species including 17 perennial species and 13 annual species.
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Table 2: Reclamation Area 29 Summary Statistics

Summary Statistics | Mean SE
Absolute Cover Statistics (%)

Total Ground Cover 81.8 1.7

Total Vegetation Cover 44.5 23

Non-Noxious Vegetation Cover 439 24
Allowable Vegetation Cover 18.9 24
Grass Cover 14.3 1.5

Forb Cover 29.7 2.8

Woody Cover 04 0.2

Perennial Cover 14.5 1.5

Annual Cover 30.0 2.8
Non-Noxious Relative Cover Statistics (%)
Grass Cover 33.8 3.7
Forb Cover 65.2 3.6
Woody Cover 1.0 0.5
Perennial Cover 357 3.6
Annual Cover 64.3 3.6
Herbaceous Production Statistics (z/m?)
Total Production 100.8 11.4
Allowable Production 45,7 10.0
Perennial Production 28.6 6.0
Annual Production 72.3 12.2

Table 3: Reclamation Area 29 Species Composition

Cover
Life Form Data Present
Graminoids
Perennial 7 10
Annual 1 2
MNative 7 11
Introduced 1 1
Cool Season 1 1
Warm Season 6 9
Total 8 12
Forbs
Perennial 2 5
Annual 5 11
Mative 4 11
Introduced 3 5
Total 7 16
Woody Species
Perennial 2 2
Total Species 17 30
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The only species observed on all 30 transects was Russian thistle (Salsola tragus) which
contributed 60.0% of the overall relative cover. Cheatgrass (Bromus tectorum) which contributed
57.0% of the overall relative cover in 2020, and 6.6% in 2021, only contributed 1.2% in 2022.
With cheatgrass removed, four perennial grass species contributed more than 3% of the relative
cover including (in decreasing order): sand dropseed (Sporobolus cryptandrus), prairie sandreed
(Calamovilfa longifolia), sand bluestem (4Andropogon hallii), and blue grama (Bouteloua
gracilis). One other forb species, common sunflower (Helianthus annuus), also contributed more
than 3% of the relative cover.

Both the allowable vegetation cover and the allowable herbaceous production passed the
technical standard when subjected to hypothesis testing (Table 4). Additionally, four perennial
grass species contributed greater than 3% and less than 40% of the non-noxious relative cover.
Thus, the Phase III bond release success criteria were met,

Table 4: Reclamation Area 29 Success Criteria

90%
Reclamation | Technical | Technical
Reclamation Success Criteria Area Standard | Standard | Pass?
Allowable Cover (%) 18.9 19.9 17.9 Yes
Allowable Production (g/m?) 45.7 11.0 9.9 Yes
Species Composition (perennial grass) < 4 Yes

6.1.2 Reclamation Arvea 30

Reclamation Area 30 is a 9.7-acre parcel that was formerly part of the B Pit mining area. This
area was graded to blend into the undisturbed area to the west and the reclaimed mining and
operational areas to the east resulting in a gentle, east-facing slope. Final revegetation seeding
with the DRMS-approved permanent seed mixture took place in November 2006. This
Reclamation Area has previously received Phase I bond release but has not received Phase II
release.

Total vegetation cover averaged 33.0% (Table 5) which was a slight decrease from the 36.8%
cover observed in 2021. However, non-noxious vegetation cover was 31.5% up from 30.5%
observed in 2021. Allowable vegetation cover was only 18.7% down from 27.5% in 2021 due to
an average excess annual cover of 12.9%. Area 30 met sample adequacy for non-noxious cover
with 20 samples; however, due to an error in the formula used in the field a total of 24 samples
were collected.

Total non-noxious herbaceous production averaged 59.2 g/m* (Table 5) which is a slight increase
from the 50.5 g/m® production in 2021. Annual species accounted for 33.5% of the relative
production. Thus, the average allowable herbaceous production was only 33.2 g/m?,

Sixteen species contributed to the cover data and another 13 species were encountered along the
transects (Table 6). Of the 29 species recorded, 23 were native or desirable. There were 13
grasses, 13 forbs, and three woody species including 16 perennial species and 13 annual species.
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Table 5: Reclamation Area 30 Summary Statistics

Summary Statistics | Mean SE
Absolute Cover Statistics (%)

Total Ground Cover 82.5 1.6

Total Vegetation Cover 33.0 2.3

Non-Noxious Vegetation Cover 1.5 2.2
Allowable Vegetation Cover 18.7 22
Grass Cover 17.3 1.3

Forb Cover 15.8 24

Woody Cover 0.0 0.0

Perennial Cover 15.5 1.3

Annual Cover 17.5 2.5

Non-Noxious Relative Cover Statistics (%)
Grass Cover 57.4 4.6
Forb Cover 42.6 4.6
Woody Cover 0.0 0.0
Perennial Cover 56.8 4.6
Annual Cover 432 4.6

Herbaceous Production Statistics (g/m?)

Total Production 59.2 5.7
Allowable Production 33.2 5.3
Perennial Production 25.7 33
Annual Production 33.5 6.3

Table 6: Reclamation Area 30 Species Composition

Cover
Life Form Data Present
Graminoids
Perennial 8 10
Annual 3 3
Native 10 12
Introduced 1 |
Cool Season 1 3
Warm Season 7 7
Total 11 13
Forbs
Perennial 1 3
Annual | 10
Native 3 B
Introduced 2 5
Total 5 13
Woody Species
Perennial 0 3
Total Species 16 29
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Sand dropseed, Russian thistle, and Canadian horseweed (Conyza canadensis) were present
along all 24 transects. Sand bluestem contributed to the cover on 22 transects while sand
dropseed and Russian thistle each contributed to the cover on 21 of them. Together these three
species contributed 81.3% of the overall relative cover. Cheatgrass only contributed 4.1% of the
relative cover down from 16.6% in 2021 and 48.1% in 2020. With cheatgrass removed, six
species contributed more than 3% of the relative cover including (in decreasing order): Russian
thistle, sand bluestem, sand dropseed, redroot amaranth (Amaranthus retroflexus), prairie
sandreed, and blue grama.

Both the allowable vegetation cover and the allowable herbaceous production passed the
technical standard when subjected to hypothesis testing (Table 7). Additionally, four perennial
grass species contributed greater than 3% and less than 40% of the non-noxious relative cover.
With these results, both the Phase IT and Phase I11 bond release success criteria were met.

Table 7: Reclamation Area 30 Success Criteria

920%
Reclamation | Technical | Technical
Reclamation Success Criteria Area Standard | Standard | Pass?
Allowable Cover (%) 18.7 19.9 17.9 Yes
Allowable Production (g/m?) 33.2 11.0 9.9 Yes
Species Composition (perennial grass) 4 ! Yes

6.1.3 Reclamation Arvea 31

Reclamation Area 31 is an 11.9-acre parcel that was also part of the B Pit mining area. This area
was graded to blend into the undisturbed area to the west and the reclaimed mining and
operational areas to the east resulting in a gentle, east-facing slope. Final revegetation seeding
with the DRMS-approved permanent seed mixture took place in the fall of 2009.

Total vegetation cover averaged 27.4% (Table 8) which was a decrease from the 38.0% cover
observed in 2021, but there was no noxious species cover unlike previous years. There was
substantial annual cover, so allowable vegetation cover was 22.6%. Area 31 met sample
adequacy for non-noxious cover with the minimum 15 samples; however, due to an error in the
formula used in the field a total of 21 samples were collected.

Total non-noxious herbaceous production averaged 46.3 g/m? (Table 8) which was substantially
less than the 63.3 g/m® production observed in 2021. Annual species accounted for 34.7% of the
relative production. Thus, the average allowable herbaceous production was only 34.9 g/m?,

Fourteen species contributed to the cover data and 16 more species were encountered along the
transects (Table 9). Of the 30 species recorded, 24 were native or desirable. There were 13
grasses, 14 forbs, and three woody species including 17 perennial species and 13 annual species.

Prairie sandreed was present on all 21 transects and contributed to the cover on 20 transects,
comprising 47.1% of the total relative cover. Cheatgrass was present on eight transects and did
not contribute to the cover data. A total of seven species contributed more than 3% of the relative
cover including (in decreasing order): prairie sandreed, Russian thistle, sand dropseed, sand
bluestem, redroot amaranth, blue grama, and alkali sacaton (Sporobolus airoides).
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Table 8: Reclamation Area 31 Summary Statistics

Summary Statistics | Mean SE
Absolute Cover Statistics (%)

Total Ground Cover 74.8 24

Total Vegetation Cover 274 3

Non-Noxious Vegetation Cover 274 1.3
Allowable Vegetation Cover 22,6 1.3
Grass Cover 19.3 1.5

Forb Cover 7.9 1.2

Woody Cover 0.2 0.1

Perennial Cover 19.8 1:5

Annual Cover 7.6 1.2

Non-Noxious Relative Cover Statistics (%)
Grass Cover T0.8 4.3
Forb Cover 28.7 4.3
Woody Cover 0.5 0.4
Perennial Cover 72.5 4.2
Annual Cover 27.5 4.2

Herbaceous Production Statistics (2/m?)

Total Production 46.3 6.1
Allowable Production 34.9 6.1
Perennial Production 30.3 4.7
Annual Production 16.1 5.0

Table 9: Reclamation Area 31 Species Composition

Cover
Life Form Data Present
Graminoids
Perennial 7 10
Annual 1 3
Native B 12
Introduced 0 1
Cool Season 0 3
Warm Season 7 7
Total & 13
Forbs |
Perennial 2 4
Annual 3 10
Native 4 9
Introduced 1 5
Total 5 14
Woody Species
Perennial 1 3
Total Species 14 30
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Both the allowable vegetation cover and the allowable herbaceous production passed the
technical standard when subjected to hypothesis testing (Table 10). Additionally, four perennial
grass species contributed greater than 3% and less than 40% of the non-noxious relative cover.

Thus, the Phase III bond release success criteria were met.

Table 10: Reclamation Area 31 Success Criteria

20%
Reclamation | Technical | Technical
Reclamation Success Criteria Area Standard | Standard | Pass?
Allowable Cover (%) 22.6 19.9 17.9 Yes
Allowable Production (g/m?) 34.9 11.0 9.9 Yes
Species Composition (perennial grass) 4 4 Yes

6.2 Phase IT Monitoring
Reclamation Areas 25, 34, 35, 43, and 44 were monitored for Phase II bond release.

6.2.1 Reclamation Area 25

Reclamation Area 25 is a 12.6-acre parcel east of the long-term spoil area. This area was graded
to blend into the reclaimed areas resulting in a gentle, southwest-facing slope. Revegetation
seeding with the DRMS-approved permanent seed mixture took place in 1995, but it was
repeated in 2002 and 2012 due to insufficient vegetation cover.

Total vegetation cover averaged 38.6% (Table 11) which was a decrease from the 45.9% cover
observed in 2021 with no noxious species hit during cover sampling. However, substantial
excess annual cover was recorded, and the allowable cover used for hypothesis testing was only
11.6%. Reclamation Area 25 met sample adequacy for non-noxious cover with the minimum 15
samples; however, due to an error in the formula used in the field the maximum number of 30
samples were collected.

Table 11: Reclamation Area 25 Summary Statistics

Summary Statistics | Mean  SE
Absolute Cover Statistics (%)
Total Ground Cover 80.3 1.2
Total Vegetation Cover 38.6 1.6
Non-Noxious Vegetation Cover 38.6 1.6
Allowable Vegetation Cover 11.6 1.5
Grass Cover 6.9 1.1
Forb Cover 315 1.9
Woody Cover 0.1 0.1
Perennial Cover 7.4 1.1
Annual Cover 31.2 1.9
Non-Noxious Relative Cover Statistics (%)
Grass Cover 19.6 34
Forb Cover 80.1 34
Woody Cover 0.3 0.2
Perennial Cover 20.7 3.4
Annual Cover 79.3 34 |

]
=
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Fifteen species contributed to the cover data and 18 more species were encountered along the
transects (Table 12). Of the 33 species recorded, 27 were native or desirable. There were 16
grasses, 15 forbs, and two woody species including 23 perennial species and 10 annual species.

Table 12: Reclamation Area 25 Species Composition

Cover
Life Form Data  Present
Graminoids
Perennial 8 14
Annual 0 2
Mative 8 15
Introduced 0 1
Cool Season 2 5
Warm Season i} 9
Total 8 16
Forbs
Perennial 2 7
Annual 4 B
Native 3 10
Introduced 3 5
Total 6 15
Woody Species
Perennial 1 2
Total Species 15 33

The only species observed along all 30 transects were Russian thistle and prairie sandreed which
comprised 76.9% and 13.6% of the relative cover, respectively. No other species contributed
more than 3% of the relative cover.

Allowable vegetation cover did not pass the technical standard when subjected to hypothesis
testing (Table 13). Fourteen perennial grasses were observed along the transects which meets the
Phase I bond release species composition standard. No production data were collected in the
area in 2022,

Table 13: Reclamation Area 25 Success Criteria

20%
Reclamation | Technical | Technical
Reclamation Success Criteria Area Standard | Standard | Pass?
Allowable Cover (%) 11.6 19.9 17.9 No
Allowable Production (g/m?) n/a n/a n/a n/a
Species Composition (perennial grass) 14 4 Yes

6.2.2 Reclamation Area 34

Reclamation Area 34 is a 6.9-acre parcel that was formerly part of Topsand Piles A and B. This
area was graded to blend into the reclaimed mining and operational areas to the south resulting in
an almost flat area. Final revegetation seeding with the DRMS-approved permanent seed mixture
took place in October 2016.
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Total vegetation cover averaged 29.4% up from 33.3% in 2021 with no noxious species hit
during cover sampling (Table 14). Annual species contributed a substantial amount of the
relative cover resulting in an allowable vegetation cover of only 11.4%, down from 20.6% in
2021. Area 34 met sample adequacy for non-noxious cover with the 18 samples; however, due to
an error in the formula used in the field the maximum number of 30 samples were collected.

Twenty species contributed to the cover data and 14 other species were encountered along the
transects (Table 15). Of the 34 species recorded, 30 were native or desirable. There were 17
grasses, 14 forbs, and three woody species including 24 perennial species and 10 annual species.

The only species observed on all 30 transects were Russian thistle and common sunflower which
combined to comprise 67.5% of the relative cover. Prairie sandreed and sand dropseed each
contributed about 10% of the relative cover and the other 11.3% came from 16 species each
contributing less than 2%. Cheatgrass was only observed on one transect and did not contribute
to the cover data.

The allowable vegetation cover did not pass the technical standard when subjected to hypothesis
testing (Table 16). However, 16 perennial grasses were observed along the transects which does
meet the Phase II bond release species composition standard.

Table 14: Reclamation Area 34 Summary Statistics
Summary Statistics | Mean SE
Absolute Cover Statistics (%)

Total Ground Cover 64.4 2.7

Total Vegetation Cover 294 1.8
Non-Noxious Vegetation Cover 29.4 1.8
Allowable Vegetation Cover 11.4 1.7
Grass Cover 1.7 1.0

Forb Cover 216 v

Woody Cover 0.1 0.1

Perennial Cover 8.2 1.1

Annual Cover 212 2.2
Non-Noxious Relative Cover Statistics (%)
Grass Cover 309 4.5
Forb Cover 68.9 4.6
Woody Cover 0.2 0.2
Perennial Cover 32.5 4.7
Annual Cover 67.5 4.7
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Table 15: Reclamation Area 34 Species Composition

Cover
Life Form Data  Present
Graminoids
Perennial 11 16
Annual 0 1
Native 11 16
Introduced 0 1
Cool Season 4 6
Warm Season 7 10
Total 11 17
Forbs
Perennial 2 5
Annual 6 9
Mative 7 11
Introduced 1 3
Total 8 14
Woody Species
Perennial 1 3
Total Species 20 34

Table 16: Reclamation Area 34 Success Criteria

90%
Reclamation | Technical | Technical
Reclamation Success Criteria Area Standard | Standard | Pass?
Allowable Cover (%) 11.4 19.9 17.9 No
Allowable Production (g/m?) n/a n/a n/a n/a
Species Composition (perennial grass) 16 4 Yes

6.2.3  Reclamation Area 35

Reclamation Area 35 is a 9.7-acre parcel that was formerly part of the B Pit mining area. This
area was graded to blend into the undisturbed area to the west and the reclaimed mining and
operational areas to the east resulting in a gentle, east-facing slope. Revegetation seeding with
the DRMS-approved permanent seed mixture took place in 2020. This area was included in a
2021 Phase I bond release application that is under review by DRMS.

Total and non-noxious vegetation cover averaged 27.5% (Table 17). Substantial excess annual
cover was recorded; thus, the allowable cover used for hypothesis testing was only 7.7%. Only
the minimum 15 samples were collected due to the obvious lack of sufficient cover to meet the

Phase Il standards.

Only eight species contributed to the cover data and six other species were encountered along the

transects (Table 18). Of the 14 species recorded, 10 were native or desirable. There were five
grasses and nine forbs including seven perennial species and seven annual species.
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Table 17: Reclamation Area 35 Summary Statistics
Summary Statistics | Mean SE
Absolute Cover Statistics (%)
Total Ground Cover < p 34
Total Vegetation Cover 27.5 2.2

Non-Noxious Vegetation Cover 27.5 22
Allowable Vegetation Cover 7.7 2.0
Grass Cover 4.5 0.8

Forb Cover 229 1.9

Woody Cover 0.0 0.0

Perennial Cover 4.5 0.8

Annual Cover 229 1.9
Non-Noxious Relative Cover Statistics (%)
Grass Cover 16.3 2.5
Forb Cover 83.7 2.5
Woody Cover 7.0 1.2
Perennial Cover 16.3 2.5
Annual Cover 83.7 2.5

Table 18: Reclamation Area 35 Species Composition

Cover
Life Form Data Present
Graminoids
Perennial 2 4
Annual 0 1
Mative 2 5
Introduced 0 0
Cool Season 1 3
Warm Season 1 1
Total 2 5
Forbs
Perennial 0 3
Annual 6 6
Native 2 5
Introduced 4 4
Total 6 9
Woody Species
Perennial 0 0
Total Species 8 14

There were three dominant species observed along at least 14 of the 15 transects: Russian thistle,
common sunflower and Indian ricegrass (Achnatherum hymenoides). These species comprised
61.0%, 15.5%, and 11.3%, respectively, of the relative cover. An additional 5.6% was
contributed by sand dropseed and 5.2% by slender Russian thistle (Salsola collina). The
remaining cover was three species each contributing less than 1% of the relative cover.
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Allowable vegetation cover did not pass the technical standard when subjected to hypothesis
testing (Table 19). However, four perennial grasses were observed along the transects which
meets the Phase II bond release species composition standard. No production data were collected
in the area in 2022.

Table 19: Reclamation Area 35 Success Criteria

920%
Reclamation | Technical | Technical
Reclamation Success Criteria Area Standard | Standard | Pass?
Allowable Cover (%) 17 19.9 17.9 No
Allowable Production (g/m?) n/a n/a n/a n/a
Species Composition (perennial grass) 4 4 Yes

6.2.4 Reclamation Area 43

Reclamation Area 43 is an 8.3-acre parcel that was formerly the northernmost part of the B Pit
mining area. This area was monitored as part of Reclamation Area 44 in 2021 but was split off
when the boundaries were adjusted in the spring of 2022. This area was graded to blend into the
undisturbed area to the west and the reclaimed mining and operational areas to the east resulting
in a gentle, east-facing slope. Revegetation seeding with the DRMS-approved permanent seed
mixture took place in 2019. This area was included in a 2021 Phase I bond release application
that is under review by DRMS.

Total vegetation cover averaged 18.6% (Table 20) and non-noxious vegetation cover was 18.5%.
Substantial excess annual cover was recorded; thus, the allowable cover used for hypothesis
testing was only 13.2%. Area 43 met sample adequacy for non-noxious cover with 24 samples;
however, due to an error in the formula used in the field the maximum of 30 samples were
collected.

Table 20: Reclamation Area 43 Summary Statistics

Summary Statistics | Mean SE
Absolute Cover Statistics (%)

Total Ground Cover 70.8 2.1
Total Vegetation Cover 18.6 1.3
Non-Noxious Vegetation Cover 18.5 13
Allowable Vegetation Cover 13.2 1.2
Grass Cover 8.9 0.9

Forb Cover 9.7 1.2
Woody Cover 0.0 0.0
Perennial Cover 11.3 1.0
Annual Cover 7.3 1.1

Non-Noxious Relative Cover Statistics (%)
Grass Cover 51.4 4.8
Forb Cover 48.6 4.8
Woody Cover 0.0 0.0
Perennial Cover 64.7 4.7
Annual Cover 35.3 4.7
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Eight species contributed to the cover data and 23 more species were encountered along the
transects (Table 21). Of the 31 species recorded, 24 were native or desirable. There were 11
grasses, 18 forbs, and two woody species including 16 perennial species and 15 annual species.

Table 21: Reclamation Area 43 Species Composition

Cover
Life Form Data  Present
Graminoids
Perennial 1 8
Annual 1 3
Native 1 9
Introduced 1 2
Cool Season 0 3
Warm Season 1 5
Total 2 11
Forbs e |
Perennial 2 6
Annual 4 12
Mative 4 13
Introduced 2 5
Total 6 18
Woody Species
Perennial 0 2
Total Species 8 31

The only species observed on all 30 transects were sand dropseed and common sunflower which
contributed 47.2% and 31.9% of the overall relative cover, respectively. Other species
contributing more than 3% of the relative cover were cuman ragweed (Ambrosia psilostachya)
with 12.8% and Russian thistle with 4.6%.

Allowable vegetation cover did not pass the technical standard when subjected to hypothesis
testing (Table 22). Eight perennial grasses were observed along the transects which meets the
Phase Il bond release species composition standard. No production data were collected in the
area in 2022,

Table 22: Reclamation Area 43 Success Criteria

920%
Reclamation | Technical | Technical
Reclamation Success Criteria Area Standard | Standard | Pass?
Allowable Cover (%) 13.2 19.9 17.9 No
Allowable Production (g/m?) n/a n/a n/a n'a
Species Composition (perennial grass) 8 4 Yes

6.2.5 Reclamation Area 44

Reclamation Area 44 is a 10-acre parcel that was formerly part of the B Pit mining area. The area
monitored as Reclamation Area 44 in 2021 included this area along with what is now Area 43
and part of Area 37. Adjustments were made to the Reclamation Area boundaries in the spring of
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2022 due to re-seeding of some areas. Reclamation Area 44 was graded to blend into the
undisturbed area to the west and the reclaimed mining and operational areas to the east resulting
in a gentle, east-facing slope. Revegetation seeding with the DRMS-approved permanent seed
mixture took place in 2019. This area was included in a 2021 Phase I bond release application
that is under review by DRMS.

Total vegetation cover averaged 19.6% (Table 23) with no noxious species included in the cover
data. Substantial excess annual cover was recorded; thus, the allowable cover used for hypothesis
testing was only 6.0%. Only the minimum 15 samples were collected due to the obvious lack of
sufficient cover to meet the Phase I1 standards.

Ten species contributed to the cover data and 17 more species were encountered along the
transects (Table 24). Of the 27 species recorded, 19 were native or desirable. There were eight
grasses, 18 forbs, and one woody species including nine perennial species and 18 annual species.

There were three dominant species observed along all 15 transects. Russian thistle contributed
71.4% of the relative cover, sand dropseed contributed 9.5%, and Indian ricegrass contributed
3.5%. Common sunflower contributed 9.5% of the overall relative cover but was only observed
on seven of the 15 transects.

Allowable vegetation cover did not pass the technical standard when subjected to hypothesis
testing (Table 25). Four perennial grasses were observed along the transects which meets the
Phase II bond release species composition standard. No production data were collected in the
area in 2022,

Table 23: Reclamation Area 44 Summary Statistics
Summary Statistics | Mean SE
Absolute Cover Statistics (%)
Total Ground Cover 57.1 4.8
Total Vegetation Cover 19.6 23
Non-Noxious Vegetation Cover 19.6 23

Allowable Vegetation Cover 6.0 2.0
Grass Cover 2.8 0.8

Forb Cover 16.8 2.6

Woody Cover 0.0 0.0

Perennial Cover 2.8 0.8

Annual Cover 16.8 2.6
Non-Noxious Relative Cover Statistics (%)
Grass Cover 18.2 5.6
Forb Cover 81.8 5.6
Woody Cover 0.0 0.0
Perennial Cover 18.1 6.0
Annual Cover 81.9 6.0

Habitat Management, Inc. 27 MNovember 2022



Keenesburg Mine 2022 Vegetation Monitoring Report

Table 24: Reclamation Area 44 Species Composition

Cover
Life Form Data Present
Graminoids
Perennial 3 5
Annual 1 3
MNative 4 7
Introduced 0 1
Cool Season 2 3
Warm Season 1 2
Total 4 8
Forbs
Perennial 1 3
Annual 5 15
Native 2 11
Introduced 4 T
Total (] 18
Woody Species
Perennial 0 1
Total Species 10 27

Table 25: Reclamation Area 44 Success Criteria

920%
Reclamation | Technical | Technical
Reclamation Success Criteria Area Standard | Standard | Pass?
Allowable Cover (%) 6.0 19.9 17.9 No
Allowable Production (g/m?) n/a n/a n/a n/a
Species Composition (perennial grass) 5 4 Yes

6.3 Interim Monitoring

Reclamation Areas 32 and 33 were monitored under the interim evaluation guidelines. The
interim monitoring guidelines call for the collection of 10 cover samples and 15 production
samples which were not a statistically adequate sample sizes for hypothesis testing. However, to
evaluate the progress of reclamation establishment on these sites, the data were compared to the
Phase III standards anyway.

6.3.1 Reclamation Area 32

Reclamation Area 32 is a 5.5-acre parcel that was formerly part of the B Pit mining area. This
area was graded to blend into the undisturbed area to the west and the reclaimed mining and
operational areas to the east resulting in a gentle, east-facing slope. Final revegetation seeding
with the DRMS-approved permanent seed mixture took place in November 2015.

Total vegetation cover averaged 20.2% (Table 26) which was a substantial decrease from the
45.6% cover observed in 2021. Non-noxious vegetation cover was 19.6% down from 43.4% in
2021. Excess annual cover was only 1.8% more that the allowable 10% to be used in final
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hypothesis testing. Thus, the average allowable vegetation cover was 17.8% down from 36.1% in
2021.

Total non-noxious herbaceous production averaged 35.6 g/m* (Table 26) down from 67.5 g/m? in
2021. Annual species accounted for 26.4% of the relative production. Thus, the average
allowable herbaceous production was only 29.8 g/m?.

Table 26: Reclamation Area 32 Summary Statistics
Summary Statistics | Mean SE
Absolute Cover Statistics (%)
Total Ground Cover 80.4 36
Total Vegetation Cover 20.2 2.1
Non-Noxious Vegetation Cover 19.6 22
Allowable Vegetation Cover 17.8 22
Grass Cover 16.2 2.9
Forb Cover 4.0 1.4
Woody Cover 0.0 0.0
Perennial Cover 15.8 3.0
Annual Cover 4.4 1.4
Non-Noxious Relative Cover Statistics (%)
Grass Cover 75.8 9.6
Forb Cover 242 0.6
Woody Cover 0.0 0.0
Perennial Cover 76.4 9.7
Annual Cover 23.6 9.7
Herbaceous Production Statistics (g/m?)
Total Production 35.6 4.1
Allowable Production 298 4.1
Perennial Production 26.2 2.9
Annual Production 9.4 4.6

Seven species contributed to the cover data and 11 other species were encountered along the
transects (Table 27). Of the 18 species recorded, 15 were native or desirable. There were 11
grasses, six forbs, and one woody species including 11 perennial species and seven annual
species.

The only species contributing to cover in all 10 transects were prairie sandreed and blue grama
which contributed 59.5% and 19.0%, respectively, of the overall relative cover. Russian thistle
also contributed 16.4% of the relative cover even though it was only observed on nine transects.
Cheatgrass was observed on seven transects but contributed only 2.6% of the total relative cover
down from 4.7% in 2021.

Sample adequacy would have required 25 cover samples and 30 production samples. While the
allowable herbaceous production calculated from the samples collected exceeded the technical
standard, the allowable cover did not (Table 28). However, given the sample mean and standard
deviation, the allowable cover would have passed hypothesis testing if there had been an
adequate sample size. Only one perennial grass species contributed greater than 3% and less than
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40% of the non-noxious relative cover and a second species contributed more than 40% of the
relative cover.

Table 27: Reclamation Area 32 Species Composition

Cover
Life Form Data  Present
Graminoids
Perennial i 9
Annual 1 2
Native 4 10
Introduced 1 1
Cool Season 0 2
Warm Season 4 7
Total 5 11
Forbs
Perennial 1 1
Annual 1 5
Native 1 4
Introduced 1 2
Total 2 (1]
Woody Species
Perennial 0 1
Total Species 7 18

T'_nhle 28: Reclamation Area 32 Success Criteria

20%
Reclamation | Technical | Technical
Reclamation Success Criteria Area Standard | Standard | Pass?
Allowable Cover (%) 17.8 19.9 17.9 No
Allowable Production (g/m?) 29.8 11.0 9.9 Yes
Species Composition (perennial grass) 1 4 No

6.3.2 Reclamation Area 33

Reclamation Area 33 is a 12.5-acre parcel that was formerly part of the Long-Term Spoil Area.
This area was graded to blend into the reclaimed mining and operational areas to the west
resulting in an almost flat, east-facing slope. Final revegetation seeding with the DRMS-
approved permanent seed mixture took place in November 2015.

Total vegetation cover averaged 20.0% (Table 29) down from 53.6% in 2021. Area 33 was the
only area with no noxious or excess annual cover; thus, the total vegetation cover was used for
hypothesis testing.

Total non-noxious herbaceous production averaged 20.4 g/m? (Table 29) down from 88.0 g/m? in
2021. Annual species accounted for only 2.0% of the relative production; thus, the average
allowable herbaceous production was the same as the total production.
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Table 29: Reclamation Area 33 Summary Statistics

Summary Statistics | Mean SE
Absolute Cover Statistics (%)

Total Ground Cover 89.2 29

Total Vegetation Cover 200 1.9

Non-Noxious Vegetation Cover 20.0 1.9

Allowable Vegetation Cover 20.0 1.9
Grass Cover 20.0 1.9
Forb Cover 0.0 0.0
Woody Cover 0.0 0.0
Perennial Cover 20.0 1.9
Annual Cover 0.0 0.0
Non-Noxious Relative Cover Statistics (%)
Grass Cover 100.0 0.0
Forb Cover 0.0 0.0

Woody Cover 4.5 1.0
Perennial Cover 100.0 0.0
Annual Cover 0.0 0.0

Herbaceous Production Statistics (g/m?)
Total Production 20.4 2.1
Allowable Production 20.4 2.1
Perennial Production 19.9 2.2
Annual Production 0.4 0.2

Seven species contributed to the cover data and 10 other species were encountered along the
transects (Table 30). Of the 17 species recorded, 13 were native or desirable. There were 12
grasses and five forbs including 12 perennial species and five annual species.

The only species contributing to cover in all 10 transects were prairie sandreed and blue grama
which contributed 66.1% and 21.7%, respectively, of the overall relative cover. Sand dropseed
contributed 3.5% of the relative cover and was present on eight transects. Cheatgrass was only
observed on six transects and did not contribute to the cover data. This was a substantial
improvement from 2021 when it contributed 24.1% of the total relative cover and was present on
all 10 transects.

Sample adequacy would have required 18 cover samples and 30 production samples. Both the
allowable cover and allowable herbaceous production calculated from the samples collected
exceeded the technical standard (Table 31). Only two perennial grass species contributed greater
than 3% and less than 40% of the non-noxious relative cover and a third species contributed
more than 40% of the relative cover.
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Table 30: Reclamation Area 33 Species Composition

Cover
Life Form Data Present
Graminoids
Perennial 7 10
Annual 0 2
Native 7 11
Introduced 0 1
Cool Season 2 3
Warm Season 5 7
Total 7 12
Forbs
Perennial 0 2
Annual 0 3
Native 0 2
Introduced 0 3
Total 0 5
Woody Species
Perennial 0 ]
Total Species 7 17

Table 31: Reclamation Area 33 Success Criteria

920%
Reclamation | Technical | Technical
Reclamation Success Criteria Area Standard | Standard | Pass?
Allowable Cover (%) 20.0 19.9 17.9 Yes
Allowable Production (g/m?) 20.4 11.0 9.9 Yes
Species Composition (perennial grass) 2 4 No

7 DISCUSSION

Reclamation Areas 25, 29, 30, 31, 32, 33, and 34 have been monitored every year since at least
2018. Reclamation Areas 35, 43, and 44 were monitored for the first time in 2022.

7.1 Vegetation Cover

Based on the results of the quantitative sampling, five of the 10 Reclamation Areas had
allowable vegetation cover that passed the success standard (Table 32). This included all the
Phase III and interim monitoring areas. The Phase II Reclamation Areas (25, 34, 35, 43, and 44)
all would have passed using the total non-noxious cover if there had not been excess annual
cover. Most of the Phase I areas (Reclamation Areas 34, 35, 43, and 44) are recently reclaimed
and would be expected to have more annual cover. Typically, it takes several years for the
perennial vegetation to establish and begin to displace the early seral annual species.
Reclamation Area 25, while older reclamation, was treated with a pre-emergent herbicide in
2020 to control the cheatgrass. This treatment effectively treated the cheatgrass, but this left
substantial bare areas for the invasion of other annual species. It may take a few years for the
perennial grasses to fill in.
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Table 32: Vegetation Cover Success Standard Comparison

e L1 Phase IT Monitoring )
Mnmtﬂnng_ Mnmtnring_
Area | Area | Area | Area | Area | Area | Area | Area | Area | Area
Vegetation Cover 29 30 31 25 34 35 43 44 32 33

Average Vegetation Cover 4451330 [ 274 | 386 | 294 | 275 | 18.6 | 19.6 | 202 | 20.0
Average Non-Noxious Cover | 43.9 | 315 | 274 | 386 | 294 | 275 | 185 | 196 | 19.6 | 20.0
Average Allowable Cover 189 | 187 [ 226 | 116 | 114 | 7.7 | 13.2] 6.0 | 17.8 | 200
N 30 24 21 30 30 15 30 15 10 10

Nmin (non-noxious) 15 20 B 9 18 17 24 38 25 18
Stdev Allowable Cover 13.1 1 108 | 60 | B1 | 92 | 79 | 68 | 79 | 7.1 | 6.1
Standard 19.9
90% of Standard 17.9
T (one-tail, a=0.9) 1.31111.319(1.325| 1.311 | 1.311[1.345|1.311]1.345| 1.383 | 1.383
Standard Passed? Yes | Yes [ Yes | No | No | No | No | No | No* | Yes*

* Only sampled to the minimum sample size

Desirable vegetation cover decreased from 2021 to 2022 in all Phase I1I and interim monitoring
areas after a substantial increase from 2020 to 2021 (Figure 10). However, in most areas (all
except Area 33) the 2022 desirable cover was still greater than it was in 2020. In Area 33 as well
as the two Phase Il monitoring areas (Figure 11), the 2022 desirable cover was lower than it has
been since before 2018,

Figure 10: Absolute Cover by Life Form 2018 — 2022 — Phase III & Interim Areas
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Figure 11: Absolute Cover by Life Form 2018 — 2022 — Phase II Areas

60

30

i
=

[ %]
=

Absolute Cover (%)
el
e}

=

0 aa
8D O D o~ | S D — e e [ |
= = & o el = = & o oed|ed| e e
o o o O ol o o o ale|lasls
Lo I o I o Y o B o I o R o (R T o I ST (]
Area 25 Area 34 3514344

B Perennial Desirable Annual Native

The 11 months preceding vegetation monitoring (September — July) were the second driest since
CEC started collecting precipitation data in 1993 and the driest since 2002. The past three years
have all been at least 30% drier than average. The reduced precipitation has also reduced the
cover standard; thus, the more developed Reclamation Areas have still been able to pass the
standard. The drought has particularly impacted the areas only seeded in 2019 or 2020 (Areas 35,
43, and 44) because this was only the second or third growing season for these areas. While the
vegetation cover was expected to be lower in the newer reclamation, the prolonged drought when
they were first establishing may impact their development in the future.

7.2 Herbaceous Production

Based on the results of the herbaceous production sampling, all Reclamation Areas passed the
calculated production success standard (Table 33). Overall, non-noxious herbaceous production
increased from 2021 to 2022 in Areas 29 and 30 and decreased in all other areas (Figure 12).
When excess annual production was removed, allowable herbaceous production decreased in all
areas. However, continued drought conditions resulted in a reduced production standard as well.
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Table 33: Herbaceous Production Success Standard Comparison

Phase IT1 Interim
Monitoring Monitoring |
Area | Area | Area | Area | Area
Herbaceous Production 29 30 31 32 33
| Average Total Production 100.8 | 59.2 | 463 | 356 | 20.4
Average Allowable Production | 45.7 | 33.2 | 349 | 29.8 | 204
N 30 30 30 15 15
Nmin (non-noxious) 65 48 88 72 60
Stdev Allowable Production 4.8 | 293 | 332 | 225 | 11.7
Standard 11.0
90% of Standard 9.9
T (one-tail, a=0.9) 1.311 | 1.311 | 1.311 | 1.345 | 1.345
Standard Passed? Yes | Yes | Yes | Yes* | Yes*

* Only sampled to the minimum sample size

Figure 12: Non-Noxious Herbaceous Production by Life Form 2018 — 2022
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The Phase I1I species composition bond release standard requires that four perennial grass
species each contribute a minimum of 3% and a maximum of 40% of the relative non-noxious
vegetation cover. All the reclamation areas monitored for Phase I1I release met this standard. The
species composition standard for Phase IT bond release is that a sufficient number of species be
present to meet the future Phase III bond release cover requirements. All five of the reclamation

Habitat Management, Inc.

3

5

2022

November 2022



Keenesburg Mine 2022 Vegetation Monitoring Report

areas monitored for Phase IT release exhibited at least four perennial grasses in the data. The two
areas monitored using the interim monitoring methods each exhibited at least nine perennial
grass species, but neither one has yet met the Phase III standard.

8 SUMMARY

Quantitative monitoring revealed that Reclamation Areas 29, 30, and 31 all met the revegetation
success standards for Phase III bond release (Table 34). This was the second year that these areas
have met the standard, so they are eligible for release. Reclamation Area 30 also met the standard
for Phase II bond release. Reclamation Areas 25, 34, 35, 43, and 44 were monitored under the
Phase Il bond release guidelines, but none of the areas met the vegetation cover standard. They
did all meet the Phase II species composition standard. Both Reclamation Areas 32 and 33 were
monitored under the interim monitoring program and both met the herbaceous production
standards. Area 33 also met the vegetation cover standard but neither area met the species
composition standards. All Phase IT and interim reclamation areas will require additional
sampling in 2023,

Table 34: Success Standard Summary

Phase III Phase I1 Interim
Monitoring Monitoring Monitoring
Reclamation | Area | Area | Area | Area | Area | Area | Area | Area | Area | Area
¥egetation Yes | Yes | Yes | No No No No No | No* | Yes*
Cover
Herbacerﬂus Yes | Yes | Yes | nfa n/a n/a n/a n'a | Yes* | Yes*
Production
Species " Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes No No
Composition
Eligible for Yes | Yes | Yes | No | No | No | No | No | n/a | n/a
Release

* Only sampled to the minimum sample size
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Appendix A: Vegetation Cover Data
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5 [ T 8 9 10
Scientific Name Commaon Name f 2nd| it 2nd| e Ind| Ist Znd| s Zed| 1w Ind| Ist dnd|1m Znd| lm Zad
Grass: Annual Mative
Munroa squarrosa falkse buffalograss p p
Subtotal p
Grass: Annual Introduced
Bromus tectonm cheatgrass P P
Subtotal 1] P
Grass: Perennial Desirable (Cool)
Achnatherum hymenoides  Indian ricegrass P p 1 P
Bromus mermis srmooth brome
Elyrmus trachycaulus slender wheatgrass
Pascopyrum smithdi western whealgrass
| Thinomyrum niermediom  mtermediate wheatgrass
Subtotal p p 1 B
Grass: Perennial Desirable (Warm)
Andropogon hals sand bloestem p P 1 1
Aristids parpurea purple threcawn p
Boutelona curtipenduk sideoats prama
Bouteloua gracilis blue grama P p
Calaimovilfa longifolia prairie sandresd 2 P 1 2 1|p & 4
Panicum virgatam switchgrass p
Schizachyrium scopariorm  hitle bluestem P
Sorghastram motans Indangrass
Sparoholus cryptandrus sand dropsesd P P P 2 1lp p p P P
Subtotal 3 2 p 1 5 211 ] 3 4 4 3
Total Grass Cover 3 6|2 0j0 &]1 0|5 3|1 0|8 0 4 4 4
|Forbs: Annual & Biennisl Native
Amaranttus retroflexus redroot amaranth P P p P
Argemone polyanthemos  crested pricklypopyy P P P
Croton lexenss Texas erotan P
Helanthus anmus carmmon sunflower 1 p P P P
Subtotal 1 P P P P
Forbs: Annwal & Biennial Introdueed
Ambrosia artemisifola arnual ragweed
Bassm scoparia burnnghash P P p
Lactuca sermiola prackly lkettuce P
|Sakok tragus prickly Russian thistle 17 1 ]12 10 9 20 7
Subtotal 17 112 10 9 20 7
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Reclamation Area 25 Vegetation Cover Data (continued)

1 2 3 4 5 & 7 1 o (1] 11 12 13 14 15 16 17 18
Secientific Name Common Name e 2nd|lst 2nd|1m 2nd{lst 2od| )¢ Ind|lsm 2nd|lst 2sd) 1 Iod| Iet 2nd| 1w 2ed| 1@ zed| tm 2md| 1w Zod| ismt 2mal 1w 2ed| 1w 2nd| 1w 2md]| 12 zea
Forbs: Pereonial Native
Ambrosia psiostachya Curran ragweed P ] P p
Asclepias speciosa sherary milkweed
Mentzea mada beactless blarmgstar
Physabs hispida prairie groundchermy
Physalis hispida prairi groundcherry P
Rumex venosus veiny dock 4
Subtatal 4 P o L P
Forbs: Perennial Iniroduced
Convobauhs arversis field bindweed P
Subtotal p
Tatal Forb Cover 0 1 (18 011 o (15 o017 112 om0 o9 o220 o7 o217 021 o 20 012 1|2 ej14 029 0|10 1
Subs hrabs /Shrubs/Succulents: Perennial Native
Artemisia filifok sand sagebrush 1 1
Opuntia phasacantha tulip prickbypear P P P
Subtotal 1 1 p p
| Total Shrub Cover ¢ of1 vje of1 sjo ofo ofo ofe ofo sfo oo afjo o[ o0 e|lo oo of0 olo o
Rock
Litter . A 15 25 17 2 30 24 26 20 26 18 20 17 28 30 21 15 20
Bare Ground 7 15 10 14 9 B 15 10 9 11 13 5 [} & 4 11 13 13
Tuotal Hits m@uuu....un_n_u::ma_.ﬂ.nuncmawgamuagngauauﬂwuun_mnaunn__un__
Total Vegetation Cover 40 2140 O[30 0 3% 0 |38 2 (24 O[22 028 642 O [26 038 o |50 o054 0 |32 2 32 2036 0 |44 0 |34 2
Non-Moxious Vegetation Cover 40 2 (40 0 |30 0 (38 O |38 2[24 o022 o028 6|42 026 0 (38 0[5 o 54 0 )32 2032 2(36 0 [44 O |34 2
Total Ground Cover B T & T2 B2 84 T Ko 32 T8 Td o B8 828 o1 TR T4 T4
Mon-Moxions Anmzal Cover 31
Excess Annual Cover 273
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Heclamation Area 25 Vegetation Cover Data (continued)

Average Avernge | Non-Noxious

19 20 21 2 L} 24 5 26 7 28 29 M |Totl Hits| Absolute Relative Relative
Scientific Name Common Name 1= 2ndfla 2ad]lw 2od| Ist 2nd]ist 2ed| 1@ 20d| lst Zad) 1w Ind) lst Ind) 1w 2sd) 1@ 2ed| be 3ad| 1= a0 | Cover (%) | Cover (%) | Cever(%)
Grass: Annual Native
\Munroa squarresa false tuffalograss 00 0.0 0.0 0.0
Sublotal [ 0.0 0.0 0.0
Grass: Annual Introduced
Bromizs tectorum cheatgrass P P p P p oo (1] 0.0 ]
Subtotal ju P hel P p D o0 L] 0.0 oo
|Grass: Perennial Desirable (Cool)
Achnatherum hymenoides  Indian ricegrass p ] P 1 P P 1 2 0.1 03 03
Hromus inermis semooth brome [ 0.0 0.0 00
Ebymus trachycaulus slender wheatgrass 1 1 0.1 02 02
Pascopyrum smithii weslern wheatgrass o 0 0.0 0.0 0.0
| Thinopyrum miermediom  intermediate wheatgrass [ 0.0 0.0 0.0
Subtotal bl p p 1 p p 2 3 0.1 0.5 0.5
Grass: Perenmial Desirable (Warm)
Andropogon halli sand bloestem 4 1 ] 1 P 15 15 10 25 15
Aristids purpurea purple threeawn o0 0.0 0.0 0.0
Bouteloua curipendula sideoats grama P P P 0 0 0.0 0.0 0.0
Bouwtelona gracilis bilue grama 2 2 p 1 5 5 0.3 0.8 0E
Calamovilfa longifolia prarie sandreed P P ] 6 117 1]1 p 2 2y p 5§ 1|2 4 8 4.9 13.6 13.6
Panicum virgatum switchgrass ] 1 1 0.1 0.2 0.2
Schimchyriom scopariom  little bluestern P [ 0o 0.0 0.0
Sorghastrum nutans Indangrass 2 2 01 0.3 0.3
\Sparobolus eryptandrus sand dropsesd 1 p p P p 1 P i 6 0.3 1.0 1.0
Subtotal p 3 ] 6 1|8 1(1 p i 2|lp 1 6 12 12 110 6.8 18.5 18.5
Total Grass Cover @ #j3 0] 0|6 2|8 1|1 aj1 ofj3 2|0 |1 o|l6 1|2 ofied 113 6.9 19.0 19.0
Forbs: Annual & Bicnnial Native
Amaranthus retroflems redroot amaranth p p p P 0 0 0.0 0.0 0.0
Argemone polyanthemos  crested pricklypoppy P p P o 0 n.o X1} 0.0
Croton texensis Texas croton o0 a oo 0.0 0.0
HeBanthus anmus common sunflvwer P P p i 3 p 3 P 2 p 14 14 [ ] 14 1.4
Subtotal P P p P P 3 P 3 P 2 P 14 14 0.9 14 14
Forbs: Annusal & Biennial Introduced
Ambrosia artemisiifola annual ragweed p oo 0.0 0o 0o
Bassm scoparia burningbush p p 1 ] 1 p P ] 2 2 0.1 0.3 03
Lactuca sermola prickhy letiuce P p 1 1 0.1 0.2 02
Sakob tragus prickly Russian thetle 22 23 17 12 2117 13 19 15 18 27 10 14 431 457 301 6.9 6.9
Subtotal n k| 18 12 2117 13 19 16 18 n 10 14 454 460 30.3 77.4 T1.4
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Reclamation Area 25 Vegetation Cover Data (continued)

Average Average | Non-Noxiows

19 20 21 2 B 4 25 6 27 % 2 30 | Total Hits| Absaolute Relative Relative
Scientific Name C MName 1= Znd)la 2ad)bst 2ad|iw Ind) ist 2nd| 1 2ed| 1wt Znd) Ist dad| 1t Zod| s 2nd) 1w fnd) im 3nd| 1w an | Cover (%) | Cover (%) | Cover (%)
Forbs: Peronnial Native
Ambrosia psilostachya Cuaman ragweed P P o 0 0o 0.0 0.0
Asclepas specicsa showy milowesd P o0 0o 0.0 oo
Mentzeha muda beactless blazngstar P 1] oo 0o .o
Phosalis hispada praire groundchermy P 1 1 0.1 02 0.2
Physals hispada prairie groundecherry L 0 0.0 0.0
Rumex venosus vemy dock P 4 4 0.3 0.7 0.7
Sabtotal P P P 1 3-8 0.3 0.8 0.8
Forbs: Perennial Introduced
Convolvulus arvenss field bindweed 00 0.0 0.0 0.0
Subtotal 0o 0 0.0 0.0 0o
Total Forb Caver 22 023 0 (18 012 2 (17 0 |16 € |19 O |16 0|21 0|27 O 13 @ 14 0 [473 479 315 B0.6 B4
| Subes hirubsShrubs Succulents: Perennkal Native
Ariemisia filifolia sand sagebnish 2 1 0.1 0.3 03
Opuntia phacacanths tulp pricklypear i p 0 0 0.0 0.0 0.0
Subtotal P P 1 2 0.1 0.3 0.3
Total Shrub Cover 0 ojo ojo oje ojo ejo oje oo oo ofo afo o8 a2 2 0.1 03 0.3
Fock o o 0o
Liter 15 1E 18 21 17 24 18 7 14 13 0 i 625 625 4.7
Bare Ground 13 & & 11 L] 9 12 4 15 9 11 11 206 X 19,7
Tatal Hits S0 0150 0{50 0[50 3050 1[50 0050 ols0 250 0[50 o]so 1[50 o0 [1500 1518 1000
Total Vegetation Cover 44 D52 0 |48 O |36 6 (S0 2 |34 0 [40 0|38 4 [42 056 038 2|3z o 386 100.0 100,10
Nan-Noxious Vegetation Cover 4 0|52 048 0|36 6|50 2|34 040 0|38 4 (42 0[5 o35 2[32 o 38.6
Total Ground Cover 74 B3 #4 T8 84 82 Té 92 70 82 T 78 §0.3
MNon-Noxiows Amnual Cover 3Ly
Excess Anmml Cover 27.
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5 1 f) 8 9 [1] 12 13 14 15 16 17 18

Scientific Name Common Name ] 2 1 ] 1 2
Grass: Annual Native
Vulpia octoflora siwweeks fescus B P P p
Subtaial o ) o p
| Grass: Annual Introduced
Bromus ieeionm cheatgrass P P P P 1 p P 1 p 1 p p p L P
Subtotal P P p p 1 p p 1 P 1 P r p 1 p
Grass: Perennial Desirable (Coal)
| Pascopyrum smithi western wheatprass p p
Subtotal B P
Grass: Perennial Desirable (Warm)
Andropogon halli sand blusstem 1 [ L] ] 4 1 3 p 7 2 k] P P p
Bouteloua curtipendala sideoats grama P p P P
Bouteloua pracilis bhue grama P & P 1 1|p 1|3 2 P 2 2 P 1 P 1 1 1 1
Calamowilfa longifola prairie sandreed E P 12 1 3 1 1fp 2 1 9 P P 1
Panicum virgatsm switchgrass 5 p P 1 I 2 2
Schizschyrium scopariuom  little Bluestem 1] P
Sorghastrum nutans Indiangrass P 1
Sporobolos aroldes alkali sacaton P p
Sporobolus eryplandnes sand dropgeed p 1 4 1]p 3 1 B 1 2 3 2lp 2 1 2 3 2
Subtotal 9 12 2 5 211 1]e m 1|8 1]4 1]7 3 m 2|5 14 4 5 5 3
Total Grass Cover 9 12 12 5 22 1]16 o/m0 1|8 1|4 1|8 a3 ol 2[5 olne 4 B|6 05 3
Forbs: Annual & Bienmnial Native
Amarantins retroflexes redroot amaranth p p p ] r l|p P P p 1|2 P
Argemone pohanthernos  crested prickhypoppy p P P
Chenopodium leptophyfum  narrowleaf goose foot P
Chenopadium sp. gonsefoat
Comyza canadensis Canadian harseweed ] P P ] P P P p P ] P p P ]
HeEanthus annuuas common sunflower P 2 p 2 1 3 | p 111 | r 1 1 2 1 2 1
Subtotal p 2 p 2 1 3 1 p 1]1 1 1]p ] 1 1 ] 1 1]4 1
Farbs: Annosl & Bienmdal Introduced
Ambrosia artemisafolia armual ragweed P
Bagsm scoparia binnghush 2 p P
Lactuca serrioks prickly ktce P p p P P 1 P ] P P P P P
Sakols ragmus prickly Russian thistle 7 17 4 20 13 17 g 14 235 2|4 18 f 13 3 0 1N 13 16
| Tragopogon dubius yellow salksify p
Subtotal 7 17 ] 0 11 17 E 15 2035 204  Jus B 13 s 3 1]u 13 16
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Keenesburg Mine 2022 Vegetation Monitoring Repory

1 2 3 4 5 & 7 8 @ [1] 12 13 14 15 16 17 18
Scientific Name Common Name 1 3f1 2] 1 201 xf1 af1 xfe 2] z2Q1 21 oaf1 ozl o2l ozl ozl ozl1 ozl 3
Forbs: Percnnial Native
Ambrosia pslostachys Cuman ragweed P p P p
Physalis hispida praxie groundcherry p
Mentzela nuda bractless blazingstar
Physalis hispida prarie groundcherry
| Symphnyotrichurn falean whate prairie aster ]
Subtatal p P p P p
'otal Forb Cover 7T 0j1% 1(4 21 0|14 o (20 0|9 o015 3(36 205 118 o8 o014 o6 eofaz 12z 1017 o [17 o
Subs hrubs /Shrubs/Succule nts: Perennial Native
Artemisia filifola sand sagebnzsh P 2 p P 2
|Orpunitsa phaeacantha tulp pricklypear P P 1 P 1
Subtotal P P 1 P 2 p p p p 2
Total Shrub Coaver 0 0f(o ojo 0 ojo 0|0 of1 oj0 oja ofo 0|2 oo ofo ele ofo o]0 o0 o[z o
Raock 1 1
Litter 27 12 20 13 18 12 19 17 T 22 20 n 23 27 11 24 14 20
Bare Ground 7 7 4 10 16 11 11 9 3 15 7 4 B 3 3 8 14 8
Total Hits S0 D50 2 )50 50 2050 1|50 050 15 4(50 350 1[50 ols0 2[5 olso ols0 1[50 1 50 0|50 1
Total Vegetation Cover 32 0|62 4|52 54 4132 2|52 0|40 2 |46 K |80 6 |26 2 |46 0 |38 4 (38 040 o072 2[36 2[44 o0 [s4 2
Zlﬂ.ﬂ.urﬂﬂnmmﬁnnﬁ.;s 31 0|6 4|52 54 4|30 2 (52 0 )40 2 |46 B (80 6 |24 2 |46 0|36 4 [38 0|40 0|72 2 (34 2 [44 o044 2
Total Ground Cover B6 86 91 ] 68 T8 78 82 94 70 B6 a2 84 94 94 B4 7 84
Non-Moxiows Annual Cover
Excess Anmul Cover

Habitat Management, Inc. 44 Movember 2022




Reclamation Area 29 Vepetation Cover Data (continued)

Keenesburg Mine 2022 Vegetation Moniioring Report

19 | 20 2l 7 n M | 2 2% [ 27 | 28 [ 2 | 30 [TowlHis| Absolute | Relative | Relative
Scientific Name Common Mame I 2401 aj1 zp01r 2]1 Q1 2] 201 201 2alx z]1 1 2| an) Cover(%) | Cover(%) | Cover (%)
Grass: Anmusl Native
| Vulpia octoflora sioweeks fescue oo 0.0 no oo
Sulitotal o o 00 0o o
Grass: Annual Introduced
Bromus lectorum cheatgrass 2 1 P 1 B B 0.5 1.2 1.2
Subtotal 2 1 4 1 8 B 0.5 1.2 1.2
Grass: Perennial Desirable (Coal)
Pascopyram smithii western wheatgrass 1 11 0.1 0.1 0.1
Subtatal 1 11 0.1 0.1 0.1
Grass: Perennial Desirable (Warm)
Andropogon halli sand blsestem P 1 1]1 p 2 4 2 2 3 1 51 53 34 16 1.7
Bouteloua curtipendula sidecats grama 0 0 0.0 0.0 0.0
Boutelous gracilis bloe grama P P P P p P 1 P 1 1 P 4 3B 1 1.9 46 47
Calarmovilfa longifola prarie sandreed ] 5 5 1 3 P 53 M 15 7.8 7.9
Panicum virgatum swilchgrass 1 1 2 2 1717 1.1 1.5 25
Schizachyriom scoparom  Bitle bluestem ] p 00 0.0 0.0 0o
Sorghastrum mtans Indiangrass P 11 0.1 0l 0.1
Sporobolus airoides alkali sacaton p 0 0 0.0 0.0 00
|Sporobolus cryplandns  sand dropseed 9 2 3 3 P P 1 1 4 1]p 1 56 62 37 8.9 9.1
Subtotal 10 9 1]5 B 9 5 3 3 7 g 111 5 206 219 13.7 3.6 320
Total Grass Cover 1F 0% 1]6 o0/8 o0|% a|6 0|32 of3 o|[7 ofs 1|2 5 0215 228 143 3.9 33.3
Forbs: Annual & Biennial Native
Amarantis retroflexs redroot amaranth p p 1|p 1 p ] p | 4 7 03 1.0 L0
Argemone polanthemos  crested prickhypoppy I 1] {11 0.0 oo
Chenopodium leptophylum  narrowleaf goosefoot LU ] 00 0.0 00
Chenopodium sp. goasefoat p o0 0 0.0 [111] 0.0
Cormym canadensis Canadian horseweed P P ] p P p p P p 0 0 0.0 0.0 0o
Helanthus anmms common sunflower P 2 P 1 2 p 2 2 1 p 29 30 1.9 43 4.4
Subtotal P p 2 1lp p 2 2 p i 2 1 1 33 37 2.2 53 5.4
Forbs: Annual & Biennial Introduced
Ambrosia artermisfob armuoal ragweed o o [1Xi] n.o oo
Bassia scoparia burningbush p 2 2 0.1 03 0.3
Lactuca serrioky prickly kthice | P 1 1 1 P p P p 5 0.3 0.7 0.7
Sakoh tragus prickly Russan thetle & 12 21 6 1) 4 2 16 8 112 m 1)1 13 402 411 26.8 59.3 ]
| Tragopogon dubnzs yelow sakify 0 o 0.0 0.0 0.0
Subtotal [ 13 21 17 1] 5 X2 17 8 1]12 0 1111 13 409 418 7.3 60,3 GL.0
Reclamation Area 29 Vegetation Cover Data (continued)
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Keenesburg Mine 2022 Vegetation Monitoring Report

19 20 21 2 23 24 25 26 X7 28 29 30 | Total His| Absolute Relative Relative

Scicatific Name Common Name 1 2] 21 2] 2] 1 [ 1 1z z2f1 ) z[is an| Cover(%) | Cover(%) | Cover(%)
Forbs: Perenndal Mative
Ambrosia peilostachyn Cuman ragweed p L] (V)] 0o 0o
Physalis hispida prafrie proundchermy 1 1 2 2 1 03 03
Mentzelia nods bractless blazingstar 1] [ 0.0 0.0 0.0
Phyzalis hispida praiie groundcherry 2 I 0.1 0.3 0.3
Sympityotrichum faleatum  white prairic aster 00 0o 0.0 0.0
Subtotal 1 2 1 p P 4 4 0.3 06 0.6
Total Farb Cover 6 013 0§23 1]17 1 (s 4 19 10 15 0 |12 1 |12 0 |14 0 |446 459 0.7 66,2 67.0
Subshrubs/Shrubs/Succulents: Perennial Native
Artemisia (fifo sand sagebrush 1 5 35 0.3 0.7 o7
Cipuntia phasacantha fulip pricklypear i P p P 1 1 0.1 0.1 0.1
Subtotal P P p 1 6 6 0.4 0.9 [T
Total Shrub Cover ¢ 00 ojo 0|0 a0 ] [ o 0 8|0 of1 o]0 0]le & 0.4 0.9 0.9
Rock 2 12 0.1
Litter 8 24 11 12 23 17 20 20  [1] 22 n 15 358 558 372
Bare Ground 4 4 10 13 12 k| 8 17 18 2 12 16 273 173 18.2
Tuotal Hits 0 0|5 150 1|50 1|50 50 50 50 0|50 2|50 050 0150015 Hﬁwa
Tatal f.ﬁmnol'n Cover 36 0 |44 1|58 2|50 1|30 6l 44 16 dd O |40 4 |30 0 |38 O 44.5 1040 101.2

3 0 |44 2|56 2 |S50 2 |30 Gl a4 16 44 0 |40 4 |12 O |38 O 43.9

9 91 7 84 64 Rd 68 81.%

2.5
25.1
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Keenesburg Mine 2022 Vegetation Monitoring Repart

Reclamation Area 30 Vegetation Cover Data

1 2z i 4 5 1 7 8 9 10 11 12 13
Scientific Name C MName I A I A N A R A e P A R R
Grass: Annual Native
Mumroa squarrosa fake buffalograss p 2 p ] ] P p
Wulpia octoflora sixweeks fescue P P P
Subtotal p 2 p P p P p
Grass: Annual Introduced
Bromus tectonm cheatgrass he} P 1 k] 1 3 i) 3 p hel 1 P
Subtotal P P 1 3 1 3 p 3 p P 1 p
Gruss: Perennial Desirable (Coal)
Achnatherum hymenoides  Indsn ricegrass 1
Agrapyron cristatum crested whealgrass P
Pascopyrum smithii weslern wheatgrass P
Subtotal p ] 1
Grass: Perennial Desirable (Warm)
Andropogon halli sand bluestem 5 4 2 1|4 1|2 1|3 1]6 4 3|2 1|4 1 3 2 ] 5
Bouteloua curtipendula sidzoats grama P P p 1|p p 1 p P
Bouteloua pracilis blie grama P P P p P 2 1 1 p P 3
Calamovilfa lengifolia pramie sandreed 1 1 1 P P 2 1 P 1
Panicum virgaium switchgrass P p ] P 1 |
Schizachyrium scoparaom  hitle bluestemn p 1 p p p P P
| Sporobolus cryptandras sand dropseed [ 4 3 113 1)1 3 2)p 3 4 4|6 p p 2 2 1
Subtotal 11 ] 6 217 214 1|7 a]7 7 38 71 113 5 5 2 8 11
Total Grass Cover 11 aj% o)9 2|10 2]5 2|7 318 )7 3|1 7fix 100s 0[5 w[s z 9 11
Forbs: Annual & Bhennial Native
Amarnthus retroflexns redroat amaranth P 3 1 p P P 2 P p 1 P 6 p
Argemans palyanthemos  erested pricklypoppy P
Conyra canadensis Canadian horseweed P P P P p P P 1 P P P P P P
Crotan texensis Texas croton
Helianthus annuus common sunflower p 4 P P p
Subtotal P p 3 1 P P P 3 p P 1 P [ P
Forbs: Annual & Biennial Introduced
Amaranthus bitodes mat amaranth P 1
Ambrosia antemisiifolia anmeal ragweed ]
Bassia scopari ‘burningbush
Lactica serriok prickly ketuce P p P
Salsola ragus prickly Russian thistle 12 3 i 1]p 18 2 T 4 10 115 5 T 2
Subitotal 12 3 i 1]p 18 2 T 4 10 1]15 5 B 2
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Keenesburg Mine 2022 Vegetation Monitering Report

Reclamation Area 30 Vegetation Cover Data (continued)

1 1 3 4 3 [ 7 & 9 (1] 11 12 13

Schentific Name Common Name 12 )1 2] o2fa0 a1 ozl 2|1 2] 2| a1 z)lv zl1 2]
Forba: Perennial Native
Ambrosia pailostachya Cuman ragweed ] 2 p ]
Lygodesmia juncea rush skeletonplant P
Waﬁw hispida prairie groundchemry p
Subtatal p 2 P P p
| Total Forb Cover 12 0|5 0|6 1|1 oj1g 0|2 o7 07 ofie 1J15 o6 o8 o8 o
Subs hrubs/Shrubs/Succalents: Perennial Native
Ariemisia filfolia sand sagebrush p p
Yuocca glanca soapweed yuoca p
|Opunitss phacacantha  mlp prickhypear P P i P P r P P P
Subtotal P P P p P P p p p P p
Total Shrub Caver 0 ¢|e 0|0 ofjo 0|0 ojo oo ofc efo oo afJo ole ofo 1] a
Raock
Litter 2 28 21 34 21 35 27 28 20 17 22 26 n
Bare Ground 5 9 14 5 [] [ [ g 49 i g 11 15 3
Total Hits 50 0|50 0|50 3(50 2|30 1[50 3|5 0% 3|50 8(s50 1[50 oflso ofs0 50 4 1
‘Total .___.nﬂn?:nl Cover 46 0 |26 0 (30 623 4 a6 2 (18 6 (34 028 6 [42 16[52 2|40 o026 o028 I8 K [ [ 1
Non-Noxious ,c.umn—uﬂnl Caver 46 0 |26 0|28 6 (16 4 (44 2 |1B 6 |28 028 6 |36 16(52 2|40 o (28 o |26 I8 z
Total Ground Cover a0 K2 T2 o0 1] HE L] 84 ¥ L1 R4 T8 70

or-Modous Anmual Cover 16.0
Excess Anmul Cover 12.9
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Keenesburg Mine 2022 Vegetation Monitoring Report

Reclamation Area 30 Vegetation Cover Data (continued)

_I. Average Average | Non-Noxious
19 pail 21 frae) 23 24 | Total His| Absolate Relative Relative
Scientific Name Common Name P21t zfr 201 20 2l 2 fie an) Cover(%) | Cover (%) | Cover (%)
Gress: Annual Native
Munroa squarrosa false buffalograss 1 P 1 4 4 03 ng Lo
|Vulpia octoflora sixweeks fescue P 1 1 1 0.2z [1 ]
Subtotal 1 o 1 r 5 5 .4 11 12
(Grass: Annual Introduced
Broemius tectoram cheatgrass B P je} P 4 18 18 1.5 4.1
Subtotal P p ] p 4 18 18 1.5 4.1
Grass: Perennial Desirable (Cool)
Achnatherum hymencides  Indian ricegrass 1 1 ol 0.z 0.z
A gropyTon cristaham crested wheatgrass 0 0 0.0 oo 00
Pascopyrum smiths ‘western wheatprass LU ] 0.0 oo [iX1]
Subtotal 1 1 0.1 0.2 0.2
Grass: Perennial Desirable
Andropegon halti sand bluestem 6 1|3 3|2 4 1|1 4 2192 1S 7.7 26.2 .3
Bowteloua curtipendula sideaats grama P P 1 2 0.1 0.5 0.5
Bouteloua gracilis blue grama 1 1(1 P p 1 1|11 13 e 10 31
Calamovilfa longifolia prairie sandreed 4 2 P P 12 1 1.0 12 33
Pamicum virgatum switchgrass 1 i 1 0.3 [ 0.7
Schirachyrium scoparum  little bluestem 1 1 0.1 02 0.2
| Sporoholus cryptandrus sand 3 2 5 2|5 1]4 1{1 63 76 53 17.3 18.1
Subtotal M 416 3|7 2110 2015 1[6 3]183 2 15.3 51.0 53.2
Total Grass Cover 15 46 3|7 2|11 219 1|6 3 |207 248 173 56.5 58.9
Forbs: Annual & Biennial Native
Amaranthus retroflexns redroot amaranth P 3 p P p 0 N 17 4.6 48
Argemone polyanthemos  crested pricklypoppy P 0 0 0.0 oo [T1]
Conyza canadensis Canadian horseweed p 1 p P P p . 0.2 0.5 0.5
Croton texensis Texas croton P o o 0.0 0.0 0.0
Helianthus anmms common sunfiowes p P P p p 0 0 0.0 0.0 0.0
Subtotal T 4 P p P p 2z n 1.8 5.0 52
Forbs: Annual & Biennial Introduced
Acrmaranthus biitoides mal amaranth 1 1 0.1 0.z oz
Ambrosa artemisiifolis annual ragwesd [} 00 oo 0.0
Bassi scoparia burningbush P 0 o 0.0 0o 0.0
Lactucn serriola prickly lettuce P p ¢ 0 0.0 0.0 0.0
Saksol tragus prickly Russian thistle 3 P 2 4 20 16 164 166 13.7 37.8 39.4
Subitotal 3 p 2 4 20 16 165 167 13.8 R0 39.7
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Keenesburg Mine 2022 Vegetation Monitoring Report

Reclamation Area 30 Vegetation Cover Data (continued)

Average Average |[Non-Noxious
19 20 21 2 A 24 | Total Hits| Absolute Relative Relative
Sclentific Name Common Name L2 2 21 oz 1 2t 2] im au | Cover (%) | Cover (%) | Cover (%)
Forbs: Perennial Native
Ambrosia psilostachym Cuaman ragweed 2 2 0.2 0.5 0.5
Lygodesmia jancea rush skeletonplant o 0 0.0 00 00
Ploysalis hispada prairie groundchery 0 0 0.0 0.0 0.0
Subtotal r 2 02 0.5 0.5
Tatal Forb Cover 3 04 02 o|4 o200 o016 0 [189 191 15.8 43.5 45.4
Subs brubs /Shrubs/Seceulents: Perennial Native
o 0 0.0 oo oo
o o 0.0 00 0
p P p P 6 0 0.0 0.0 0.0
P P p 1] 1] 0 0.0 0.0 0.0
o o0 oj0 0|0 ofjo o|a o|0D @ .o 0.0 0.0
o 0 LiXi]
28 28 el 1 17 21 504 594 49.5
4 12 5 4 4 7 210 210 17.5
50 4150 3[50 250 2050 1[50 3 |1200 1243 :u:l.m
Total Vegetation Cover 36 B (20 6 (18 4|30 4|58 2[4 & 33.0 1000 L0400
MNon-Noxious ..__.nmn-:nn Cover 36 B (20 6|18 4 |30 4|50 2 [44 & 31.5
Total Ground Cover 92 Ta S 92 92 6 §2.5
on-Moxious Anmual Cover _.mm
|Excess Annual Cover 12
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Keenesburg Mine 2022 Fegetation Monitoring Report

Reclamation Area 31 Vegetation Cover Data

1 2 3 4 5 6 7 B 9 10 11 12 13
Scientific Name Common NMame 1 J]1 2011 241 )1 a1 2t 2|1 a1 ozl oz oz2Qr oz2l1 2
Grass: Annual Native
Murroa squarrosa fake buffalograss P P P P
Vulp@ octoflors_ sboweeks fescue
Subtotal P P P P
Grass: Anoual Introduced
Bromius tectonim cheatgrass 1] B P P p p
Subtotal p P P P p P
Girass: Perennial Desirable (Coal)
Achnatherum hymenoides  Indian ricegrass P
Agropyran cristatum crested wheatgrass P
| Hesperostipa comata needle and thread P
Subtotal p p p
(Grass: Perennial Desirable (Warm)
Andropogon halki sand bluesterm P 1 1 1 1 p 1 2 2 2 p 1 P 2
Bouteloua curtipendula sidsoats grama P 1 P P
Boutelow gracilis bloe grama p p P P P p 1 p P 1 p 1 1 2
Calarnovilfa longifiok prairic sandreed 10 4 9 4 3 p 11 3 4 11 7 10 i 9 5 4
Panicum virgatum switchgrass 1 P P
Sporobolus aroides alkal sacaton P 3 2 1
Sporchokis ervplandrs sand dropseed P 1 P 2 3 P 3 4 p P 2 p ] 1 P
Subtotal 10 [ 9 7 7 3 15 7 ] 13 13 15 [ B ]
Total Grass Cover 0 0|6 )9 0|7 0|7 o3 o015 0|7 o6 o013 of13 0[15 0| s 8 B
Forbs: Anoual & Biennial Native
Amaranthus retroflexus redroot amaranth P 2 1 p ] P 1 P 2 P P p
Chenopodium leptophyllum — narmowleaf goosefoot p P
Conyza canadensis Canadian horseweed P p P P P P
Helianthus annuus commen sunflower P p 2 p p 2 P
Machacranthera canescens hoary tansyaster il
Subtotal p 2 P 1 2 L] P L p 2 P 2 p
Forbs: Annual & Biennial Introduced
Armbrosta aremisiifolia anmsl ragweed p
Bassia scopara burningbush P P P p
Lactuca serriola prickly letuce P P P P P P P
Melilotus officmnals sweetchover P
Sakols tragus prickly Russian thistl 3 2 ] & 5 [ 4 B 4 2 2 2
Subtotal 3 2 ] [ 5 [ 4 & 4 ] 2 P 2 2
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Reclamation Area 31 Vegetation Cover Data (continued)

Keenexburg Mine 2022 Vegetation Monitoring Report

1 2 3 5 [ 8 10 11 12 13 14 15 14 17 18

Scientific Name Common Mame 1 2§ 2] I 241 ajJa zQv 2] &1 oz 2(1 2t 21 [ 1 )1 2|1
Farbs: Perennial Native
Ambrosia peilostachya Cuman ragwesd P P p 1 1 ]
Asclepias speciosa showy milkweed p
Mirabilis hirsuta hairy four o'clock
|Physalis hispida prawie proundcherry ] P 1 P 1
Subtotal p p 3 1 p T P 1 1 1
Total Farb Cover 3 04 0fs T 018 012 n]da 0|7 al4 vlz2 0f2 e[3 o3 0 0|3 1 0)4 03
Subs hrubs/Shrubs/Succulents: Perennial Native
Artemisia filfola sand sagebrash 1 1 P P
Yucca glanca soapweed yucca P
(Opunti phacacantha  wip prickiypear P P i P P p P P P r
Subtotal P 1 P P 1 P p P P p p P
Total Shrub Caver 0 oje 0|1 o o0 0j0 ¢j1 0|0 a|0 o|o of0 ofa oo efo o0 ¢ 0|0 ofo
Rock
Litter 18 15 26 18 17 17 21 2 31 n L] 25 13 35 18 26 ki 3
Bare Ciround 19 5 |8 13 18 18 9 14 9 & 10 7 B 4 14 10 8 16
Total Hits 50 0|50 0|50 S0 0|50 0[50 0[50 050 ofs0 0[50 olso ofso ofso 50 0 | 50 50 0|50 0[50
Total ._._Hmo#:ai Cover 16 0|20 0|32 28 030 0 (30 040 028 0 [20 0 (30 o030 o036 o018 20|36 8 0|24 0|22
Non-Noxious ._____nmngﬂﬂn___iw 6 0|20 0|32 28 0 (30 0 )30 0 (40 0|28 0 [20 o |30 030 o3 o[18 12 0|36 28 0 |24 0 |22
Total Ground Cover [ 50 84 64 64 64 72 82 B8 B0 B6 B4 92 72 B0 B4 68

of-Noxious Annual Cover
Excess Annual Cover
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Reclamation Area 31 Vegetation Cover Data

Keeneshurg Mine 2022 Vepetation Monitoring Report

19 20 21 | TowlHits| Absolute Helative Relative

Scientific Name Common Name 12 )1 oz )r 2| ta au| Cover{%) | Cover (%) | Cover (%)
Grass: Annual Native

Munroa squarrods false buffalograss P p o 0 0.0 0.0 0o
Vubia octoflora simweeks fiescue 1 1 0.1 0.3 0.3
Subtotal P p 1 1 0.1 0.3 0.3
Gruss: Annual Introduced

Bromus tectomm cheatgrazs p [ 0.0 (] 0.0
|Subtotal p 0 0 0.0 0.0 0.0
(Grass: Perennial Desirable (Cool)

Achnatherum hymencides  Indian ricegrass a0 0 0.0 0.0 0.0
Agropyron cristatarn crested wheatgrass a o oo 0.0 0.0
Hesperostipa comata needle and thread 0o o 0o 0.0 0.0
Subtotal 0 o 0.0 0.0 0.0
Grass: Perennial Desirable (Warm)

Andrapogon halli sand bluestem P 3 P i1 0 7.3 7.3
Bouteloua curtipendula sidecats grama 1 1 [ ] 03 [E]
Bouteloua gracilis bl grama 1 p 1 9 9 0.9 il EN
Calamovilfa longifolia prairie sandreed B 6 8 136 136 13.0 47.1 471
Panicum virgatum switchgrass p 2 2 0.2 o7 o7
Sporobohs aroides akali sacaton 3 9 9 0.9 ER 3.l
Sparohohs cryptandrus sand dropseed 1 4 25 23 87 8.7
[Subtotal 12 |w v 02 203] 192 0.2 70.2
|Total Grass Cover 12 0|10 09 of203 204] 193 T0.6 Th.6
[Forbs: Anual & Biennial Native

Amaranthus retroflexus redroot amaranth p 1 13 13 1.2 45 4.5
Chenopodium leptophylum  narmowleaf goosefoot oo 0o 0.0 0.0
Comym canadensis Canadian horseweed p o o oo 0.0 oo
Helianthus anmms commion sunflower P p 4 4 0.4 1.4 14
Machacranthera canescens  hoary tangyaster '] (0] 0.0 0o
Subtotal il 1 17 17 1.6 5.9 5.9
Forbs: Annual & Biennial Introduced

Ambroaia artemisiifolis anmal ragweed L] 0.0 0.0 0.0
Bassis seopari burningbush P 0 0 0.0 0.0 00
Lactuca semiol prickly ketuee P o 0 0.0 0.0 00
Melilotus officinalis sweelelover o 0 0.0 o0 0.0
|Bakola tragus prickly Russian thistle 3 3 p 62 &2 59 21.5 21.5
Subtotal 3 3 p 62 62 59 215 215
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Reclamation Area 31 Vegetation Cover Data (continued)

Keenesburg Mine 2022 Vegetation Monitoring Repart

19 0 21 |Total Hits| Absolute Relative Relative

Scientific Name Common Name 1 2|1 2] la Al | Cover (%) | Caver (%) | Cover (%)
Forbs: Perennial Native
Ambrosia psilostachya Cuman ragweed P p 2 2 0.2 0.7 07
Asclepias speciosa showy millkweed 0 0 0.0 00 0.0
{ Mirabilis hirsuta hairy fiour o'clock P 00 oo 0.0 0.0
Physulis hispida prairic groundeherry 2 2 02 0.7 0.7
Subtotal P p P 4 4 4 1.4 1.4
Total Forb Cover 3 0|4 ofo0 B3 B3 7.9 18.7 8.7
Subs hrabs/Shrubs /Succulents: Perennial Native
Aremsia filifola sand sagebrush 2 2 0z 0.7 %)
Yucca glhuca soapweed yucca P a4 o 0.0 ) 0.0
\Opuntia phacacantha _ tulip pricklypear P P g0 0.0 0.0 0.0
Sulstotal P p p 2 32 02 0.7 0.7
Total Shrub Cover a oo ajao 3 2 0.2 0.7 0.7
Rock o 0 0.0
Latter 18 18 32 497 497 47.3
Bare Ground 17 18 9 265 265 252
Total Hits S0 0|50 0|50 150 1051 10000
Etlnmw.unnn Cover 30 0|28 0|18 17.4 100.0 10400
\Non-Noxious Vegetation Cover 30 0 (28 0|18 27.4
Tatal Ground Cover G 64 #2 74.8

on-Meetious Annual Cover
Excess Annual Cover
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Keenesburg Mine 2022 Vegetation Monitoring Repart

Reclamation Area 31 Vegetation Cover Data

1 2 -] 4 5 & T £ ] 10 |TomlHis| Absolute Relative Relative
Scientific Nanse Cammon Name toxpe g o #l0 oafi @b 2l oafr oafr 3] 3w an | Cover(%) | Cover(%) | Cover(%)
Grass: Annmal Native
Mfunrea falee BuiTa H p B i) B oo 1] 0.0 oo
P p p P [ ] oo (111 oo
P ] 1 1 I 1 I i 3 (1] L6
B B 1 1 i 1 B 3 3 6 26
-] ] e 0 Liki] L] L]
B P P @ o LK) [ili] L]
B P P P [ ] i) 0 0
il I " 1] (U 1 oo oo an
4 1|1 P 1 2 P 1 2 p 1|3 1|19 = 18 180 19.5
2 1)1 1 7 9 2|3 1|a 8 3)5 3| 2|57 & 1.4 .5 1.1
-] i P P 0 0 1] 0.0 H]
1 1 ] 02 L] na
1] P 2] P ] a o ik} on 0
P B 1 P P i i 1 1 02 e e
13 212 I i 12 213 1]mw Il 3|5 4/13 3| ™ @3 15.6 A0.2 EL3
13 2]z o0f1 o9 oji2 204 110 efin 3[6 4 13 3|81 % 162 828 BED
P P P ] ] ] -] [ an oo an
P o 0 oo o 1)
P P B ] a0 i) 1.1 on
] P i i P i P P P 0o a i ] o0
P 0 0 .0 o L]
4 T 3 =] 2 1 1 P 1 19 19 3R U4 168
] 7 3 =] 2 1 1 I 1 19 19 ik 164 165
1 11 (1] a8 a9
1 1 1 02 as L)
B 04 0fT o0)3 oje o2 ofji wfil slo ez a0 2 4.8 172 17.7
P o _a 1)) ] o
P 4 a o0 [ A1) oo
9 oj0 w|0 0|0 ajo 0|0 o0 0fe afje ofe oflo o [N o0 .o
0 0 .0
i35 Fi 246 » k1l 4 k] 13 % 7 o 300 &2
2 16|16 9 7_|m |s 5 [ B |58 o 19,6
Total Hits 30 2|50 0150 0050 ofs50 2050 1050 0[50 3[s5 4|% 3|50 55 1000
Total Vegetation Cover 6 4|02 016 034 034 412 222 024 612 B [W & 0.2 10,0 1040.0
Mon-Nozivu Vegetation Cover 26 40z of16 0 f22 0|24 4 )00 2|22 e [24 & |10 B [30 & 15%.6
Tatal Grownd Cover B L] L] B2 B i 22 b L2 &4 R4
oxious Anmal Cover
Annual Cover WM
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Keenesburg Mine 2022 Fegetation Monitoring Report

Reclamation Area 33 Vegetation Cover Data

1 2 3 4 5 6 T & 9 I [Totzl Hits| Abselute Relative Relative
Sehemiific Name C Mame 1 211 2l 20 21 zfr afr 2] 2l ozl 3]s A Cever(%) | Covar(%) | Cover(%)
5: Annusl Native
Mol i ks fake buffalogmes 1 a_qa LIEI] g 0
Sub ] B 00 o o0 0.0
Girass: Annuad Introduced
Bromus tecionen cheatgrass B P P B P P 60 1] oo 0.0
Subbetal - p P P B P P b o {15] 0 0o
Gruss: Perennial Desirable (Cool)
—_—
Achnatherum hymenoides  Indinm ricegrass 1 1 1 02 0e oy
Agropyron cristatum crested whealgrass P P aow o 0.0 oo
Fasec smmichi westers whealgrss 3 3 3 L6 26 2.6
btatal - P 4 P 4+ 4 0.8 13 3.5
#: Perennisl Desirable E
Andropogon halk sand blacsiem " o a k1] L] k]
Boulekous praciis blue grama P 3 ] 2 1]2 2 1)p & 1 4 i B 4.6 I.7 2.7
Calamnevifa lomgifola prainic sandreed 15 4(8 1] 3% 4 3 2|7 6 216 1|7 1|4 65 Té 130 661 6.1
Panicum virgahem Fwitchirag P 2 1 P B P i3 ] 6 28
Schirachyrium scopariom itk blacsiem B [ 0o 0.0 00
E ] P 1 1 P 1] 1 3 3 L& .6 2.6
dropseed p P 1 1 1]|p P ] p 1] 2 4 4 35 1.5
15 4411 1] & O 1) & ZHI0 2(6 2|14 1% 109 1[%6 111 15,2 0.5 D65
15 4011 106 0|9 103 2010 2|6 2014 102 1] 1|10 115 0.0 1040 1.0
) o0 L] g 1]
P ] 00 0.0 0.0
P [ oo oo oo
P i il 0o 0.0 i oo
P P p 0 0 0.0 [ ]
B a o 0.0 0.0 0.0
p a_ o 0.0 [} L]
B a_a L] aq LiL1]
B [EI ] L] g 0.0
o ofe ojo ojo ojo o]0 afo oo ofe efe a0 o oa _o.n 0.0
[ oo
2 k] 42 36 . 3 ] 41 33 T £} e M6 2
3 3 2 5 1 6 3 3 1] 2 54 108
S0 4050 1|50 0350 1030 2(50 2|50 2[50 130 1]/30 1 u..m_lm_.u L0
\Tatal ﬂ-nEl Cover 30 B (XX 2|1 B |18 2 J06 4 (20 4 [12 4 |28 224 2 u.lnlu 0.8 10,8 1000
Z-'.ZI-HTE Vegetation Cover 30 8 jx2 2 (12 o |18 2|06 4 |20 4 |12 4 |2 2[z24 2|18 2 0.0
X
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Reclamation Area 34 Vegetation Cover Data

Keenesburg Mine 2022 Vegetation Monitoring Report

T

12

Scientific Name Comman Name 112

Grass: Annwal Introduced

Bromus tectonim cheatgrass

|Subtotal

Grass: Perennial Desirable (Cool)

Achnatherum hymenoides  Indian ricegrass P

A gropyron cristatum crested wheatgrass

Cypers schwemnitd Schwemnite's flatsedge P

Hesperostipa comata needie and thread

Pascopyram smithia western wheatgrass

Subitotal 1 P P P P P 1 P

Grass: Perennial Desirable (Warm)

Andropogon halli sand bhuzstem P p 1 P 2 P po1]1

Acrstida purparea purple threeawn P

Bouteloua cartipendula sidecats grama p P p 1

Boutelou dactyloides buffaloprass

—W.!H-Hl gracilis blue prama 1 P P 1 1 1 P 1 ] P 1 ] P

Calamovilfa longifolia prairie sandreed 11 2 1 p P 9 1)p

Panicum virgabum switchgrass P

Schemchyrium scoparium  hittle biuestem 2 p P p p ]

Sorghastram nutans Indiangrazs p 1

Sporobols cryptandrus sand dropsesd 2 3 p 1 12 4 P 2 p i 1)4 b 1 p 2
Subtotal 4 115 2 2 115 5 P 3 12 1)1 4 1/4 13 1 4 2
[Total Grass Cover 4 116 of2 ojz 1]5 of5 wfo of3 o1z 1]2 o[« 1|2 1|3 0 1 4 2
Forbs: Annual & Biennial Native

Ambrosia acanthicarpa flatspme bur ragweed P 3 P 1 B
Argemone poivanthemes  erested prickhypoppy P [

Croton lexenss Texas croton p ] P 1 P ] p P p
Dysphania praveolens fetid goosefoot 1 p P P 1 3
Helmnthus annums common sunflower P 3 1(1 3 1 9 4 9 P 2 11 13 1 2 2 4 fi
W—EFE&E Sp. tansyaster P o B p 1
Subtotal P 3 11 3 1 9 8 10 p 2 11 & 1 2 4 7 7
[Forbs: Annual & Biennial Intraduced

Lactoca serriok prickly ktuce P

Onopordum acanthium Scotch cottonthistie P P
Sakola tragus prickly Russian thistle [ 7 1]a 17 4 4 3 7 1lp 9 7 1]4 10 w1 9
_W__.EE [ T 114 117 4 4 3 T 1lp k) T 114 10 a0 1
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Keenesburg Mine 2022 Vegetation Monitoring Report

Reclamation Area 34 Vegetation Cover Data (continued)

1 2 3 4 5 1 7 B 9 Ll 11 12 13
Sclentific Name Common Name 1oz 200 ajtr 2 o2l ozl oxfr a1 oz2fy o2f1 2]y 2
Forbs: Perennial Native
Ambrosia pallostachya Cuman ragwesd p p p P
Paoralidivrm tenuillorum simflewer scurfpea
Physals hispida prairie groundcherry P
Symphyotrichum fakatum  while prairic aster
Rumex venosus veiny dock
Subtotal P p p p
Total Forb Cover 6 D10 2|5 110 0|5 o013 ofun o017 1jo of1a of1s 1010 o121 @
Subs hrubs/Shrubs/Succulents: Perennial Native
Ariemisia filifola sand sagebrush
Yucca glauca soapweed yucca P
|Opuntia phacacantha mlip pricklypear P p P P
Subtotal p P e} P
Tatal Shrub Cover 0 0|0 0|0 ofe 0|0 ojo ofe ofo oo oo oo oo oo @ o o 1]
Rock
Litter 27 17 15 n 16 15 9 14 k'] B 14 .o 21 B 11
Bare Ground 13 17 28 15 24 17 0 16 Fi 29 12 12 15 26 19
Total Hits 50 1/50 2(s50 150 105 of(s50 0|50 o|s0 150 1|50 o|so 2|50 1|50 | 50 50 1
Total Vegetation Cover 20 2|32 4 (14 224 2|20 O (36 022 0|40 2|24 2|26 0|44 4|28 2 [28 0 0|32 40 2
Non-Noxiouws ,ﬂnnmﬂnau_ Cover 20 2132 4 (14 2|24 2020 0 (36 0|22 o040 2 (24 2 (26 0|44 4|28 228 0 32 a0 2
Total Ground Cover 74 117 44 70 51 66 40 [ 96 42 T6 76 Th 4 62
Non-Mowious Annual Cover n__u_
_Mﬁa. Anmual Cover 18.3
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