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Gilbert, Sharona

From: Transfer Service
Sent: Tuesday, May 12, 2026 12:36 PM
To: DEQ AEMD Coal
Subject: State of Montana File Transfer Service

FILE TRANSFER SERVICE 
STATE OF MONTANA 

 

The following file has been sent to you  
through the State of Montana File Transfer Service: 

FILE NAME: East Decker C1983007 SL10 - Bond Release Application.pdf 

SENT TO: DEQCoal@mt.gov 

SENT FROM: Sabrina Temple (s.temple@deckercoal.com) 

MESSAGE: Please see the attached SL10 Bond Release Package for East Decker 
Mine.  

 

To download this file,  
click on the link below: 

http://transfer.mt.gov/transfer/ReceivedFileReport?TransferID=a6d75e75-aa19-4262-ae82-eb6ad1637081 
 

Replies to this email are not monitored. 
 

https://transfer.mt.gov/  
 

 

 



EAST DECKER SL10 

BOND RELEASE 

APPLICATION 

East Decker Mine 

Permit C1983007 

May 2026 



May 12, 2026 
 
 
Ms. Emily Lodman 
Department of Environmental Quality 
Mining Bureau 
2401 Colonial Drive  
Helena, MT  59601 
 
Permit ID: C1983007 
Subject:  SL10 Bond Release Application 
 

Emily: 
 
Enclosed please find an application for 360 acres of Phase III Bond Release in the East Pits of 
Decker Coal Company. The documents include a bond release application, a copy of the Public 
Notice, a copy of the letter that will be sent to adjacent landowners, the calculations of bond 
release values, Phase III Bond Release Revegetation Monitoring Report, and Maps with details 
of the Phase III Bond Release Area. 
 
Please call or email if you have any questions or require any additional information. 
 
 
Sincerely, 
 

 

Sabrina Temple 
Permit Coordinator 
Email: s.temple@deckercoal.com  
Phone: (406) 300-0929 
 
 
 



Mining Bureau I Coal Section I P.O. Box 200901 I Helena, MT 59620-0901 I (406) 444-4966 I Email: DEQCoal@mt.gov 

        

 

Coal Section, Montana Department of Environmental Quality 
Bond Release Form 

(Updated July 2025) 
 

This application form is for bond release pertaining to Phases I, II, III, IV and/or Undisturbed acres.  
 
Per Administrative Rules of Montana (ARM) 17.24.1111(2), applications must be filed at times or seasons that 
allow the department to evaluate properly the reclamation operations alleged to have been completed.  
SECTION A – APPLICANT INFORMATION 

1. Site Name: East Decker 
Permit Number: C1983007 
Date Permit Approved: 6/23/1983 
 

2. Name of Applicant: Decker Coal Company 
Address: 12 Lakeshore Drive 
City: Decker State: MT Zip Code: 59025 
Office Phone: 406-757-2600Fax:        
 

SECTION B – BOND RELEASE INFORMATION 

1.  
Name of Bonding 
Agent 

Address City State Zip Code Bond No(s) 

Fidelity and Deposit 
Company of Maryland 

600 Red Brook 
Blvd 

Owing 
Mills 

MD 21117 9062353 

Atlantic Specialty 
Insurance Company 

605 Highway 
169 North, Suite 
800 

Plymouth MN 55441 800034462 

Atlantic Specialty 
Insurance Company 

605 Highway 
169 North, Suite 
800 

Plymouth MN 55441 800010582 

Fidelity and Deposit 
Company of Maryland 

600 Red Brook 
Blvd 

Owing 
Mills 

MD 21117 9261707 

                                    

 
2. Current bond amount held by DEQ: $80,300,000.00 

 
3. Total amount of bond requested for release: $300,000.00 

 
4. The type and appropriate dates of reclamation work performed;  Prior to and during 2025 

 

Air, Energy & Mining Division 



SMP Bond Release Form 
Updated July 2025 

Page 2 of 3 

5. A description of the results achieved as they relate to the permittee’s approved reclamation plan; 
Reclamation Phase III (ARM 17.24.1116(6)(c)) is deemed to have been completed when: the 
minimum period of responsibility for reestablishing vegetation of ten (10) growing seasons has 
elapsed and the post mining land use are met. Based on monitoring completed within the Phase III 
bond release areas at East Decker, DCC is convinced that these areas meet the requirements of the 
approved reclamation plan for Phase III bond release.  
 

6. Legal Description of Bond Release Area: T9S, R40E, Sects 11,12, 13, and 14 
 

7. Bond Release Phases 

Phase Acres 
*no decimals 

Dollar Amount  
Requested 

Phase I: (Defined in ARM 17.24.1116(6)(a)) 0 $0.00 

Phase II: (Defined in ARM 17.24.1116(6)(b)) 0 $0.00 

Phase III: (Defined in ARM 17.24.1116(6)(c)) 360 
 $300,000.00 

Phase IV: (Defined in ARM 17.24.1116(6)(d)) 0 $0.00 

Undisturbed Acres 0 $0.00 

 
8. Breakdown of Final Bond Release Acres  

(Only applies to Phase IV, Undisturbed, or Pre-1989 Phase III) 

 Permit Acreage 
Mineral 

Permit Acreage 
Surface 

 Federal: 0 0 

Tribal: 0 0 

State: 0 0 

Private: 0 0 

County: 0 0 

Total: 0 0 

 
9. In addition, as part of any bond application, the permittee shall submit copies of letters that the 

permittee has sent to adjoining property owners, local governmental bodies, planning agencies, 
and sewage and water treatment authorities or water companies in the locality of the operation, 
notifying them of the permittee’s intention to seek release from the bond. Please indicate the 
letters included in the application:  

 
a.  Adjoining landowners (this should include all landowners for the entire permitted area as 

well as any landowner adjacent to the permit boundary per 84-4-232(6)(a), MCA) 
b.  Local governmental bodies 
c.  Planning agencies 

i.  Check here if N/A 
ii.  Check here if covered under local governmental bodies 

d.  Sewage and water treatment authorities or water companies in locality of operation 
i.  Check here if N/A 

ii.  Check here if covered under local governmental bodies 





Attachment 1
Landowner Letter



PO Box 12 12 Lakeshore Dr. Decker, MT  59025-0012 406-757-2561 Fax 406-757-2560 
 

 
May 12, 2026 

 

Dear Company, Organization, Surface Owner or Adjoining Land Owner: Notice is hereby given 
that Decker Coal Company LLC owned by Lighthouse Resources Inc. has filed a request for partial 
bond release of the East pits under the Montana Strip and Underground Mine Reclamation Act and 
Permanent Regulatory Program. Pursuant to the Act, Decker Coal Company has requested partial 
bond release on the following: 

Permit # C1983007 – Last renewed on June 23rd, 2018 
Reclamation Bond Total Amount – $80,300,000 

Current Permitted Acres      4,361 
Phase III Acres Requesting Release 360 
Release Amount    $300,000 

 
All soil replacement has been completed in accordance with a reclamation plan approved 

by the Montana Department of Environmental Quality.   
 
The area for which partial bond release is requested is located near the town of Decker, 

Montana within portions of the following legal description in Township 9 South, Range 40 East, 
of Big Horn County, Montana: 
 

T9S, R40E Sections: 11,12,13, and 14 
 

  
 An electronic copy of the application is available for inspection on the Montana Department of 
Environmental Quality Coal Section’s website or can be requested by emailing 
DEQCoal@mt.gov.  
 
Written comments, objections and/or requests for informal conference on this application may be 
submitted to the Department of Environmental Quality, Coal Section, P.O. Box 200901, Helena, 
MT 59620-0901 or by emailing DEQCoal@mt.gov within 30 days of the final publication of this 
notice. 

 
 
 

 
Sabrina Temple 
Permit Coordinator  
Email: s.temple@deckercoal.com  
Phone: (406) 300-0929 



Attachment 2
Public Notice



 

Bond Release Public Notice 

Notice is hereby given that Decker Coal Company owned by Lighthouse Resources Inc., with its 
offices located at: 12 Lakeshore Drive, Decker, MT 59025 has filed an application with the Coal 
Section, Mining Bureau of the Department of Environmental Quality for bond release SL10 of 
East Decker Mine, Permit # C1983007, which was originally permitted OR last renewed on June 
23rd, 2018. 
 
The proposed bond release area containing 360 Acres of Phase III is located in Big Horn County, 
Montana. The general legal description of the area is as follows: 
  

Township 9 South, Range 40 East, of Big Horn County, Montana:  

T9S, R40E Sections: 11,12, 13, and 14  

 

The total bond amount for East Decker Mine is $80,300,000 and a release of $300,000 is being 
sought. 
 
All revegetation was completed prior to 2026 in accordance with the approved plan. 
 
An electronic copy of the application is available for inspection on the Montana Department of 
Environmental Quality Coal Section’s website or can be requested by emailing 
DEQCoal@mt.gov.  
 
Written comments, objections and/or requests for informal conference on this application may be 
submitted to the Department of Environmental Quality, Coal Section, P.O. Box 200901, Helena, 
MT 59620-0901 or by emailing DEQCoal@mt.gov within 30 days of the final publication of this 
notice.  
 
 

mailto:DEQCoal@mt.gov
mailto:DEQCoal@mt.gov


Attachment 3

Bond Release Value  



Acres 
Disturbed 

2024 Annual 
Report

Acres With 
Phase III Bond 
Release 2025

Acres of Phase III 
Revegetation 

Remaining 

2,815 0 2,815                            

Revegetation Cost $1,811,575
Indirect Cost @ 20% $362,315

Total Revegetation Cost $2,173,890

772$                       

360                          

300,000$           

DECKER COAL COMPANY East Pits Permit No. C1983007
SL10 East Bond Release Value Calculation

Phase III Acres Proposed for Release with SL10 E Application (See SL10_E Bond Release Map) 

Total SL10 E Phase III Calculated Release

SL10 East Bond Release                                                     
Phase III Value per Acre Calculation

Phase III

Total Grading Costs From MR115 Annual Bond Calculation 

SL10 E Phase III Value Per Acre



Appendices 



Appendix A 

Phase III Bond Release 
Revegetation Monitoring Report, 
East Decker Mine, 2023 – 2024 



Appendix B 

Excel List For Landowners 
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Sheet1

		Bond Release Legal Description and Landowner Information

		Legal Description						Surface Owner Information										Mineral Owner Information

		Township/Range		Section(s)		Area		Name		Address		City 		State		Zip		Note if Mineral Ownership is State, Federal, or Tribal

		T2N, R43E		1		SE1/2		Example		123 Street		Helena		MT		59601		State of Montana-DNRC

		T9S, R40E		1		S01, T09 S, R40 E, S2SW4SW4, S2N2SW4SW4, E2SE4SW4, E2W2SE4SW4, W2SW4SE4SW4 SW4NW4SE4SW4, W2W2SW4SE4		State of Montana
Department of Natural Resources and Conservation
Trust Land Management Division		1625 Eleventh Ave.
		Helena		MT		59620

		T9S, R40E		1		S01, T09 S, R40 E, ACRES 142.5, SE4SE4, E2SW4SE4, E2W2SW4SE4, S2NW4SE4, S2N2NW4SE4, S2N2NE4SW4, S2NE4SW4, NW4NW4SE4SW4, N2N2SW4SW4		VISBORG DEANNA L TRUSTEE		208 CRESCENT DR		Sheridan 		WY		82801

		T9S, R40E		11		S11, T09 S, R40 E, NE4NE4; S11, T09 S, R40 E, N2SE4, SW4NE4		RANCHOLME CATTLE LTD PARTNERSHIP I		10 CC LN		Joliet 		MT		59041

		T9S, R40E		11		S11, T09 S, R40 E, NE4SE4NE4; S11, T09 S, R40 E, W2SE4NE4, SE4SE4NE4		Decker Coal Company		12 Lakeshore Road		Decker		MT		59025

		T9S, R40E		11		S11, T09 S, R40 E, S2SE4 EAST OF MINE PERMIT LINE		State of Montana
Department of Natural Resources and Conservation
Trust Land Management Division		1625 Eleventh Ave.
		Helena		MT		59620

		T9S, R40E		12		ACRES 120, S2NW4, E2NE4NW4, SW4NE4NW4, SE4NW4NW4		Decker Coal Company		12 Lakeshore Road		Decker		MT		59025		Private

		T9S, R40E		13		entire		Decker Coal Company		12 Lakeshore Road		Decker		MT		59025		BLM

		T9S, R40E		14		S2SE4, SE4SW4		Decker Coal Company		12 Lakeshore Road		Decker		MT		59025		BLM

		T9S, R40E		23		THAT PORTION OF NW4SW4 LYING N &W OF CO RD (.40),THAT PORTION OF SW4NW4 LYING N&W OF CO RD & S&E OF SWCB (13.40), THAT PORTION OF SE4MW4 LYING N & W OF CO RD & N2N2 LESS SWCB		Decker Coal Company		12 Lakeshore Road		Decker		MT		59025		BLM

		T9S, R41E		7		entire		Decker Coal Company		12 Lakeshore Road		Decker		MT		59025		BLM

		T9S, R41E		8		S2, W2NW4		Decker Coal Company		12 Lakeshore Road		Decker		MT		59025		BLM

		T9S, R41E		18		NW4 FRAC, M & B IN NE4, LOTS 7,8, E2SW4, N2SE4, M & B TRACT IN NE4		Decker Coal Company		12 Lakeshore Road		Decker		MT		59025		BLM

		T9S, R41E		8		ACRES 60, S2N2NE4, S2NE4NW4		Montana Royalty Co LTD		10980 S JORDAN GTWY		South Jordan 		UT		84095

		T9S, R41E		8		ACRES 120, S2NE4, SE4NW4, ACRES 60, N2N2NE4, N2NE4NW4		Rock Springs Cattle 		1220 QUARRY LN STE C		PLEASANTON		CA		94566		BLM

		T9S, R41E		17		S17, T09 S, R41 E, N2, M & B IN S2		Decker Coal Company		12 Lakeshore Road		Decker		MT		59025

		T9S, R41E		17		S17, T09 S, R41 E, ACRES 80, W2SW4		USA BUREAU OF LAND MANAGEMENT		PO BOX 36800		BILLINGS		MT		59107

		T9S, R41E		17		S17, T09 S, R41 E, M & B IN E2SW4 & SE4		Rock Springs Cattle 		1220 QUARRY LN STE C		PLEASANTON		CA		94566

		T9S, R41E		18		ACRES 80, S2SE4		Rock Springs Cattle 		1220 QUARRY LN STE C		PLEASANTON		CA		94566		BLM

		T9S, R41E		19		S19, T09 S, R41 E, GOV LTS 5,6, SE4NW4; S19, T09 S, R41 E, NE4NE4		USA BUREAU OF LAND MANAGEMENT		PO BOX 36800		BILLINGS		MT		59107

		T9S, R41E		19		S19, T09 S, R41 E, ACRES 80, NE4NW4, NW4NE4; S19, T09 S, R41 E, S2 FRAC, S2NE4		Rock Springs Cattle 		1220 QUARRY LN STE C		PLEASANTON		CA		94566

		T9S, R40E		12		NE4, S2		State of Montana
Department of Natural Resources and Conservation
Trust Land Management Division		1625 Eleventh Ave.
		Helena		MT		59620		State of Montana

		T9S, R40E		14		217 AC EAST OF MINE PERMIT LINE IN NE4, N2S2		State of Montana
Department of Natural Resources and Conservation
Trust Land Management Division		1625 Eleventh Ave.
		Helena		MT		59620		State of Montana, BLM

		T9S, R40E		22		NE4, E2W2, SE4 LESS TRACTS SOLD, 		State of Montana
Department of Natural Resources and Conservation
Trust Land Management Division		1625 Eleventh Ave.
		Helena		MT		59620		State of Montana-DNRC

		T9S, R40E		23		NW4 LESS TRACTS SOLD		State of Montana
Department of Natural Resources and Conservation
Trust Land Management Division		1625 Eleventh Ave.
		Helena		MT		59620		State of Montana-DNRC

		T9S, R40E		24		S24, T09 S, R40 E, N2NW4, SW DIAGONAL HALF OF NW4NE4		Decker Coal Company		12 Lakeshore Road		Decker		MT		59025

		T9S, R40E		24		S24, T09 S, R40 E, ACRES 80, TRIANGLULAR N2 OF NE4 BK 15 PG 172 6/7/1977		Rock Springs Cattle 		1220 QUARRY LN STE C		PLEASANTON		CA		94566

								Big Horn County Montana		PO Box 908 		Hardin		MT		59034

								Ranchland Management Group		5 West Mendenhall Suite 202		Bozeman		MT		59715
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1.0 INTRODUCTION 
Decker Coal Company (DCC), with the assistance of WESTECH Environmental Services, Inc. (WESTECH), 
completed two years of revegetation monitoring to evaluate reclaimed land eligible for Phase III bond 
release.  A Plan of Study (POS) was submitted to Montana Department of Environmental Quality 
(Department) for review and comment prior to initiation of field work.  Monitoring of all Phase III 
eligible lands was completed in 2023 and 2024.  Monitoring in both years occurred in both post-mine 
Land Use types.   


Revegetation sampling was completed within an approximately 360-acre Bond Release Area (BRA) to 
evaluate eligibility for Phase III bond release.  All of the fields within the BRA were reclaimed between 
fall 1980 and fall 2011.  Reclaimed areas are identified within either the Grazing Land (271 acres) or 
Pastureland (80 acres) Land Uses.  The remaining area is comprised of WHEF and its area of influence (9 
acres) Exhibit 1 identifies the post-mine Land Uses within the BRA. 


Revegetation data in this report are compared to technical standards to determine Phase III bond 
release status.  Technical standards were submitted to the Department for approval on January 18, 
2023, and were approved by the Department on March 17, 2023. 


Survey was completed between June 20-24 in 2023 by Lacey Gunther, John Beaver, Ed Darfler, Dan 
Culwell, Corey Baker, and Morgan Flagg.  Survey was completed between June 25-28 in 2024 by John 
Beaver, Ed Darfler, Corey Baker, Jessica Allewalt, Lacey Gunther, and Morgan Flagg.  Lead surveyors all 
have more than 20 years’ experience in revegetation monitoring on the northern Great Plains.  Data 
analysis was completed by John Beaver, Dan Culwell, and Morgan Flagg. 


2.0 METHODS 


2.1 QUANTITATIVE INVENTORY 
WESTECH completed vegetation sampling within Land Use types as described in the following sections. 


 Sample Location and Sample Size 
The entire BRA was stratified relative to its presumed post-mine Land Use based on field mapping prior 
to sampling.  WESTECH investigated the entire BRA and mapped shrub stands that presumably could 
have met the Wildlife Habitat standards; the remainder of the BRA was preliminarily classified as 
Grazing Land. 
 
Following this pre-survey mapping effort, a recent aerial photomap of the BRA was gridded at a spacing 
of 100 feet, and sample sites were randomly distributed for postulated sample sizes within each 
presumed Land Use type.  Sample sites were identified in the field using resource-grade Global 
Positioning System (GPS) units accurate to within 1 meter; sample sites are shown by year on Exhibit 1. 
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At each sample site, the following parameters were collected within different plot sizes as described 
below. 


1) Canopy cover was ocularly estimated by species within a 0.01-acre circular plot centered on 
each randomly selected point, canopy cover was collected within Grazing Land, Pastureland, 
and presumed Wildlife Habitat plots. 


2) Annual production was harvested in a 0.5m2 rectangular plot centered on each 0.01-acre 
circular plot within areas identified as Grazing Land and Pastureland, production data were 
not collected within areas initially identified as Wildlife Habitat. 


3) Woody plant density was determined by counting all live individual shrubs by species and 
age class within a 2 x 20-meter belt transect centered on each 0.01-acre plot and oriented 
parallel with the plot’s topography.  Woody plant density was also collected at additional 
transects not associated with canopy cover plots.  Data at these additional transects were 
recorded to increase the woody plant density sample size since it is frequently more variable 
than canopy cover. 


4) Tree density was determined by counting all live individuals by species and dbh class in a 
0.1-acre circular plot centered on each random point. 


 
Consistent with MDEQ guidelines, a minimum of 30 plots were initially established within each assumed 
post-mine Land Use (Grazing Land and Wildlife Habitat).  However, following sampling in 2023 and 2024 
it was apparent that only a few, very small areas initially categorized as Wildlife Habitat supported 
adequate woody plant density to qualify as this type.  Further, additional woody plant density was 
required in the Grazing Land type to meet that technical standard in that land use.  Consequently, all 
Wildlife Habitat plots were allocated to the Grazing Land post-mine Land Use. In addition, following 
sampling in 2023 and 2024 it was apparent that some areas initially categorized as Grazing Land did not 
support woody plants at a density sufficient to meet the technical standard in that land use. 
Consequently, some Grazing Land plots were subsequently allocated to Pastureland.    
 
Grazing Land 
Canopy cover, woody plant density, and production data were collected within the Grazing Land type.  
In total, canopy cover data were collected at 43 and 29 plots within the Grazing Land type in 2023 and 
2024 respectively.   
 
Woody plant density data were likewise collected at these plots.  Unlike survey work at West Decker, 
additional shrub transects were not evaluated at East Decker because the East Decker BRA is 
substantially smaller than the West Decker BRA. 
 
Annual production data were collected at 22 plots in 2023 and 24 plots in 2024.  Production was 
collected at fewer plots than canopy cover since some plots within the initially presumed Wildlife 
Habitat land use type were ultimately re-classified as Grazing Land.  Since production data were not 
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collected in Wildlife Habitat, only canopy cover and shrub density data were added to the Grazing Land 
dataset.   
 
Pastureland 
Pastureland was not originally identified as a post-mine land use within the BRA.  However, not all 
portions of potential Grazing Land supported shrubs at a sufficient density to achieve the Grazing Land 
woody plant density standard of 450 stems/acre.  Consequently, 80 acres of the BRA were categorized 
as Pastureland and evaluated relative to those technical standards. 
 
Canopy cover and production were recorded within 7 plots in 2023 and 6 plots in 2024.  The small 
sample size is a function of not anticipating Pastureland as a post-mine Land Use in this BRA prior to 
sampling, and the small area that was evaluated.  However, sample adequacy for both cover and 
production were either achieved, or the sample adequacy equation indicated that only a few more plots 
would have been needed to achieve sample adequacy at the 0.10 α-level.  For example, sample 
adequacy calculations for cover in 2024 indicated that only 0.2 samples were required to achieve sample 
adequacy.  This result is clearly a mathematical artifact; however, it indicates that because the variability 
within this type is very low, few samples are required to achieve sample adequacy.  In contrast, sample 
adequacy calculations for production in 2023 indicated that 12 samples were required where 7 were 
collected.  However, the p-value comparing 2023 production data to the technical standard is 0.0003 
indicating that even with a small sample there is an extremely small chance that the standard has not 
been achieved.   
 
Pastureland sample sizes for baseline studies were likewise small because there was a limited amount of 
Pastureland present in the permit area pre-mining, only 6 samples were collected in 93 pre-mine 
Pastureland acres.  By comparison, over the 2 years of Phase III sampling at East Decker, 12 samples 
were collected to represent 80 Pastureland acres.  In summary, although few samples were collected 
within Pastureland, those samples appear to be normally distributed, statistically achieve the technical 
standards, and are similar to the number of samples used to characterize baseline conditions pre-
mining. 


 Species List and Site Data 
All vascular plant species were recorded, and a comprehensive list was compiled. Taxa not readily 
identified in the field were collected and identified in the laboratory using a stereozoom binocular scope 
and taxonomic references including (but not limited to) Hitchcock et al. (1955-1969), Great Plains Flora 
Association (1986), Cronquist et al. (1972-2012), Flora of North America Editorial Committee (1993+), 
Gleason and Cronquist (1991) and Kartesz (1994). Nomenclature of vascular plant species follows Lesica 
(2012).  A species list of all recorded species is presented in Appendix A. 
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Surveyors also recorded location, date, personnel, percent slope gradient, slope exposure (aspect), slope 
position (topography), and slope configuration at each plot and recorded its perceived Land Use type.  
Photographs were taken at each site. 


 Canopy Cover 
In each 0.01-acre plot (11.8-feet radius), surveyors recorded ocular estimates of percent basal cover for 
ground cover classes, including bare ground, rock, litter, lichens, moss and basal vegetation to total 100 
percent. Canopy cover was estimated to the nearest percent in each plot for total live vascular plant 
cover, for each morphological (i.e., functional) class category (tree, shrub, perennial graminoid, annual 
graminoid, perennial forb and annual/biennial forb), and for each vascular plant species.  Unlike basal 
cover which cannot exceed 100 percent, canopy cover may exceed 100 percent if different species are 
stratified and growing beneath one another (e.g., a grass growing beneath a shrub).  Plot characteristics 
are presented in Appendix B1.  Canopy cover data are presented by post-mine Land Use type in 
Appendix B2. 


 Production 
Production in Grazing Land and Pastureland was recorded in a 0.5 m2 quadrat at the plot center.  Annual 
above-ground herbaceous production was clipped and separated for the following herbaceous classes 
rooted within the quadrat: perennial grasses and sedges, perennial forbs, and annual grasses combined 
with annual/biennial forbs. Perennial classes were further separated as to origin (native vs. introduced). 
Shrub production was not collected to avoid harming shrub plants. All production samples were dried in 
the laboratory until constant weight was achieved and weighed to the nearest 0.1 gram.  Production 
data are presented in Appendix C. 


 Shrub Density 
Woody plant density was recorded by counting the number of live individuals rooted with a 2 x 20-
meter belt transect centered on each sample point. Individuals were recorded as healthy (immature to 
mature) or decadent. Immature shrubs were defined as those without visible reproduction, either from 
seed or from root-stock; mature shrubs were defined as those with visible reproduction, either from 
seed or from root-stock.  Decadent shrubs were defined as those with greater than 50 percent dead 
material and were not included in statistical analysis.  Belt transects were aligned along the slope 
contour; within drainage bottoms, belt transects were aligned with the general direction of the 
drainage.  Woody plant density data are presented by post-mine Land Use type in Appendix D. 


 Tree Density 
Tree density was recorded within a 0.1-acre circular plot (37.2-feet radius) centered on each sample 
point. Live trees were counted in each plot by species for the following diameter-at-breast-height (dbh) 
classes: less than 1-inch dbh, 1- to 4-inch dbh, etc. The 0.1-acre plot perimeter was measured with a 
fiberglass tape and marked with pin-flags.  Because there are so few trees within the BRA, they are not 
reported within a separate appendix. 
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2.2 OFFICE PROCEDURES 
Field data were compiled and tabulated to allow direct comparisons of cover, production, and density 
with technical standards.  The approved standards used in this report are described in Section 3.1. 
 
Statistical tests were conducted in each year of Phase III data sets to evaluate canopy cover, production, 
and density relative to DCC’s approved technical standards; the reverse null hypothesis was used as 
outlined by the Department (MDEQ 2009).  Consistent with Department guidelines, data were also 
evaluated to determine if they are normally distributed.  The Department states that transformations 
are typically not required if at least 30 samples are collected (MDEQ 2009).  Normal probability plots of 
canopy cover were generated for each Land Use in each year of sampling (Appendix E).  Data are 
normally distributed for canopy cover and production in Grazing Land and Pastureland, and for woody 
plant density in Grazing Land.  The Pastureland normality plots are inferential given that the sample 
sizes are small.  However, the Department’s guidelines state that: “If a test statistic for untransformed 
data fails to indicate that the performance standard has been achieved, it would be advisable to apply 
one or more of the transformations discussed in Appendix A to the data and re-test” (MDEQ 2009); 
because the performance standards in Pastureland were met for both cover and production, 
transformation was not required. 


3.0 RESULTS 
Sampling results from 2023 and 2024 are presented below relative to technical standards and post-mine 
Land Uses. 


3.1 ASSESSMENT OF TECHNICAL STANDARDS 
Data collected between 2023 and 2024 were used to evaluate vegetation characteristics on reclaimed 
land within the BRA and compare to the approved technical standards (Table 3-1).  Data for each 
parameter, e.g., vegetation cover, production, and woody plant density are provided in Appendices B-D 
for each sampling year.   


Table 3-1. Technical Standards for Vegetation Cover, Production, and Woody Plant Density at the East Decker 
Mine 


Post-mine Land Use 


Total Canopy 
Cover  


(%) 
 


Perennial 
Canopy Cover 


(%) 


Total 
Production  
(lbs/acre) 


Perennial 
Production  
(lbs/acre) 


Woody Plant Density  
(stems per acre) 


 


Grazing Land 51 46 1047 714 450 


Pastureland  59 52 1036 931 NA 


Wildlife Habitat 
(general) 52 47 NA 2579 
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Post-mine Land Use 


Total Canopy 
Cover  


(%) 
 


Perennial 
Canopy Cover 


(%) 


Total 
Production  
(lbs/acre) 


Perennial 
Production  
(lbs/acre) 


Woody Plant Density  
(stems per acre) 


 


Wildlife Habitat 
(deciduous riparian 
areas) 


52 47 NA 


No density standard, 
rather riparian trees 


or shrubs must 
constitute at least 30 
percent of the total 


canopy cover 


Wildlife Habitat 
(long, steep slopes) 52 47 NA 750 


Wildlife Habitat 
(prairie dog 
colonies) 


Prairie dog colonies ≥ 1 acre up to 3% of the reclaimed area 


NA = Not Applicable 


 Statistical Evaluation of Approved Standards 
Statistical analysis is based on the reverse null hypothesis test suggested in MDEQ’s Framework for 
Technical Vegetation Standards (MDEQ 2009), pursuant to the Administrative Rules of Montana (ARM).   
 
The test statistic (Neter et al. 1985) is:  
 


𝑡𝑡∗ =
x� − 0.9(Approved Technical Standard)


   s
√   n   


 


where 
t* is the calculated t-statistic 
x̅ is the sample mean 
s is the sample standard deviation 
n is the sample size (number of 0.01-acre plots sampled) 


 


The α-level of the test is set at 0.10 by regulation, and the decision rules are: 
If t* < t (1-α; n-1), conclude failure to meet the performance standard. 
If t* ≥ t (1-α; n-1), conclude that the performance standard was met. 


 
Sampling results are compared to the technical standards for vegetation cover, production, and woody 
plant density in the following three sections.   


 Vegetation Cover 
Vegetation cover is reported for total canopy cover and perennial canopy cover by Land Use in Tables 3-
2 and 3-3.  Both total cover and perennial cover met the technical standard for vegetation cover in both 
land uses in each sampling year.  Canopy cover data by plot for each year are provided in Appendix B2. 
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Table 3-2. Statistical Evaluation of Technical Standard for GRAZING LAND Vegetation Cover (%), Decker 
Coal Company Phase III Evaluation, East Decker Mine, 2023 and 2024. 


 


CATEGORY n Mean 
Approved 
Technical 
Standard 


s t t* t*≥ t 
Technical 
Standard 


Met 


2023 GRAZING LAND COVER 


Total Cover 43 98 51 23 1.30 15.14 Yes Yes 
Perennial 
Cover 43 54 46 16 1.30 5.36 Yes Yes 


2024 GRAZING LAND COVER 


Total Cover 29 103 51 21 1.31 14.70 Yes Yes 
Perennial 
Cover 29 69 46 21 1.31 7.14 Yes Yes 


 
 
Table 3-3. Statistical Evaluation of Technical Standard for PASTURELAND Vegetation Cover (%), Decker 
Coal Company Phase III Evaluation, East Decker Mine, 2023 and 2024. 
 


CATEGORY n Mean 
Approved 
Technical 
Standard 


s t t* t*≥ t 
Technical 
Standard 


Met 


2023 PASTURELAND COVER 


Total Cover 7 126 59 24 1.44 7.98 Yes Yes 


Perennial Cover 7 71 52 21 1.44 2.99 Yes Yes 
2024 PASTURELAND COVER 


Total Cover 6 89 59 4 1.48 20.41 Yes Yes 


Perennial Cover 6 72 52 6 1.48 10.36 Yes Yes 


 Vegetation Production 
Grazing Land and Pastureland both have a production technical standard.  Production was calculated by 
converting production data from grams/m2 to pounds/acre.  Note that the sample size for production in 
Grazing Land is less than the sample size for cover or woody plant density within the type.  The smaller 
production sample size is due to re-classifying plots originally speculated as Wildlife Habitat to Grazing 
Land when those plots did not meet the woody plant density standard.  Since production data were not 
collected within Wildlife Habitat, those re-classified as Grazing Land do not include production.  
Production met the technical standard in Grazing Land and Pastureland in both sampling years, 2023 
and 2024.  Plot data are presented in Appendix C. 
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Table 3-4. Statistical Evaluation of Technical Standard for GRAZING LAND Production (lbs/acre), Decker 
Coal Company Phase III Evaluation, East Decker Mine, 2023 and 2024. 


CATEGORY n1 Mean 
Approved 
Technical 
Standard 


s t t* t*≥ t 
Technical 
Standard 


Met 


2023 GRAZING LAND PRODUCTION 
Total 
Production 22 1986 1047 500 1.32 9.80 Yes Yes 


Perennial 
Production  22 1236 714 418 1.32 6.65 Yes Yes 


2024 GRAZING LAND PRODUCTION 
Total 
Production 24 1823 1047 782 1.32 5.51 Yes Yes 


Perennial 
Production  24 1491 714 709 1.32 5.86 Yes Yes 


1 Sample size for production is smaller than that for vegetative cover within Grazing Land because plots that were re-allocated to the 
Grazing Land type from the Wildlife Habitat did not include production data. 
 


Table 3-5. Statistical Evaluation of Technical Standard for PASTURELAND Production (lbs/acre), Decker 
Coal Company Phase III Evaluation, East Decker Mine, 2023 and 2024. 


CATEGORY n Mean 
Approved 
Technical 
Standard 


s t t* t*≥ t 
Technical 
Standard 


Met 


2023 PASTURELAND PRODUCTION 


Total Production 7 2312 1036 562 1.44 6.50 Yes Yes 


Perennial Production  7 1458 931 620 1.44 2.65 Yes Yes 
2024 PASTURELAND PRODUCTION 


Total Production 6 1254 1036 258 1.48 3.05 Yes Yes 


Perennial Production  6 1047 931 276 1.48 1.85 Yes Yes 
 


 Woody Plant Density 
Woody plant density is a primary technical standard for Wildlife Habitat and a secondary technical 
standard for Grazing Land.  Woody plant density was calculated by converting live shrubs/m2 to live 
shrubs/acre. The woody plant density technical standard for Grazing Land is 450 stems/acre. No Wildlife 
Habitat was identified at the East Decker Mine. 
 
Woody plant density met the technical standard in Grazing Land in each sample year.  Plot data are 
included in Appendix D. 
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Table 3-6. Statistical Evaluation of Technical Standard for GRAZING LAND Woody Plant Density 
(stems/acre) Decker Coal Company Phase III Evaluation, East Decker Mine, 2023 and 2024. 


CATEGORY n Mean 
Approved 
Technical 
Standard 


s t t* t*≥ t 
Technical 
Standard 


Met 


2023 GRAZING LAND WOODY PLANT DENSITY 


Total Live Plants 43 553 450 671 1.30 1.45 Yes Yes 
2024 GRAZING LAND WOODY PLANT DENSITY 


Total Live Plants 29 649 450 905 1.31 1.45 Yes Yes 


 
Subsequent to the 2023 and 2024 sampling efforts, a fire occurred at the East Decker Mine on May 12, 
2025.  Although perennial grasses are typically fire tolerant, many species of woody plants are not.  
Consequently, DCC re-evaluated woody plant density post-fire on September 16 and 17, 2025 after 
woody plants had an opportunity to resprout.   
 
Based on woody plant density data collected in September 2025, the woody plant density standard is 
still met post-fire.  Appendix F summarizes shrub density data that were collected post-fire. 


 Land Use Vegetation Composition 
Vegetation composition within each Land Use is consistent with its intention.  The majority of Grazing 
Land is dominated by western wheatgrass (Agropyron smithii) and smooth brome (Bromus inermis).  
Native shrubs such as winterfat (Krascheninnikovia lanata), fourwing saltbush (Atriplex canescens), and 
Gardner’s saltbush (Atriplex gardneri) are interspersed within Grazing Land.   
 
Pastureland is dominated by western wheatgrass which accounted for 64 percent mean cover in the 
type in 2024.   
 
Introduced annual forbs and grasses, such as yellow sweet clover (Melilotus officinalis) and Japanese 
brome (Bromus japonicus) are present in many locations within both types depending on weather 
conditions. However, neither introduced annual grasses nor forbs dominate vegetation; desirable 
perennial vegetation is the dominant vegetation in both post-mine Land Use types.  Figure 1 presents 
mean canopy cover by morphological class for Grazing Land and Pastureland in 2024, values were 
similar in 2023 and are not depicted.   
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Figure 1.  Mean Canopy Cover by Morphological Class and Land Use: 2024 
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Figure 1.  Mean Canopy Cover by Morphological Class and Land Use:  2024
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3.2 WILDLIFE HABITAT ENHANCEMENT FEATURES (WHEFs) 
In addition to reclaiming the Land Uses identified above, DCC has also developed WHEF to increase 
landscape diversity and wildlife use.  WHEF are defined in ARM 17.24.301(144) (quoting 82-4-203, MCA) 
as “a component of the reclaimed landscape, established in conjunction with Land Uses other than fish 
and wildlife habitat, for the benefit of wildlife species including, but not limited to, tree and shrub 
plantings, food plots, wetland areas, water sources, rock outcrops, microtopography, or raptor perches”.  
WHEF technical standards have been defined for DCC and include the following. 
 


• Tree or shrub plantings, which include: 
o high-density shrub sites are defined as areas with at least 4050 stems/acre. 


 Based on this definition, there are no high-density tree or shrub plantings within 
the BRA. 


 
• Wetlands, which include: 


o sites with adequate hydrology comprised of more than 50 percent hydrophytic species 
as defined by the National Wetland Plant List (USACE 2018); and  


o a 100-foot area of influence (AOI) around wetlands; to equate to 
o wetlands of at least 0.10 acres occupying at least 7 acres, or 0.10 percent, of the 


reclaimed area with an accompanying 100-foot AOI in addition to the acreage of the 
wetland footprint. 
 Based on this definition, there are no wetlands greater than 0.10 acres within 


the BRA. 
 


• Depressional water sources, which include: 
o up to 15 depressional water sources (some of which may be ponds) of at least 0.10 


acres totalling up to 8 acres, or 0.11 percent, of the reclaimed area with an 
accompanying 330-foot AOI in addition to the acreage of the pond or depressional 
water source footprint. 
 Based on this definition, there are no depressional water sources of at least 0.10 


acres within the BRA. 
 


• Rock outcrops and raptor perches, which include: 
o up to 37 rock outcrops or rockpiles in a natural configuration on ridgelines or hill tops, of 


at least 0.05 acres each, with an accompanying 165-foot AOI in addition to the acreage 
of the rock outcrop or rockpile footprint. 
 Based on this definition, there are 3 rock outcrops greater than 0.05 acres 


within the BRA with an accompanying 165-foot AOI for a total of approximately 
9 acres (Exhibit 1). 
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3.3 PHASE II BONDING 
Note that there are four fields, or portions of fields, that have not achieved Phase II bond release.  These 
fields total approximately 17.1 acres and include the following areas as shown on Exhibit 1: 
 


• 13.9 acres consisting of the entirety of field SP5u-F01 (NE ¼ Section 14 and NW ¼ Section 13) 
• 2.4 acres consisting of the northern portion of field NP4d1-F98 (SE ¼ of Section 12) 
• 0.4 acres within the center of field NP4d1-F98 (SE ¼ of Section 12) 
• 0.3 acres consisting of the entirety of field NP5d-F00 (SE ¼ of Section 12). 


 
DCC will submit these fields for Phase II bond release separately.   


3.4 POST-MINE LAND USE MAPPING 
Areas that meet the technical standards described in the preceding sections are mapped and depicted 
on Exhibit 1.  Monitoring plots are shown within each area for comparison with data in the relevant 
appendices.  A summary of pre-mine, post-mine, and as-built Land Uses is provided in Table 3-7.  Note 
that the total post-mine acreage of Pastureland is already greater than the pre-mine acreage.  However, 
this does not exceed the total Pastureland post-mine acreage available at East Decker because DCC will 
also reclaim Cropland and Residential Land as Pastureland for a total of approximately 228 acres as 
described in the East Decker Technical Standards.
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Table 3-7. Land Use Map Units, Pre-mine Physiognomic Types, Disturbance and Reclaimed Areas, Decker Coal Company Phase III Evaluation 


Land Use Map Unit Pre-mine Physiognomic Type 


Pre-mine Projected 
Disturbance Area 


As-Built Reclaimed 
Area  


Post-mine Projected 
Reclaimed Area 


Acres Percent of 
Total Acres Percent of 


Total Acres 
Percent 
of Total 


Grazing Land  
Steppe and  


2194 77% 271 76% 1893 66% 
Shrub-Steppe  


Pastureland  Improved Pasture/Hayland  79 3% 80 23% 228 8% 


Wildlife Habitat  


Badlands, Open Scrub and 
Woodland  3 <1 


0 0% 384 13% 


Shrub-Steppe 381 13% 


Deciduous Riparian  50 2% 0 0% 50 2% 


Prairie Dog Colony 
Unmapped 


0 0% 86 3% 


Steep Shrub Slopes 0 0% 50 2% 


Cropland  
Agriculture  


144 5% 0 0% 0 0% 
Disturbed (Fallow) 


Residential  Built-Up  5 <1 0 0% 0 0% 


Total Land Use 2856 100% 351 98% 2691 94% 


WHEF     


Tree or Shrub Planting Site  


NA 


0 0% 15 1% 
Rock Outcrops and Raptor 
Perches and Area of Influence  9 2% 50 2% 


Herbaceous Wetlands and  
0 0% 25 1% 


Area of Influence  
Depressional Water Source and 
Area of Influence  0 0% 75 3% 


Total WHEF 9 2% 165 6% 


TOTAL 2856 100% 360 100% 2856 100% 







Decker Coal Company – East Decker 
Phase III Revegetation Monitoring Report 


March 2026 


 


 14   


4.0 LITERATURE 
Cronquist, A., A.H. Holmgren, N. H. Holmgren, J.L. Reveal and P.K. Holmgren.  1972-2012. 
Intermountain Flora.  6 volumes.  The New York Botanical Garden, New York City. 
 
Flora of North America Editorial Committee, eds.  1993+. 
Flora of North America North of Mexico.  16+ volumes.  Oxford University Press, New York and Oxford. 
 
Gleason, H.A. and A. Cronquist.  1991. 
Manual of Vascular Plants of Northeastern United States and Adjacent Canada.  Second edition.  The 
New York Botanical Garden, New York City.  910 p. 
 
Great Plains Flora Association.  1986. 
Flora of the Great Plains.  University Press of Kansas, Lawrence.  1392 p. 
 
Hitchcock, C.L., A. Cronquist, M. Ownbey and J.W. Thompson. 1955-1969. 
Vascular Plants of the Pacific Northwest.  5 volumes. University of Washington Press, Seattle. 
 
Kartesz, J.T.  1994. 
A Synonymized Checklist of the Vascular Flora of the United States, Canada and Greenland.  Second 
edition.  2 volumes.  Timber Press.  Portland, Oregon. 
 
Lesica, P.  2012. 
Manual of Montana Vascular Plants.  Botanical Research Institute of Texas Press.  Fort Worth, Texas.  
771 p. 
 
Montana Department of Environmental Quality, Permitting and Compliance Division.  2009. 
Guidelines For Vegetation Sampling – Framework For Technical Vegetation Standards.  Revised 2009.  
MDEQ, Helena, Montana.  39 p. 
 
Neter, J., Wasserman W., and Kutner, M.H.  1985. 
Applied Linear Statistical Models, 2nd ed.  Irwin Press, Homewood, IL  60430.  1127 p. 
 
U.S. Army Corps of Engineers.  2018.   
National Wetland Plant List, version 3.4.  Available at:  / http://wetland-plants.usace.army.mil/.  U.S. 
Army Corps of Engineers.  Engineer Research and Development Center.  Cold Regions Research and 
Engineering Laboratory, Hanover, NH 
 
 
 
 
 
  







Decker Coal Company – East Decker 
Phase III Revegetation Monitoring Report 


March 2026 


 


A-i 


 


 


 
 


 


 


Appendix A – 
Vascular Plant Species List Decker Coal Company Bond 


Release Area 







Appendix A
List of Vascular Plant Species Identified during 2023-2024 Phase III Revegetation Monitoring


BINOMIAL Code Common Name
NATIVE PERENNIAL GRAMINOIDS


Agropyron dasystachyum (Elymus lanceolatus*) Agr das Thickspike wheatgrass
Agropyron smithii (Elymus smithii, Pascopyrum 
smithii*) Agr smi Western wheatgrass
Agropyron spicatum (Elymus spicatus, 
Pseudoroegneria spicata) Agr spi Bluebunch wheatgrass
Agropyron trachycaulum (Agropyron caninum, 
Elymus trachycaulus*) Agr tra Slender wheatgrass
Elymus cinereus (Leymus cinereus*) Ely cin Basin wildrye
Elymus elymoides* (Sitanion hystrix) Ely ely Bottlebrush squirreltail
Elymus wawawaiensis* Ely waw Snake River wheatgrass
Poa arida* (Poa glaucifolia) Poa ari Plains bluegrass
Poa secunda* (Poa canbyi, Poa gracillima, Poa 
juncifolia, Poa nevadensis, Poa sandbergii, Poa 
scabrella) Poa sec Sandberg’s bluegrass
Stipa comata (Hesperostipa comata, Stipa 
curtiseta) Sti com Needle-and-thread
Stipa viridula (Nassella viridula) Sti vir Green needlegrass
Andropogon gerardii* And ger Big bluestem
Andropogon scoparius (Schizachyrium 
scoparium*) And sco Little bluestem
Bouteloua curtipendula Bou cur Sideoats grama
Bouteloua gracilis Bou gra Blue grama
Calamovilfa longifolia Cal lon Prairie sandreed


INTRODUCED PERENNIAL GRAMINOIDS
Agropyron cristatum (Agropyron desertorum) Agr cri Crested wheatgrass
Agropyron intermedium (Elymus hispidus, 
Thinopyrum ponticum, Agropyron elongatum) Agr int Intermediate wheatgrass
Bromus inermis* Bro ine Smooth brome
Elymus junceus (Psathyrostachys juncea*) Ely jun Russian wildrye
Poa bulbosa* Poa bul Bulbous bluegrass
Poa pratensis* Poa pra Kentucky bluegrass


INTRODUCED ANNUAL GRAMINOIDS
Bromus japonicus Bro jap Japanese brome
Bromus squarrosus Bro squ Corn brome
Bromus tectorum Bro tec Cheatgrass brome


NATIVE PERENNIAL FORBS
Achillea millefolium* Ach mil Common yarrow
Artemisia dracunculus* Art dra False-tarragon sagewort
Artemisia frigida Art fri Fringed sagewort
Astragalus bisulcatus Ast bis Two-grooved milkvetch
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Appendix A
List of Vascular Plant Species Identified during 2023-2024 Phase III Revegetation Monitoring


BINOMIAL Code Common Name
Astragalus cibarius Ast cib Browse milkvetch
Astragalus plattensis Ast ple Platte River milkvetch
Calochortus nuttallii Cal nut Nuttall’s sego-lily
Cirsium undulatum* Cir und Wavyleaf thistle
Dalea purpurea Dal pur Purple prairie-clover
Evolvulus nuttallianus Evo nut Nuttall evolvulus
Gaura coccinea Gau coc Scarlet gaura
Opuntia fragilis Opu fra Brittle pricklypear
Opuntia polyacantha Opu pol Plains pricklypear
Pediomelum argophyllum (Psoralea argophylla) Ped arg Silverleaf scurfpea
Psoralidium lanceolatum (Psoralea lanceolata) Pso lan Lemon scurfpea
Psoralidium tenuiflorum (Psoralea tenuiflora) Pso ten Slender-flowered scurfpea
Ratibida columnifera Rat col Prairie coneflower
Sphaeralcea coccinea Sph coc Scarlet globemallow
Tradescantia occidentalis* Tra occ Prairie spiderwort
Vicia americana* Vic ame American vetch
Yucca glauca Yuc gla Soapwell yucca


INTRODUCED PERENNIAL FORBS
Astragalus cicer Ast cic Cicer milkvetch
Cirsium arvense* Cir arv Canada thistle
Medicago falcata (Medicago sativa*) Med fal Yellow lucerne
Medicago sativa* Med sat Alfalfa
Taraxacum laevigatum Tar lae Red-seeded dandelion
Taraxacum officinale* Tar off Common dandelion


NATIVE ANNUAL/BIENNIAL FORBS
Androsace occidentalis* And occ Western rockjasmine
Chenopodium leptophyllum* Che lep Slimleaf goosefoot
Draba nemorosa Dra nem Woods draba
Ellisia nyctelea* Ell nyc Nyctelea
Plantago patagonica Pla pat Woolly plantain
Veronica peregrina* Ver per Purslane speedwell


INTRODUCED ANNUAL/BIENNIAL FORBS
Alyssum alyssoides Aly aly Pale alyssum
Alyssum desertorum Aly des Desert alyssum
Camelina microcarpa* Cam mic Littlepod falseflax
Carduus nutans* Car nut Musk thistle
Chenopodium album* Che alb Lambsquarters
Chorispora tenella Cho ten Blue mustard
Crepis tectorum Cre tec Annual hawksbeard
Descurainia sophia Des sop Flixweed tansymustard
Filago arvensis (Logfia arvensis) Fil arv Field filago
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Appendix A
List of Vascular Plant Species Identified during 2023-2024 Phase III Revegetation Monitoring


BINOMIAL Code Common Name
Holosteum umbellatum Hol umb Jagged chickweed
Kochia scoparia (Bassia scoparia*) Koc sco Belvedere summercypress
Lactuca serriola* Lac ser Prickly lettuce
Melilotus officinalis* Mel off Yellow sweetclover
Polygonum convolvulus (Fallopia convolvulus*) Pol con Ivy bindweed
Scorzonera laciniata Sco lac False salsify
Sisymbrium altissimum* Sis alt Tumblemustard
Sisymbrium loeselii Sis loe Loesel tumblemustard
Thlaspi arvense* Thl arv Fanweed
Tragopogon dubius Tra dub Common salsify


NATIVE SHRUBS
Artemisia tridentata Art tri Big sagebrush
Atriplex canescens Atr can Four-wing saltbush
Atriplex gardneri (Atriplex nuttallii, Atriplex 
falcata) Atr gar Nuttall saltbush
Ericameria nauseosa (Chrysothamnus 
nauseosus) Eri nau Rubber rabbitbrush
Krascheninnikovia lanata (Ceratoides lanata, 
Eurotia lanata) Kra lan Winterfat
Rhus aromatica* (Rhus trilobata) Rhu aro Skunkbush sumac


NATIVE TREES
Juniperus scopulorum Jun sco Rocky Mountain juniper
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 2023 GRAZING LAND Plot Info and Site Parameters for 43 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot EGR-01 EGR-02 EGR-03 EGR-04 EGR-05 EGR-06 EGR-07 EGR-08
Slope 15 15 2 17 1 8 8 12


Aspect 312 280 236 22 0 345 335 148
Topography Mid Slope Mid Slope Ridge Upper Slope Ridge Mid Slope Mid Slope Lower Slope


Configuration Concave Concave Straight Convex Straight Straight Undulating Undulating


Investigator DC, JB DC, JB DC, JB DC, JB DC, JB MB, CB MB, CB MB, CB


Survey Date 6/23/23 6/23/23 6/23/23 6/23/23 6/23/23 6/23/23 6/23/23 6/23/23
Ground Cover


Bare Ground 2 2 20 2 1 6 3 20
Rock 0.3 0.3 0 0.3 0.3 0.3 0.3 0


Litter 90 89 77 90 78 90 90 77
Lichens 0 0 0 0 4 0 0 0


Moss 2 2 0 2 10 0.3 3 0
Basal Vegetation 6 7 3 6 7 3 3 3


Water 0 0 0 0 0 0 0 0
Non-Stratified Cover


Total Vegetation 75 75 72 81 65 67 51
Perennial Graminoids 65 65 64 28 43 25 26 14


Annual Graminoids 8 7 12 60 35 30 26 27
Perennial Forbs 2 3 1 9 22 11 13 1


Annual/Biennial Forbs 6 7 0.3 13 13 6 7 11
Shrubs 0 0 0 6 0 4 0 0


Trees (0.01-acre) 0 0 0 0 0 0 0 0
Trees (0.1-acre) 0 0 0 0 0 0 0 0
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 2023 GRAZING LAND Plot Info and Site Parameters for 43 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot
Slope


Aspect
Topography


Configuration


Investigator


Survey Date
Ground Cover


Bare Ground
Rock


Litter
Lichens


Moss
Basal Vegetation


Water
Non-Stratified Cover


Total Vegetation
Perennial Graminoids


Annual Graminoids
Perennial Forbs


Annual/Biennial Forbs
Shrubs


Trees (0.01-acre)
Trees (0.1-acre)


EGR-09 EGR-10 EGR-11 EGR-12 EGR-13 EGR-14 EGR-15 EGR-16
1 20 29 1 1 2 1 6


350 150 186 170 006 154 020 207
Terrace Mid Slope Lower Slope Lower Slope Bottom Terrace Terrace Ridge
Concave Undulating Undulating Convex Straight Straight Straight Straight


MB, CB MB, CB DC, JB DC, JB DC, JB MB, ED LG, CB DC, JB


6/23/23 6/23/23 6/23/23 6/22/23 6/22/23 6/25/23 6/25/23 6/23/23


16 25 20 12 6 2 2 0
1 10 1 0.03 0.3 0 0 0.3


78 63 70 79 90 91 90 89
0 0 0 0 0 0 0 0
2 0 0.03 4 0.3 0.03 0.03 0.3
3 2 9 5 3 7 8 4
0 0 0 0 0 0 0 0


71 70 96 64 86 74 75 79
55 62 40 58 22 40 26 45
3 5 66 6 64 20 36 44
5 1 4 0 11 26 18 2


10 3 31 5 6 7 3 8
0 0 0 1 6 1 0 2
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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 2023 GRAZING LAND Plot Info and Site Parameters for 43 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot
Slope


Aspect
Topography


Configuration


Investigator


Survey Date
Ground Cover


Bare Ground
Rock


Litter
Lichens


Moss
Basal Vegetation


Water
Non-Stratified Cover


Total Vegetation
Perennial Graminoids


Annual Graminoids
Perennial Forbs


Annual/Biennial Forbs
Shrubs


Trees (0.01-acre)
Trees (0.1-acre)


EGR-17 EGR-18 EGR-19 EGR-20 EGR-21 EGR-22 EGR-23 EGR-24
8 14 6 2 1 4 - 2


33 300 112 140 16 359 302 192
Upper Slope Mid Slope Toe Slope Terrace Ridge Lower Slope Lower Slope Bottom


Convex Straight Concave Straight Undulating Concave Convex Straight


DC, JB DC, JB MB, CB MB, CB DC, JB DC, JB MB, ED MB, ED


6/23/23 6/23/23 6/23/23 6/23/23 6/23/23 6/25/23 6/24/23 6/24/23


6 1 0 8 4 1 2 15
0.3 0.3 0.3 0 0.3 0.3 0 0.3
90 78 89 88 85 89 92 80
0 4 0 0 0 0 0 0


0.3 10 0.3 0.3 1 3 0 1
3 7 4 4 10 7 6 4
0 0 0 0 0 0 0 0


94 68 63 67 86 88 94 66
54 64 24 18 35 40 23 56
10 2 26 45 45 55 40 1
14 7 4 9 10 17 17 0
47 2 12 3 26 2 31 2
0 0 0 0 0 0 18 15
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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 2023 GRAZING LAND Plot Info and Site Parameters for 43 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot
Slope


Aspect
Topography


Configuration


Investigator


Survey Date
Ground Cover


Bare Ground
Rock


Litter
Lichens


Moss
Basal Vegetation


Water
Non-Stratified Cover


Total Vegetation
Perennial Graminoids


Annual Graminoids
Perennial Forbs


Annual/Biennial Forbs
Shrubs


Trees (0.01-acre)
Trees (0.1-acre)


EGR-25 EGR-26 EGR-27 EGR-28 EGR-29 EGR-30 EGR-31 EGR-32
4 7 1 5 19 18 11 1


52 164 132 138 184 193 210 205
Bottom Upper Slope Terrace Mid Slope Mid Slope Mid Slope Upper Slope Bottom
Concave Convex Convex Convex Straight Concave Undulating Concave


MB, ED MB, ED MB, ED MB, ED DC, JB DC, JB DC, JB DC, JB


6/24/23 6/24/23 6/24/23 6/24/23 6/25/23 6/25/23 6/25/23 6/25/23


13 6 6 0.3 15 3 15 0.3
0.3 0.3 0.3 1 1 0.3 5 10
81 88 87 91 76 87 71 78
0 0 0 0.3 0 0 0.3 0.3
1 0 0.3 0 0.3 0.3 1 2
4 6 6 7 8 10 8 10
0 0 0 0 0 0 0 0


66 77 78 78 68 80 78 76
56 48 75 30 60 58 21 42
0 34 6 40 3 22 9 14
1 3 1 4 7 5 0.3 2
4 4 5 17 7 12 24 35


14 6 7 12 18 9 11 3
0 0 0 0 0 0 21 0
0 0 0 0 0 0 0 0
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 2023 GRAZING LAND Plot Info and Site Parameters for 43 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot
Slope


Aspect
Topography


Configuration


Investigator


Survey Date
Ground Cover


Bare Ground
Rock


Litter
Lichens


Moss
Basal Vegetation


Water
Non-Stratified Cover


Total Vegetation
Perennial Graminoids


Annual Graminoids
Perennial Forbs


Annual/Biennial Forbs
Shrubs


Trees (0.01-acre)
Trees (0.1-acre)


EGR-33 EGR-34 EGR-35 EGR-36 EGR-37 EGR-38 EGR-39 EGR-40
7 9 10-12 10-12 14 16 16 14


293 052 344 350 350 15 356 348
Ridge Lower Slope Lower Slope Mid Slope Lower Slope Lower Slope Mid Slope Lower Slope


Concave Convex Straight Undulating Convex Undulating Undulating Concave


DC, JB MB, ED MB, ED MB, ED MB, ED LG, CB LG, CB LG, CB


6/25/23 6/25/23 6/25/23 6/25/23 6/25/23 6/25/23 6/25/23 6/25/23


4 3 2 2 3 3 4 3
0.3 0 0 0 0 0.3 0.3 3
84 91 92 91 90 94 92 90
0 0 0 0 0 0 0 0
5 1 0 0 0 0 0 0
7 6 6 7 7 3 4 4
0 0 0 0 0 0 0 0


74 84 84 86 88 73 69 77
44 30 23 16 24 32 30 23
8 58 56 51 52 22 28 25


23 5 27 34 16 9 9 16
14 5 4 5 16 6 2 20
0.3 2 4 2 5 3 8 5
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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 2023 GRAZING LAND Plot Info and Site Parameters for 43 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot
Slope


Aspect
Topography


Configuration


Investigator


Survey Date
Ground Cover


Bare Ground
Rock


Litter
Lichens


Moss
Basal Vegetation


Water
Non-Stratified Cover


Total Vegetation
Perennial Graminoids


Annual Graminoids
Perennial Forbs


Annual/Biennial Forbs
Shrubs


Trees (0.01-acre)
Trees (0.1-acre)


EGR-41 EGR-42 EGR-43
18 4 24


338 315 050
Lower Slope Mid Slope Upper Slope


Concave Concave Straight


LG, CB CB, LG CB, LG


6/25/23 6/25/23 6/25/23


3 1 1
1 1 2


89 93 90
0 0 0
1 0.3 1
6 5 6
0 0 0


80 86 82
17 34 41
68 55 38
4 9 0.3


0.3 12 53
2 1 4
0 0 4
0 0 0
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  2023 PASTURE LAND Plot Info and Site Parameters for 7 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot EPA-01 EPA-02 EPA-03 EPA-04 EPA-05 EPA-06 EPA-07
Slope 2-3 5 3 1 3 2 3


Aspect 316 143 130 228 155 040 314
Topography Bottom Upper Slope Lower Slope Upper Slope Lower Slope Mid Slope Plain


Configuration Concave Straight Straight Undulating Concave Straight Concave
Investigator LG, ED LG, ED DC, JB LG, ED LG, ED LG, ED DC, JB
Survey Date 6/23/23 6/23/23 6/22/23 6/23/23 6/23/23 6/23/23 6/22/23


Ground Cover
Bare Ground 1 3 0.03 4 3 1 1


Rock 0.03 0 0.03 0 0 0 0.3
Litter 87 90 90 86 84 85 90


Lichens 0 0 0 0 0 0 0
Moss 5 0 1 1 5 1 2


Basal Vegetation 7 7 9 7 8 7 7
Water 0 0 0 0 0 0 0


Non-Stratified Cover
Total Vegetation 89 90 81 77 96 96 81


Perennial Graminoids 86 75 35 57 13 33 67
Annual Graminoids 6 26 71 11 72 78 12


Perennial Forbs 10 11 7 3 48 15 11
Annual/Biennial Forbs 5 3 8 18 8 5 26


Shrubs 0 0 0 0 0 0 0
Trees (0.01-acre) 0 0 0 0 0 0 0


Trees (0.1-acre) 0 0 0 0 0 0 0


East Decker Mine
2023-2024 Phase III Revegetation Monitoring B1-13
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  2024 GRAZING LAND Plot Info and Site Parameters for 29 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, West Decker Mine


Plot EGR-01 EGR-02 EGR-03 EGR-04 EGR-05 EGR-06 EGR-07 EGR-08
Slope 9 10 7 6 20 12 9 18


Aspect 345 30 10 310 8 342 355 30
Topography Mid Slope Mid Slope Mid Slope Lower Slope Lower Slope Lower Slope Upper Slope Mid Slope


Configuration Concave Undulating Undulating Undulating Undulating Straight Undulating Undulating
Investigator CB, LG CB, LG CB, LG JA, ED JB, MB JA, ED CB, LG JA, ED
Survey Date 6/24/24 6/24/24 6/25/24 6/25/24 6/25/24 6/25/24 6/25/24 6/25/24


Ground Cover
Bare Ground 4 2 0.3 2 5 2 1 1


Rock 3 0.3 0.3 0.3 1 0 0.3 0
Litter 84 89 91 92 83 93 90 94


Lichens 0 0 0 0 0 0 0 0
Moss 0.3 0.3 0.3 0 3 0 0.3 0


Basal Vegetation 9 9 8 5 8 5 9 5
Water 0 0 0 0 0 0 0 0


Non-Stratified Cover
Total Vegetation 84 89 92 64 91 81 94 69


Perennial Graminoids 63 78 80 60 78 54 84 63
Annual Graminoids 11 9 14 7 15 18 15 8


Perennial Forbs 18 1 3 6 9 3 7 6
Annual/Biennial Forbs 0.3 1 5 3 2 40 1 7


Shrubs 0 13 2 0 0 1 2 0
Trees (0.01-acre) 0 0 0 0 0 0 0 0


Trees (0.1-acre) 0 0 0 0 0 0 0 0


East Decker Mine
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  2024 GRAZING LAND Plot Info and Site Parameters for 29 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, West Decker Mine


Plot
Slope


Aspect
Topography


Configuration
Investigator
Survey Date


Ground Cover
Bare Ground


Rock
Litter


Lichens
Moss


Basal Vegetation
Water


Non-Stratified Cover
Total Vegetation


Perennial Graminoids
Annual Graminoids


Perennial Forbs
Annual/Biennial Forbs


Shrubs
Trees (0.01-acre)


Trees (0.1-acre)


EGR-09 EGR-10 EGR-11 EGR-12 EGR-13 EGR-14 EGR-15 EGR-16
3 7 10 10 3 4 10 2


32 350 300 290 flat 246 120 131
Mid Slope Upper Slope Mid Slope Upper Slope Terrace Mid Slope Lower Slope Toe Slope
Concave Undulating Undulating Concave Undulating Undulating Straight Straight


JA, ED CB, LG CB, LG CB, LG CB, LG JB, JA JB, MB JB, MB
6/25/24 6/25/24 6/24/24 6/25/24 6/25/24 6/24/24 6/24/24 6/25/24


0.3 1 4 6 5 8 2 1
0 0.3 0.3 0.3 0.3 0.3 0.3 0.3


92 90 88 86 87 82 94 92
0 0 0 0 0 0 0 0
1 0.3 0.3 0.3 0.3 0 0.3 1
6 9 8 8 8 10 4 6
0 0 0 0 0 0 0 0


84 88 79 85 93 66 78 91
54 80 79 82 83 40 44 47
28 18 6 4 25 28 19 42
9 3 1 0 5 2 0 2


26 2 1 0.3 3 0.3 55 35
0 2 0 4 0 1 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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  2024 GRAZING LAND Plot Info and Site Parameters for 29 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, West Decker Mine


Plot
Slope


Aspect
Topography


Configuration
Investigator
Survey Date


Ground Cover
Bare Ground


Rock
Litter


Lichens
Moss


Basal Vegetation
Water


Non-Stratified Cover
Total Vegetation


Perennial Graminoids
Annual Graminoids


Perennial Forbs
Annual/Biennial Forbs


Shrubs
Trees (0.01-acre)


Trees (0.1-acre)


EGR-17 EGR-18 EGR-19 EGR-20 EGR-21 EGR-22 EGR-23 EGR-24
18 4 12 20 1 3 6 4


334 320 48 185 113 328 226 350
Upper Slope Upper Slope Mid Slope Mid Slope Terrace Upper Slope Mid Slope Upper Slope


Convex Convex Undulating Convex Concave Concave Concave Concave
MB, JB JB, MB MB, ED JA, JB MB, ED LG, ED LG, ED JB


6/25/24 6/25/24 6/24/24 6/24/24 6/24/24 6/24/24 6/24/24 6/24/24


3 8 4 4 3 6 1 1
0.3 1 1 0 0.3 1 3 0.3
89 86 89 91 92 87 91 91
0 0 0 0 0 1 0 0
1 0 0 0 0.3 0 0 1
7 5 5 5 4 5 5 7
0 0 0 0 0 0 0 0


92 66 78 60 60 71 78 79
60 37 53 60 57 70 57 70
41 22 6 0.3 8 5 15 7
1 1 1 0 4 0 0.3 0


60 8 17 0 2 2 14 16
0 10 17 0 1 12 14 1
0 0 0 0 0 0 0
0 0 0 0 0 0 0 0


East Decker Mine
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  2024 GRAZING LAND Plot Info and Site Parameters for 29 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, West Decker Mine


Plot
Slope


Aspect
Topography


Configuration
Investigator
Survey Date


Ground Cover
Bare Ground


Rock
Litter


Lichens
Moss


Basal Vegetation
Water


Non-Stratified Cover
Total Vegetation


Perennial Graminoids
Annual Graminoids


Perennial Forbs
Annual/Biennial Forbs


Shrubs
Trees (0.01-acre)


Trees (0.1-acre)


EGR-25 EGR-26 EGR-27 EGR-28 EGR-29
2 4 13 2 8


32 310 275 228 350
Drainage Lower Slope Upper Slope Drainage Upper Slope
Concave Straight Undulating Concave Concave


JB JB JB JB JB
6/24/24 6/24/24 6/24/24 6/24/24 6/24/24


5 0.3 3 5 2
0.3 0.3 0.3 1 0.3
90 94 92 86 92
0 0 0 0 0


0.3 0 0 0 0
5 6 5 8 6
0 0 0 0 0


72 92 76 82 88
55 29 18 75 5
0.3 56 45 0.3 87
0.3 0.3 0 0 0
20 24 16 2 15
12 8 18 14 8
0 0 0 0 0
0 0 0 0 0


East Decker Mine
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  2024 PASTURE LAND Plot Info and Site Parameters for 6 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, West Decker Mine


Plot EPA-01 EPA-02 EPA-03 EPA-04 EPA-05 EPA-06
Slope 1 1 7 1 5 1


Aspect 100 110 320 144 328 212
Topography Terrace Terrace Mid Slope Upper Slope Mid Slope Terrace


Configuration Undulating Undulating Concave Concave Undulating Straight
Investigator ED, LG, JB JB LG, ED LG, ED LG, ED JB
Survey Date 6/24/24 6/24/24 6/24/24 6/26/24 6/24/24 6/24/24


Ground Cover
Bare Ground 0.3 0.3 1 1 2 0.3


Rock 0.3 0.3 0.3 0 1 0.3
Litter 96 95 95 95 92 95


Lichens 0 0 0 0 0 0
Moss 0.3 0.3 0 0.3 0 0.3


Basal Vegetation 4 5 4 4 5 5
Water 0 0 0 0 0 0


Non-Stratified Cover
Total Vegetation 73 84 74 75 72 66


Perennial Graminoids 70 77 64 66 66 57
Annual Graminoids 14 10 16 15 5 15


Perennial Forbs 1 2 2 6 9 6
Annual/Biennial Forbs 0.3 0 10 3 11 1


Shrubs 0 0 0 0 0.3 0
Trees (0.01-acre) 0 0 0 0 0 0


Trees (0.1-acre) 0 0 0 0 0 0


East Decker Mine
2023-2024 Phase III Revegetation Monitoring B1-12
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  2023 GRAZING LAND Percent Canopy Cover for 43 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Species Class EGR-01 EGR-02 EGR-03 EGR-04 EGR-05 EGR-06 EGR-07 EGR-08 EGR-09 EGR-10 EGR-11 EGR-12 EGR-13 EGR-14 EGR-15 EGR-16 EGR-17 EGR-18 EGR-19 EGR-20 EGR-21 EGR-22
Agropyron dasystachyum NPGc 5 10
Agropyron smithii NPGc 4 5 0.3 20 40 25 17 14 8 8 40 3 20 40 18 45 35 5 24 18 35 40
Agropyron spicatum NPGc
Agropyron trachycaulum NPGc
Elymus cinereus NPGc 10
Elymus elymoides NPGc
Poa arida NPGc
Stipa comata NPGc 0.3 2 1
Stipa viridula NPGc 0.3 1
Andropogon gerardii NPGw 1
Andropogon scoparius NPGw
Bouteloua curtipendula NPGw 0.3
Bouteloua gracilis NPGw 0.3
Calamovilfa longifolia NPGw


4 5 0.6 25.3 43 25 27 14 8 8 40 4.6 20 40 28 45 35 6 24 18 35 40
Agropyron cristatum IPG 1 5 2 50 15 0.3
Agropyron intermedium IPG 60 60 60
Bromus inermis IPG 60 1 55 55 3
Elymus junceus IPG 3
Poa pratensis IPG 1


61 63 65 3 0 1 0 0 50 55 0 55 0 0 0 0 18 60.3 0 0 0 0
Bromus japonicus IAG 3 2 10 60 35 26 20 8 2 3 60 20 24 40 8 0.3 4 10 45 55
Bromus squarrosus IAG 10 3 15 1 5 26
Bromus tectorum IAG 6 5 2 8 5 65 6 6 16 5 2 2 40


9 7 12 60 35 36 31 28 3 5 68 6 66 20 40 45 10 2.3 30 50 45 55
Achillea millefolium NPF 0.3 0.3 1 0.3
Artemisia dracunculus NPF 0.3
Artemisia frigida NPF 1 1 0.3 1
Astragalus bisulcatus NPF 0.3
Astragalus plattensis NPF
Calochortus nuttallii NPF 0.3
Cirsium undulatum NPF 1
Dalea purpurea NPF
Evolvulus nuttallianus NPF 0.3
Gaura coccinea NPF
Opuntia fragilis NPF 0.3
Opuntia polyacantha NPF 0.3 1


Pediomelum argophyllum NPF


Psoralidium lanceolatum NPF
Psoralidium tenuiflorum NPF
Ratibida columnifera NPF
Sphaeralcea coccinea NPF 3


Tradescantia occidentalis NPF


Vicia americana NPF 2 1 6 18 5 12 3 9 24 16 8 4 4 5 8 12
Yucca glauca NPF 0.3


0.3 3 1.6 7.3 20 5.9 12 0.3 0.6 0 3 0 9 24 16 0 9 4 4 8 9.3 12


Total Native Perennial Graminoids


Total Introduced Perennial Graminoids


Total Introduced Annual Graminoids


Total Native Perennial Forbs


East Decker Mine
2023-2024 Phase III Revegetation Monitoring B2-1
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  2023 GRAZING LAND Percent Canopy Cover for 43 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Species Class EGR-01 EGR-02 EGR-03 EGR-04 EGR-05 EGR-06 EGR-07 EGR-08 EGR-09 EGR-10 EGR-11 EGR-12 EGR-13 EGR-14 EGR-15 EGR-16 EGR-17 EGR-18 EGR-19 EGR-20 EGR-21 EGR-22
Astragalus cicer IPF
Medicago falcata IPF 1
Taraxacum laevigatum IPF 2 0.3 2 2 3 2 1 1 2 5 2 2 5 3 1 2 1 5
Taraxacum officinale IPF 3 2 1 2 2


2 0.3 0 2 2 6 3 1 4 1 1 0 2 5 2 2 5 3 3 2 1 5
Androsace occidentalis NABF 0.3 0.3


Chenopodium leptophyllum NABF


Ellisia nyctelea NABF
Plantago patagonica NABF


0 0 0 0 0.3 0 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Alyssum alyssoides IABF 0.3 0.3 0.3 0.3 0.3 0.3
Alyssum desertorum IABF 0.3 0.3 3 0.3 1 1 0.3 2
Camelina microcarpa IABF 0.3 3 1 0.3 1 2 0.3 1 4 1 1 1 0.3 0.3 0.3 0.3 3 0.3
Carduus nutans IABF
Chenopodium album IABF 0.3 0.3 0.3 0.3 0.3
Chorispora tenella IABF 1
Crepis tectorum IABF
Descurainia sophia IABF 1 0.3 0.3 0.3 0.3
Filago arvensis IABF 0.3 0.3 0.3 0.3 3 8
Kochia scoparia IABF 1
Lactuca serriola IABF 0.3 0.3 0.3 0.3
Melilotus officinalis IABF 0.3 12 7 3 2 7 0.3 3 1 1 1 45 5 10
Polygonum convolvulus IABF 0.3
Sisymbrium altissimum IABF 1 3 1 6 0.3
Sisymbrium loeselii IABF 4 4 1 1 1 6 20 1 1 1 0.3 1 3 2 0.3
Thlaspi arvense IABF 0.3
Tragopogon dubius IABF 1 0.3 0.3 1 2 1 0.3 2 0.3 0.3 1 5 0.3 3 1 1 1 1 1 1


6.3 7.6 0.6 13.6 13.6 5.6 6.6 11.9 10.2 2.6 32.2 5 3 7 3.9 7.4 50.9 2.3 10.2 3.3 24 1.6
Artemisia tridentata NS
Atriplex canescens NS
Atriplex gardneri NS
Ericameria nauseosa NS


Krascheninnikovia lanata NS 6 4 1 1 2


Rhus aromatica NS
0 0 0 6 0 4 0 0 0 0 0 1 0 1 0 2 0 0 0 0 0 0


Juniperus scopulorum NT
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


82.6 85.9 79.8 117.2 113.9 83.5 79.9 55.2 75.8 71.6 144.2 71.6 100 97 89.9 101.4 127.9 77.9 71.2 81.3 114.3 113.6
67.3 71.3 67.2 43.6 65 41.9 42 15.3 62.6 64 44 60.6 31 70 46 49 67 73.3 31 28 45.3 57


Total Introduced Annual/Biennial Forbs


Total Native Shrubs


TOTAL STRATIFIED CANOPY COVER
TOTAL PERENNIAL CANOPY COVER


Total Introduced Perennial Forbs


Total Native Annual/Biennial Forbs


Total Native Trees


East Decker Mine
2023-2024 Phase III Revegetation Monitoring B2-2
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  2023 GRAZING LAND Percent Canopy Cover for 43 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Species Class
Agropyron dasystachyum NPGc
Agropyron smithii NPGc
Agropyron spicatum NPGc
Agropyron trachycaulum NPGc
Elymus cinereus NPGc
Elymus elymoides NPGc
Poa arida NPGc
Stipa comata NPGc
Stipa viridula NPGc
Andropogon gerardii NPGw
Andropogon scoparius NPGw
Bouteloua curtipendula NPGw
Bouteloua gracilis NPGw
Calamovilfa longifolia NPGw


Agropyron cristatum IPG
Agropyron intermedium IPG
Bromus inermis IPG
Elymus junceus IPG
Poa pratensis IPG


Bromus japonicus IAG
Bromus squarrosus IAG
Bromus tectorum IAG


Achillea millefolium NPF
Artemisia dracunculus NPF
Artemisia frigida NPF
Astragalus bisulcatus NPF
Astragalus plattensis NPF
Calochortus nuttallii NPF
Cirsium undulatum NPF
Dalea purpurea NPF
Evolvulus nuttallianus NPF
Gaura coccinea NPF
Opuntia fragilis NPF
Opuntia polyacantha NPF


Pediomelum argophyllum NPF


Psoralidium lanceolatum NPF
Psoralidium tenuiflorum NPF
Ratibida columnifera NPF
Sphaeralcea coccinea NPF


Tradescantia occidentalis NPF


Vicia americana NPF
Yucca glauca NPF


Total Native Perennial Graminoids


Total Introduced Perennial Graminoids


Total Introduced Annual Graminoids


Total Native Perennial Forbs


EGR-23 EGR-24 EGR-25 EGR-26 EGR-27 EGR-28 EGR-29 EGR-30 EGR-31 EGR-32 EGR-33 EGR-34 EGR-35 EGR-36 EGR-37 EGR-38 EGR-39 EGR-40 EGR-41 EGR-42 EGR-43 AVERAGE COVER
2 1 5 8 4 0.8


16 0.3 48 5 60 55 14 40 42 5 20 10 14 22 18 20 15 30 40 21.8
2 0.3 1 0.1


20 0.5
0.2


0.3 0.0
1 1 0.3 1 0.1


2 2 1 2 0.2
2 3 2 0.2


0.0
1 0.0


7 2 0.2
1 0.3 0.3 0.0


3 0.1
27 0 1.3 48 0 27.3 60 58 18.3 41.6 43 8 23 12.3 15 27 26 24 15 30 42 24.2


38 7 0.3 1 4 2.9
1 4.2


1 56 55 42 25 4 10 5 6 2 5 9.0
0.1


2 0.1
1 56 55 0 80 7 0 0 0 0.3 1 30 0 4 10 7 6 0 2 5 0 16.2


20 0.3 8 3 70 2 2 8 14 56 50 52 20 22 22 60 30 10 20.6
1.4


25 34 6 34 2 7 12 0.3 52 5 5 8 5 10 30 30 10.1
45 0.3 0 34 6 42 3 72 9 14 8.3 66 56 55 52 25 30 27 70 60 40 32.0


0.3 1 1 5 1 1 2 0.3
0.0


0.3 1 2 2 1 1 1 0.3
0.0


1 0.0
0.0
0.0


0.3 0.0
0.0


1 0.0
0.0
0.0


0.3 0.0


1 0.0
0.3 0.3 0.0


0.3 0.0
0.3 0.3 0.1


0.3 0.0


2 1 0.3 4 4 3 20 32 6 4 2 8 2 4 5.3
0.3 0.0


2 0 1 2.3 0 0.9 0.9 4.3 0.3 0.3 5 5 27 34 8.3 5 5.3 9 3 4 0 6.2
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  2023 GRAZING LAND Percent Canopy Cover for 43 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Species Class
Astragalus cicer IPF
Medicago falcata IPF
Taraxacum laevigatum IPF
Taraxacum officinale IPF


Androsace occidentalis NABF


Chenopodium leptophyllum NABF


Ellisia nyctelea NABF
Plantago patagonica NABF


Alyssum alyssoides IABF
Alyssum desertorum IABF
Camelina microcarpa IABF
Carduus nutans IABF
Chenopodium album IABF
Chorispora tenella IABF
Crepis tectorum IABF
Descurainia sophia IABF
Filago arvensis IABF
Kochia scoparia IABF
Lactuca serriola IABF
Melilotus officinalis IABF
Polygonum convolvulus IABF
Sisymbrium altissimum IABF
Sisymbrium loeselii IABF
Thlaspi arvense IABF
Tragopogon dubius IABF


Artemisia tridentata NS
Atriplex canescens NS
Atriplex gardneri NS
Ericameria nauseosa NS


Krascheninnikovia lanata NS


Rhus aromatica NS


Juniperus scopulorum NT


Total Introduced Annual/Biennial Forbs


Total Native Shrubs


TOTAL STRATIFIED CANOPY COVER
TOTAL PERENNIAL CANOPY COVER


Total Introduced Perennial Forbs


Total Native Annual/Biennial Forbs


Total Native Trees


EGR-23 EGR-24 EGR-25 EGR-26 EGR-27 EGR-28 EGR-29 EGR-30 EGR-31 EGR-32 EGR-33 EGR-34 EGR-35 EGR-36 EGR-37 EGR-38 EGR-39 EGR-40 EGR-41 EGR-42 EGR-43 AVERAGE COVER
1 3 0.1


0.3 1 0.1
15 0.3 0.3 2 7 1 0.3 2 20 1 2 5 5 4 8 1 5 0.3 2.8


0.2
16 0.3 0 0.3 0.3 3 7 1 0.3 2 20 0 1 2 8 5 4 8 1 5 0.3 3.2
0.3 0.3 0.0


0.3 0.3 0.3 0.3 0.0


1 0.0
0.3 0.0


0.3 0 0.3 0 0.6 0 0 0 0.3 0.3 0 0 0 0 1.3 0 0 0 0 0 0 0.1
0.0


0.3 0.3 0.3 1 1 0.3 0.3 0.3 0.3 0.3 0.3 0.3
0.3 0.3 0.3 0.3 0.3 1 0.3 12 1 0.3 0.3 1 0.3 0.3 0.6 1 0.3 0.9


0.3 0.0
0.3 0.3 0.3 0.3 0.3 0.1


0.0
0.3 0.0


0.3 0.3 0.3 0.3 0.3 0.3 2 0.1
2 2 0.3 1 0.3 0.3 0.3 0.3 0.4


0.3 0.3 1 0.1
0.3 0.3 1 0.1


30 1 2 0.3 0.3 12 1 10 20 22 11 3 2 4 5 3 20 50 6.8
1 0.0


0.3 0.3 0.3
0.3 3 3 0.3 3 0.3 5 2 0.3 10 1 1.7


0.0
1 0.3 2 2 1 2 1 0.3 1 1 1 1 1.3 1 0.6 1 1.0


31.6 1.6 2.6 4.2 4.5 17.3 7.9 11.9 23.6 37.9 14.3 5.1 4.2 5.3 12.6 6.3 1.9 21.9 1.2 14.3 53.9 11.9
1 0.0


10 3 1 3 6 3 1 0.6
2 2 0.1


0.3 4 0.1


18 15 14 6 7 12 8 6 3 0.3 1 2 2 0.3 3 3 2 2 0.3 2.8


10 0.2
18 15 14 6 7 12 8 6 0 3 0.3 1 2 2 0.3 3 3 2 2 0.3 0 2.8


21 4 0.6
0 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 4 0.6


140.9 73.2 74.2 94.8 98.4 109.5 96.8 156.2 87.1 99.4 91.9 116.1 115.2 114.6 112.5 78.3 82.2 94.9 94.2 119.6 144.2 98.4
64 71.3 71.3 56.6 87.3 50.2 85.9 72.3 54.2 47.2 69.3 45 55 54.3 46.6 47 50.3 46 23 45.3 50.3 54.3
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  2023 PASTURE LAND Percent Canopy Cover for 7 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Species Class EPA-01 EPA-02 EPA-03 EPA-04 EPA-05 EPA-06 EPA-07 AVERAGE COVER
Agropyron smithii NPGc 45 75 40 5 12 32 0.3 29.9
Stipa viridula NPGc 1 2 0.4
Bouteloua curtipendula NPGw 48 6.9


94 75 40 5 12 34 0.3 37.2
Agropyron cristatum IPG 55 1 2 8.3
Agropyron intermedium IPG 65 9.3
Poa bulbosa IPG 0.3 0.0


0 0 0 55 1 0 67.3 17.6
Bromus japonicus IAG 6 26 70 10 60 78 0.3 35.8
Bromus tectorum IAG 3 1 42 12 8.3


6 26 73 11 102 78 12.3 44.0
Achillea millefolium NPF 1 0.1
Artemisia frigida NPF 1 0.1
Astragalus cibarius NPF 0.3 0.3 0.1
Astragalus plattensis NPF 0.3 0.0
Calochortus nuttallii NPF 0.3 0.0
Gaura coccinea NPF 0.3 0.0
Opuntia polyacantha NPF 1 0.1
Sphaeralcea coccinea NPF 1 0.1
Vicia americana NPF 8 5 3 3 48 10 11.0


8.6 5 3 3.3 48 12.3 2.3 11.8
Astragalus cicer IPF 4 0.6
Medicago falcata IPF 1 0.1
Medicago sativa IPF 3 0.4
Taraxacum laevigatum IPF 1 8 4 2 3 2 2.9


2 8 4 0 2 3 9 4.0
Androsace occidentalis NABF 1 0.3 0.2
Veronica peregrina NABF 0.3 0.0


1 0 0 0 0.3 0 0.3 0.2
Alyssum alyssoides IABF 3 0.4
Alyssum desertorum IABF 0.3 0.3 2 0.3 0.4
Camelina microcarpa IABF 0.3 0.3 1 1 0.3 0.4
Descurainia sophia IABF 0.3 0.3 2 0.3 0.4
Filago arvensis IABF 0.3 0.3 1 2 0.5
Holosteum umbellatum IABF 0.3 0.0
Lactuca serriola IABF 0.3 1 0.2
Melilotus officinalis IABF 2 14 0.3 22 5.5
Scorzonera laciniata IABF 0.3 0.3 1 0.2
Sisymbrium altissimum IABF 0.3 0.0
Sisymbrium loeselii IABF 6 2 2 1.4
Tragopogon dubius IABF 1 2 1 3 1 1 1.3


3.9 3.2 8.3 21.3 8.2 4.9 26.3 10.9
115.5 117.2 128.3 95.6 173.5 132.2 117.8 125.7
104.6 88 47 63.3 63 49.3 78.9 70.6TOTAL PERENNIAL CANOPY COVER


Total Native Annual/Biennial Forbs


Total Introduced Annual/Biennial Forbs
TOTAL STRATIFIED CANOPY COVER


Total Native Perennial Graminoids


Total Introduced Perennial Graminoids


Total Introduced Annual Graminoids


Total Native Perennial Forbs


Total Introduced Perennial Forbs


East Decker Mine
2023-2024 Phase III Revegetation Monitoring B2-5


WESTECH Environmental Services, Inc.
March 2026







  2024 GRAZING LAND Percent Canopy Cover for 29 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Species Class EGR-01 EGR-02 EGR-03 EGR-04 EGR-05 EGR-06 EGR-07 EGR-08 EGR-09 EGR-10 EGR-11 EGR-12 EGR-13 EGR-14 EGR-15 EGR-16 EGR-17 EGR-18 EGR-19 EGR-20 EGR-21
Agropyron dasystachyum NPGc 2
Agropyron smithii NPGc 10 11 45 60 78 45 25 60 54 35 25 4 45 42 35 35 60 25 52 60 42
Elymus cinereus NPGc 1
Elymus wawawaiensis NPGc 1
Poa secunda NPGc 1 3 3
Stipa comata NPGc 2 1 2 1
Stipa viridula NPGc 0.3 0.3 2
Bouteloua curtipendula NPGw 3
Bouteloua gracilis NPGw 2


10 11 46 60 78 48 30.3 61 54 35 27 5 45 42 42 35.3 60 26 54 60 43
Agropyron cristatum IPG 7 1 20 1 25 3 15 12
Agropyron intermedium IPG 25 15 33 50 1 15
Bromus inermis IPG 30 62 27 5 25 6 32 3 79 16
Elymus junceus IPG 1


55 69 42 0 0 5 59 6 0 52 53 81 40 0 4 15 0 12 0 0 16
Bromus japonicus IAG 12 10 14 5 3 18 15 8 28 18 6 4 17 28 15 40 40 20 6 8
Bromus tectorum IAG 2 12 10 10 5 2 2 2 0.3 0.3


12 10 14 7 15 18 15 8 28 18 6 4 27 38 20 42 42 22 6.3 0.3 8
Achillea millefolium NPF 1 1 5 1 3 0.3 0.3
Artemisia frigida NPF 1 1 0.3
Dalea purpurea NPF 2
Psoralidium tenuiflorum NPF
Vicia americana NPF 0.3 0.3 4 8 1 5 0.3 1 1 3


2 1.3 1.3 0 0 1 6 5 8 3 1 0 5 0.3 0 0 1 1.3 0.3 0 3.3
Astragalus cicer IPF 16 1 2 0.3
Cirsium arvense IPF 5 9
Medicago sativa IPF 1
Taraxacum laevigatum IPF 2 1 2 1 1 0.3 0.3 0.3


16 0 2 6 9 2 1 1 2.3 0 0 0 0.3 0 0 2 0 0 0.3 0 0.3
Androsace occidentalis NABF 0.3 0.3 0.3 0.3
Draba nemorosa NABF 0.3


0 0 0 0 0.3 0.3 0 0 0.3 0 0 0.3 0 0 0 0.3 0 0 0 0 0
Alyssum alyssoides IABF 0.3 0.3
Alyssum desertorum IABF 0.3 0.3 0.3 0.3 0.3
Camelina microcarpa IABF 0.3 0.3 0.3
Filago arvensis IABF 0.3 0.3 0.3 0.3
Holosteum umbellatum IABF 0.3
Lactuca serriola IABF 0.3 0.3 1 0.3 0.3 0.3 1
Melilotus officinalis IABF 4 1 40 5 26 0.3 0.3 0.3 1 55 35 60 8 16 1
Scorzonera laciniata IABF 0.3 0.3 0.3 0.3
Sisymbrium altissimum IABF 0.3
Sisymbrium loeselii IABF 0.3 1 1 0.3 0.3 2 0.3 0.3
Thlaspi arvense IABF 0.3
Tragopogon dubius IABF 1 1 0.3 0.3 1 0.3 1 1 1 0.3 0.3 0.3 0.3 0.3 0.3 1 1


0.6 1.3 5.3 2.8 2.6 41.6 1.6 6.9 28.2 1.6 1.2 0 3.6 1.6 55.6 35.3 60.6 8.6 17.3 0 2.6
Atriplex canescens NS 9
Atriplex gardneri NS 3 4 6


Krascheninnikovia lanata NS 10 2 1 2 2 1 10 3 1
0 13 2 0 0 1 2 0 0 2 0 4 0 1 0 0 0 10 18 0 1


95.6 105.6 112.6 75.8 104.9 116.9 114.9 87.9 120.8 111.6 88.2 94.3 120.9 82.9 121.6 129.9 163.6 79.9 96.2 60.3 74.2
83.0 94.3 93.3 66.0 87.0 57.0 98.3 73.0 64.3 92.0 81.0 90.0 90.3 43.3 46.0 52.3 61.0 49.3 72.6 60.0 63.6


Total Introduced Annual/Biennial Forbs


Total Native Shrubs
TOTAL STRATIFIED CANOPY COVER
TOTAL PERENNIAL CANOPY COVER


Total Native Perennial Graminoids


Total Introduced Perennial Graminoids


Total Introduced Annual Graminoids


Total Native Perennial Forbs


Total Introduced Perennial Forbs


Total Native Annual/Biennial Forbs
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  2024 GRAZING LAND Percent Canopy Cover for 29 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Species Class
Agropyron dasystachyum NPGc
Agropyron smithii NPGc
Elymus cinereus NPGc
Elymus wawawaiensis NPGc
Poa secunda NPGc
Stipa comata NPGc
Stipa viridula NPGc
Bouteloua curtipendula NPGw
Bouteloua gracilis NPGw


Agropyron cristatum IPG
Agropyron intermedium IPG
Bromus inermis IPG
Elymus junceus IPG


Bromus japonicus IAG
Bromus tectorum IAG


Achillea millefolium NPF
Artemisia frigida NPF
Dalea purpurea NPF
Psoralidium tenuiflorum NPF
Vicia americana NPF


Astragalus cicer IPF
Cirsium arvense IPF
Medicago sativa IPF
Taraxacum laevigatum IPF


Androsace occidentalis NABF
Draba nemorosa NABF


Alyssum alyssoides IABF
Alyssum desertorum IABF
Camelina microcarpa IABF
Filago arvensis IABF
Holosteum umbellatum IABF
Lactuca serriola IABF
Melilotus officinalis IABF
Scorzonera laciniata IABF
Sisymbrium altissimum IABF
Sisymbrium loeselii IABF
Thlaspi arvense IABF
Tragopogon dubius IABF


Atriplex canescens NS
Atriplex gardneri NS


Krascheninnikovia lanata NS


Total Introduced Annual/Biennial Forbs


Total Native Shrubs
TOTAL STRATIFIED CANOPY COVER
TOTAL PERENNIAL CANOPY COVER


Total Native Perennial Graminoids


Total Introduced Perennial Graminoids


Total Introduced Annual Graminoids


Total Native Perennial Forbs


Total Introduced Perennial Forbs


Total Native Annual/Biennial Forbs


EGR-22 EGR-23 EGR-24 EGR-25 EGR-26 EGR-27 EGR-28 EGR-29 AVERAGE COVER
0.1


3 46 3 8 3 30.4
0.0
0.0
0.2


2 2 0.3
2 10 2 0.6


0.1
0.1


3 48 0 0 5 20 0 5 31.8
69 4 5.2


4.6
10 70 55 27 75 17.4


0.0
69 14 70 55 27 0 75 0 27.3
4 4 1 0.3 4 15 0.3 2 11.5
1 13 6 55 40 85 8.2
5 17 7 0.3 59 55 0.3 87 19.7


0.4
0.1
0.1


0.3 0.0
0.3 0.8


0 0.3 0 0 0.3 0 0 0 1.3
0.3 0.3 0.7


0.5
0.0
0.3


0 0.3 0 0.3 0 0 0 0 1.4
0.0
0.0


0 0 0 0 0 0 0 0 0.1
0.0
0.1


0.3 0.3 0.1
2 1 0.1


0.0
0.3 0.3 1 0.2
12 16 20 25 15 2 15 11.9


0.0
0.0


1 0.3 0.2
0.0


0.3 0.3 1 0.3 0.4
2.3 14.6 16 20 25.9 16 2 16.6 13.1


0.3
0.4


12 14 1 12 8 18 14 8 4.0
12 14 1 12 8 18 14 8 4.7


91.3 108.2 94.0 87.6 125.2 109.0 91.3 116.6 102.8
84.0 76.6 71.0 67.3 40.3 38.0 89.0 13.0 68.9
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  2024 PASTURE LAND Percent Canopy Cover for 6 Random Plots 
 2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Species Class EPA-01 EPA-02 EPA-03 EPA-04 EPA-05 EPA-06 AVERAGE COVER
Agropyron smithii NPGc 65 75 64 64 66 50 64.00
Stipa comata NPGc 1 0.17


65 75 64 64 66 51 64.17
Agropyron cristatum IPG 1 1 0.33
Bromus inermis IPG 4 3 8 2.50
Elymus junceus IPG 1 0.3 0.22


5 4 0 1 0.3 8 3.05
Bromus japonicus IAG 12 10 14 15 5 15 11.83
Bromus tectorum IAG 3 0.3 3 1 0.3 1.27


15 10.3 17 16 5 15.3 13.10
Sphaeralcea coccinea NPF 0.3 0.05
Vicia americana NPF 1 2 1 5 8 6 3.83


1 2 1 5 8.3 2.88
Astragalus cicer IPF 1 0.17
Taraxacum laevigatum IPF 0.3 0.3 1 1 0.3 0.48


0.3 0 1.3 1 1 0.60
Alyssum alyssoides IABF 0.3 0.05
Alyssum desertorum IABF 0.3 0.05
Chenopodium album IABF 0.3 0.05
Filago arvensis IABF 0.3 0.05
Lactuca serriola IABF 0.3 0.3 0.10
Melilotus officinalis IABF 8 1 9 1 3.17
Scorzonera laciniata IABF 0.3 0.05
Sisymbrium loeselii IABF 1 2 0.50
Tragopogon dubius IABF 0.3 1 0.3 1 0.3 0.48


0.3 0 10.3 3.9 11.2 1.3 4.50
Krascheninnikovia lanata NS 0.3 0.05


0 0 0 0 0.3 0 0.05
86.6 91.3 93.6 90.9 92.1 81.9 89.4
71.3 81 66.3 71 75.9 65.3 71.8


Total Introduced Annual/Biennial Forbs


Total Native Shrubs
TOTAL STRATIFIED CANOPY COVER
TOTAL PERENNIAL CANOPY COVER


Total Native Perennial Graminoids


Total Introduced Perennial Graminoids


Total Introduced Annual Graminoids


Total Native Perennial Forbs


Total Introduced Perennial Forbs
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Appendix C – 
Annual Production for 2023-2024 Grazing Land and 


Pastureland Sample Plots Decker Coal Company Bond 
Release Area 


 


 


 


 


 


 


 


 


 


 
Note 1 Plots originally identified as Wildlife Habitat did not include production 


sampling; consequently, the production sample size does not match the cover 
or woody plant density sample size in Grazing Land. 


 
Note 2 Noxious weeds are not included in either Total Production or Total 


Perennial Production. 







 2023 GRAZING LAND Total Production and Perennial Production (lbs/acre) for 22 plots 
2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot
Native 


Perennial 
Graminoids


Introduced 
Perennial 


Graminoids


Native 
Perennial 


Forbs


Introduced 
Perennial 


Forbs


Native and 
Introduced Annual 
Grasses and Forbs


TOTAL 
PRODUCTION


TOTAL PERENNIAL 
PRODUCTION


EGR-01 1897.14 28.56 1925.7 1897.1
EGR-02 30.34 1518.78 85.67 1634.8 1549.1
EGR-03 57.11 1156.49 240.93 1454.5 1213.6
EGR-04 189.18 235.58 1688.33 2113.1 424.8
EGR-05 919.12 262.35 41.05 694.25 1916.8 1222.5
EGR-06 1040.48 108.87 433.68 1583.0 1149.3
EGR-07 449.74 317.68 1872.15 2639.6 767.4
EGR-08 392.63 3.57 1536.63 1932.8 396.2
EGR-09 979.80 590.74 3.57 101.73 1675.8 1574.1
EGR-10 71.39 1227.87 1299.3 1299.3
EGR-11 1456.32 1149.35 2605.7 1456.3
EGR-12 33.91 1390.28 8.92 1433.1 1424.2
EGR-13 654.98 24.99 1558.04 2238.0 680.0
EGR-14 1590.17 151.70 8.92 344.45 2095.2 1750.8
EGR-15 1613.37 201.67 1559.83 3374.9 1815.0
EGR-16 1104.73 35.69 613.94 1754.4 1140.4
EGR-17 132.07 603.23 1.78 901.27 1638.4 737.1
EGR-18 123.14 1297.48 41.05 37.48 10.71 1509.9 1499.1
EGR-19 908.41 164.19 1317.11 2389.7 1072.6
EGR-20 978.02 390.85 1008.36 2377.2 1368.9
EGR-21 1176.12 80.31 451.53 1708.0 1256.4
EGR-22 1397.42 91.02 899.49 2387.9 1488.4


Mean Production 1985.8 1235.6
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 2023 PASTURELAND Total Production and Perennial Production (lbs/acre) for 7 plots 
2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot
Native 


Perennial 
Graminoids


Introduced 
Perennial 


Graminoids


Native 
Perennial 


Forbs


Introduced 
Perennial 


Forbs


Native and 
Introduced Annual 
Grasses and Forbs


TOTAL 
PRODUCTION


TOTAL PERENNIAL 
PRODUCTION


EPA-01 1536.63 98.16 74.96 1709.7 1634.8
EPA-02 1657.99 58.90 126.71 1142.21 2985.8 1843.6
EPA-03 503.29 44.62 1097.59 1645.5 547.9
EPA-04 174.90 2146.99 37.48 128.50 2487.9 2359.4
EPA-05 405.13 862.01 26.77 1734.73 3028.6 1293.9
EPA-06 671.05 137.42 17.85 1486.66 2313.0 826.3
EPA-07 1700.82 312.32 2013.1 1700.8


Mean Production 2312.0 1458.1
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 2024 GRAZING LAND Total Production and Perennial Production (lbs/acre) for 24 plots 
2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot
Native 


Perennial 
Graminoids


Introduced 
Perennial 


Graminoids


Native 
Perennial 


Forbs


Introduced 
Perennial 


Forbs


Native and 
Introduced Annual 
Grasses and Forbs


TOTAL 
PRODUCTION


TOTAL PERENNIAL 
PRODUCTION


EGR-01 542.55 792.41 55.33 23.20 1413.5 1390.3
EGR-02 16.06 2093.45 17.85 223.09 2350.4 2127.4
EGR-03 1017.28 706.74 24.63 32.30 1781.0 1748.6
EGR-04 1709.74 10.71 160.62 1881.1 1720.5
EGR-05 2432.55 35.69 2468.2 2432.5
EGR-06 1304.62 12.49 2309.40 3626.5 1317.1
EGR-07 733.51 922.69 0.71 547.90 2204.8 1656.9
EGR-08 1556.26 537.19 14.28 212.38 2320.1 2107.7
EGR-09 885.21 182.04 679.97 1747.2 1067.3
EGR-10 246.29 3169.63 174.90 3590.8 3415.9
EGR-11 1893.57 12.49 1906.1 1893.6
EGR-12 78.35 1988.16 2066.5 2066.5
EGR-13 813.82 631.78 1445.6 813.8
EGR-14 929.83 2.68 167.76 1100.3 932.5
EGR-15 513.99 66.03 274.84 854.9 580.0
EGR-16 867.36 173.12 4.28 483.65 1528.4 1044.8
EGR-17 1591.95 849.52 2441.5 1592.0
EGR-18 546.12 212.38 758.5 546.1
EGR-19 599.66 124.93 724.6 599.7
EGR-20 644.28 644.3 644.3
EGR-21 635.35 774.56 39.08 8.21 184.18 1641.4 1457.2
EGR-22 39.26 1393.85 3.93 1437.0 1433.1
EGR-23 856.66 621.08 1477.7 856.7
EGR-24 2337.96 2338.0 2338.0


Mean Production 1822.8 1490.9
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 2024 PASTURE LAND Total Production and Perennial Production (lbs/acre) for 6 plots 
2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot
Native 


Perennial 
Graminoids


Introduced 
Perennial 


Graminoids


Native 
Perennial 


Forbs


Introduced 
Perennial 


Forbs


Native and 
Introduced Annual 
Grasses and Forbs


TOTAL 
PRODUCTION


TOTAL PERENNIAL 
PRODUCTION


EPA-01 1088.67 9.82 123.86 1222.3 1098.5
EPA-02 1404.56 4.46 160.98 1570.0 1409.0
EPA-03 603.23 339.09 942.3 603.2
EPA-04 1049.40 35.69 5.18 264.14 1354.4 1090.3
EPA-05 751.36 126.71 3.57 87.45 969.1 881.6
EPA-06 1010.14 185.79 267.71 1463.6 1195.9


Mean Production 1253.6 1046.4
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Appendix D – 
Shrub Density for 2023-2024 Grazing Land Sample Plots 


Decker Coal Company Bond Release Area 







Appendix D
Woody Plant Density (stems/acre) for 43 plots in GRAZING LAND: 2023


2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot Live Woody Plants/Acre


EGR-01 0
EGR-02 101
EGR-03 101
EGR-04 506
EGR-05 101
EGR-06 506
EGR-07 0
EGR-08 0
EGR-09 0
EGR-10 0
EGR-11 1113
EGR-12 101
EGR-13 1417
EGR-14 101
EGR-15 0
EGR-16 506
EGR-17 0
EGR-18 101
EGR-19 0
EGR-20 0
EGR-21 0
EGR-22 0
EGR-23 2126
EGR-24 2530
EGR-25 2632
EGR-26 304
EGR-27 1113
EGR-28 1012
EGR-29 810
EGR-30 405
EGR-31 405
EGR-32 709
EGR-33 405
EGR-34 304
EGR-35 810
EGR-36 0
EGR-37 709
EGR-38 1316
EGR-39 607
EGR-40 607
EGR-41 1417
EGR-42 405
EGR-43 506


Mean Density 553
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Appendix D
Woody Plant Density (stems/acre) for 29 plots in GRAZING LAND: 2024


2023-2024 Phase III Revegetation Monitoring, East Decker Mine


Plot Live Woody Plants/Acre


EGR-01 0
EGR-02 1416
EGR-03 708
EGR-04 0
EGR-05 0
EGR-06 0
EGR-07 708
EGR-08 0
EGR-09 0
EGR-10 101
EGR-11 0
EGR-12 101
EGR-13 101
EGR-14 101
EGR-15 0
EGR-16 0
EGR-17 0
EGR-18 607
EGR-19 2226
EGR-20 0
EGR-21 0
EGR-22 708
EGR-23 2428
EGR-24 0
EGR-25 2529
EGR-26 911
EGR-27 2226
EGR-28 2428
EGR-29 1518


Mean Density 649
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Appendix E – 
Distribution Plots for All Land Uses Decker Coal 


Company Bond Release Area 
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Appendix F – 
Post-Fire Shrub Density Memo 
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WESTECH Environmental Services, Inc.  |  P.O. Box 6045  |  Helena, MT 59604  |  406.442.0950 


www.westech-env.com  


To:   Sabrina Temple, Permit Coordinator Decker Coal Company 
From:   John Beaver, Sr. Scientist/Principal WESTECH Environmental Services, Inc. 
Date:  January 6, 2025 
 
Subject:   Post-Fire Shrub Density Assessment  
Location: East Decker Mine 
 
This memo summarizes a shrub density assessment completed by WESTECH Environmental Services, Inc. 
(WESTECH) on September 16 and 17, 2025.  Shrub density was assessed at the East Decker Mine in areas 
classified as Grazing Land that had previously supported shrubs, but that had burned on May 12, 2025 
(Exhibit 1).  Shrubs in the unburned areas were unharmed; consequently, shrub density was not assessed 
in the unburned areas.  Further, herbaceous cover and production were likewise not assessed as the 
native and introduced grasses present within the burned area are known to be fire tolerant and had clearly 
re-established well following the fire.  Finally, shrub density was not assessed in areas classified as 
Pastureland as there is no requirement for shrubs to be present in Pastureland at East Decker. 
 
Two WESTECH scientists, Mr. Dan Culwell and Mr. Pete Christensen established 26 transects throughout 
burned areas that had previously supported shrubs (Photos 1 and 2).  Transects were 2-meters wide and 
varied in length to sample the entire portion of a shrub stand that had burned.  All live shrubs rooted 
within the 2-meter belt transect were recorded by species.  Overall, winterfat (Krascheninnikovia lanata), 
responded well to the fire and was the most numerous shrub recorded, including several plants that had 
already produced flowers.  In fact, it appeared that winterfat could be more numerous post-fire than it 
had been pre-fire.  Other species that had re-established following the fire were: four-wing saltbush 
(Atriplex canescens), Gardner’s saltbush (Atriplex gardneri), and rubber rabbitbrush (Ericameria 
nauseosa).  Big sagebrush (Artemisia tridentata) was not recorded and apparently did not re-sprout 
following the fire, although, big sagebrush was minimally present at the site prior to the fire. 
 
Following this sampling effort, shrub density data from burned areas were combined with previously 
collected shrub density data from unburned areas (i.e., the shrub density data that were collected in 2023 
and 2024 pursuant to an application for bond release (WESTECH 2025)).  Table 1 presents shrub density 
from unburned areas (2023 and 2024 transect data), with the 2025 burned area transect data.  These 
combined data cover the entire area classified as Grazing Land at East Decker. 
 
Most of the area that burned on May 12, 2025, occurred on Grazing Land.  The shrub density technical 
standard in Grazing Land at East Decker is 450 shrubs per acre (WESTECH 2025).  Mean shrub density in 
the combined burned and unburned areas within Grazing Land at East Decker is 843 shrubs per acre and 
exceeds this standard (Table 1).     
 
In summary, shrub density in Grazing Land at East Decker exceeded the shrub density technical standard 
in 2023 and 2024 and continues to exceed the technical standard in 2025.   
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References:   
 
WESTECH Environmental Services, Inc.  2025.  Decker Coal Company Phase III Bond Release Revegetation 


Monitoring Report, East Decker Mine, 2023-2024.  March 7, 2025.  14 pages + appendices. 
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Photo 1.  Transect showing re-established winterfat and four-wing saltbush in burned area 
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Photo 2.  Winterfat in burned area 
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Sample 
Year Transect ID Burned 


Transect 
Density 


(shrubs/acre)    
2023 EGR-07 No 0  Statistics 
2023 EGR-08 No 0  Technical Standard 450 
2023 EGR-09 No 0      
2023 EGR-10 No 0  Sample Size 59 
2023 EGR-12 No 101  Mean 842.7 
2023 EGR-13 No 1417  Standard Deviation 1002.4 
2023 EGR-17 No 0  Standard Error 130.5 
2023 EGR-19 No 0      
2023 EGR-20 No 0  hyp mean 405.0 
2023 EGR-21 No 0  α 0.1 
2023 EGR-23 No 2126  Tails 1.0 
2023 EGR-24 No 2530  Degrees of Freedom 58.0 
2023 EGR-25 No 2632  t-statistic 3.4 
2023 EGR-26 No 304  p value 0.0007 
2023 EGR-27 No 1113  t crititical value 1.2963 
2023 EGR-28 No 1012  Significant yes 
2023 EGR-32 No 709    
2023 EGR-33 No 405    
2023 EGR-43 No 506    
2024 EGR-05 No 0    
2024 EGR-15 No 0    
2024 EGR-16 No 0    
2024 EGR-17 No 0    
2024 EGR-18 No 607    
2024 EGR-22 No 0    
2024 EGR-23 No 708    
2024 EGR-24 No 2428    
2024 EGR-25 No 0    
2024 EGR-26 No 2529    
2024 EGR-27 No 911    
2024 EGR-28 No 2226    
2024 EGR-29 No 2428    
2024 EGR-30 No 1518    
2025 1A Yes 1048    
2025 1B Yes 577    
2025 1C Yes 1628    
2025 1D Yes 251    
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Sample 
Year Transect ID Burned 


Transect 
Density 


(shrubs/acre)    
2025 1E Yes 0    
2025 2B Yes 1375    
2025 2C Yes 228    
2025 2D Yes 1247    
2025 2E Yes 867    
2025 2F Yes 965    
2025 2G Yes 543    
2025 2H Yes 849    
2025 2I Yes 656    
2025 2J Yes 918    
2025 2K Yes 783    
2025 2L Yes 733    
2025 2M Yes 5810    
2025 2N Yes 391    
2025 2O Yes 564    
2025 2P Yes 749    
2025 3A Yes 237    
2025 3B Yes 500    
2025 3C Yes 1130    
2025 3D Yes 335    
2025 3E Yes 618    
2025 4A Yes 511    
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