
 
 

P.O. Box 449, Hardin, Montana, 59034   

 
4/30/2025 
 
Ms. Emily Lodman, Acting Supervisor 
Coal and Uranium Program 
Industrial and Energy Minerals Bureau 
Department of Environmental Quality 
P.O. Box 200901 
Helena, MT  59620-0901 
 
Permit ID: C1985005/MT-0007H 
Revision Type: Bond Release 
Permitting Action: Response 
Subject:  Absaloka Mine, SL21; First Round Completeness Deficiency Response 
 
Dear Ms. Lodman: 
 
Listed below are responses from Westmoreland Absaloka Mining, LLC for First Round 
Completeness Deficiency on Bond Release SL21, from the letter dated February 29, 2024.  
 
Deficiency 1: ARM 17.24.302(1): Application SL21 states acreage of 502 acres on the cover 
letter, as well as on Pages 7 and 16 within the application. The bond release form and vegetation 
monitoring report indicate 538 acres. Please update the application to the correct area and 
update the application so the reclaimed areas are consistent. 
  
Response 1: Westmoreland updated reclamation mapping, including stand boundary adjustments 
to match disturbance boundaries and reclamation areas more accurately. The acreage data in the 
bond release application, monitoring report, and maps have been updated to show the SL 21 
bond release area comprising 35 stands and a total of 536 acres.  
 
Deficiency 2: ARM 17.24.1116(6)(c)(i): Several deficiencies were identified within the 
statistical analysis of Phase III Null Hypothesis One-sided T-test results. The t*-Values are 
incorrect. It appears there is a consistent error in the calculation that will need to be addressed.  
 
Response 2: Erroneous t* statistics values were originally reported in the statistical evaluations 
within the monitoring report. Sections 3.1.3 and 3.1.4 in the monitoring report have been revised 
to provide corrected t* values. The revised values do not change the conclusion of the analysis, 
technical standards were achieved for all land use types and sample years. 
 
The explanation of how relative cover was derived from stratified cover values was insufficient. 
Please update the report to explain differences in total cover reported in Appendix B1 versus B2.  
 
Response: More detailed descriptions of stratified versus non-stratified data have been added to 
Section 2.1.2 of the monitoring report. Clarification regarding utilization of data types for Phase 
III analyses are provided in the monitoring report under Sections 2.2.2 Technical Standards, 3.1 
Assessment of Technical Standards, and 3.1.3 Vegetation Cover.  
 



 
 

P.O. Box 449, Hardin, Montana, 59034   

If you have any questions concerning this information, please contact David Kuzara at (406) 
281-7954.  
 

Noelle Boyer 
 
Noelle Boyer 
Permitting and Regulatory Compliance Analyst 
Westmoreland Mining LLC 
10375 Park Meadows Drive Suite 400, Lone Tree, CO 80124 
Direct: 720-440-6369 
Email: nboyer@westmoreland.com 
 
 
Cc: Jeff Fleischman, Office of Surface Mining Reclamation and Enforcement 

mailto:nboyer@westmoreland.com
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Gilbert, Sharona

From: Transfer Service
Sent: Wednesday, April 30, 2025 1:47 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: SL21_1_4-30-2025NB.zip 

SENT TO: DEQCoal@mt.gov 

SENT FROM: Noelle Boyer (nboyer@westmoreland.com) 



2

MESSAGE: 

Please see the attached Westmoreland Absaloka Mine SL 21Bond 
release completeness deficiency response round 1. If you have any 
questions concerning this information, please contact David Kuzara at 
(406) 281-7954. Thank you, Noelle 

 

To download this file,  
click on the link below: 

http://transfer.mt.gov/transfer/ReceivedFileReport?TransferID=113e0850-50da-4941-b37f-47dce27a1c5f
 

Replies to this email are not monitored. 
 

https://transfer.mt.gov/  
 

 

 



 
100 Sarpy Creek Rd. 

Hardin, MT 59034 
406.226.2250 

www.westmoreland.com 
 
 

January 3, 2024  
 
Dan Walsh 
Mining Bureau, Chief 
Department of Environmental Quality 
1520 East Sixth Ave 
PO Box 200901 
Helena, MT 59620 
 
Permit ID:  C1985005 / MT-0007H 
Revision Type: Bond Release 
Permitting Action: Submittal 
Subject: SL 21; Bond Calculation   
  
Dear Mr. Walsh: 
 
Westmoreland request for a Phase III Partial Release on approximately 502 acres of 
Absaloka Mine located in Big Horn County, Montana, under Surface Mining Permit No. 
C1985005 (renewed 01-25-2018) issued by the Montana Department of Environmental 
Quality (MDEQ) and Federal Permit No. MT-0007H (renewed 01-26-2018) issued by 
the Office of Surface Mining Reclamation and Enforcement (OSM).  
 
The request is specifically for liability only release of approximately 502 acres for 
reclaimed lands in the permit area. Present bond liability for Absaloka Mine is 
$24,180,000.00. The purpose of this bond release request is to document the progress 
of reclamation by Westmoreland at the Absaloka Mine. 
 
Please contact Noelle Boyer at (720) 440-6369 or NBoyer@westmoreland.com for any 
questions or concern. 
 
 
Sincerely, 

 
 
Garrick Goodheart 
Environmental and Engineering Manager 
Westmoreland Absaloka Mining LLC 
Phone: (406) 748-5139 
Fax: (406) 226-2302 
Email: ggoodheart@westmoreland.com 
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Gilbert, Sharona

From: Transfer Service
Sent: Wednesday, January 3, 2024 10:10 AM
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:  SL 21 Bond Release.zip 

SENT TO:  DEQCoal@mt.gov 

SENT FROM:  Noelle Boyer (nboyer@westmoreland.com) 

MESSAGE: 

Hello I am submitting SL 21 Bond Release for Absaloka. I tried to email it but with 
the CAD files it keeps kicking me back to me with a error message. Please contact 
Noelle Boyer at (720) 440‐6369 or NBoyer@westmoreland.com for any questions 
or concern. 

 

To download this file,  
click on the link below: 

http://transfer.mt.gov/transfer/ReceivedFileReport?TransferID=c52fdbc4‐f823‐4fbf‐904f‐3eb6255a7c06 
 

Replies to this email are not monitored. 

 

https://transfer.mt.gov/  
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Coal SMP Bond Release Form (01/15) - Page 1 of 3 


Montana Department of Environmental Quality Coal Section’s  
Application for Bond Release of Strip or Underground Mining Permit 


  
INSTRUCTIONS-See rules and regulations pursuant to the following: This application form is pursuant to Title 
82, Chapter 4, Part 2, MCA requiring permits for mining coal and uranium.  
 
The applicant agrees to: 


1. If federal minerals or surface are involved, send 1 complete copy to OSM, Casper Field Office Director and 1 complete 
copy to OSM, Denver Program Support Division Manager. Yes   N/A 


2. If there are no federal acres involved, send 1 complete copy of this application and attachments to OSM, Casper Field 
Office Director. Yes   N/A 


3. File application during the appropriate time or season pursuant to ARM 17.24.1111(2). Yes 
4. Submit Affidavit of Publication following the publication of Public Notice. Yes 


Attach any support documents that are referenced in this application and check the appropriate boxes below to indicate 
those attached. 


1.  Copies of letters sent to landowners 
2.  Appropriate narrative and/or tables addressing 82-4-232(6)(a) and (b) MCA, ARM 17.24.1111 and 17.24.1116 
3.  Proposed Public Notice pursuant to 82-4-232(6)(a) MCA 
4.  Maps (as necessary to evaluate the reclamation) 
5.  Other (Please describe):       


 
SECTION A – APPLICANT INFORMATION  
A1.   


1. Permit ID Number: C1985005/MT-0007H 
Site Name: Absaloka Mine 
Date Permit Approved: January 25, 2018 
 


2. Name of Applicant: Westmoreland Absaloka Mining, LLC 
Address: 1438 Absaloka Mine Road 
City: Hardin  State: MT  Zip Code: 59034 
 


SECTION B – BOND RELEASE      
 
B1.  


1.  
Name of Bonding 
Agent 


Address City State Zip 
Code 


Bond No(s) 


Travelers Casualty 
and Surety      


120 Market Place 
Bvld. One Tower 
Square 


Knoxville
      


TN 37922 107647052    
  


Travelers Casualty 
and Surety  


120 Market Place 
Bvld. One Tower 
Square 


Knoxville TN 37922 107647053 


AXIS Insurance 
Company 


10000 Avalon 
Boulevard ST200 


Alpharett
a 


GA 30009 DUA001737 


Fidelity and Deposit 
Company of 
Maryland (FID) 


1299 Zurich Way Schaumb
urg 


IL 60196
-1056 


9409234 


Argonaut Insurance 
Company 


PO Box 46901 San 
Antonio 


TX 78246 SUR0047043 


 
2. Current bond amount in effect: $20,090,000.00 


 
3. Total amount of bond requested for release: $0.00 


 
4. Bond Remaining if total release is granted: $20,090,000.00  


 



mailto:DEQCoal@mt.gov
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Coal SMP Bond Release Form (01/15) - Page 2 of 3 


5. Type of Disturbance :  Mine Level   Associated  Facilities   
 


6.  


Phase 
Acres 


*no 
decimals 


Legal Description 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)) 


536 


Township 
1 North, 
Range 37 


East: 
Sections 


25, 26, 35, 
and 36 


Township 
1 North, 
Range 38 


East: 
Sections 


19, 20, 29, 
30, 31, 
and 32 


Township 
1 South, 
Range 38 


East: 
 Section 4 


$0.00 


Phase IV: (Defined in ARM 17.24.1116(6)(d)) 
Check box if Phase IV includes 


undisturbed acres. If so, how many acres are 
undisturbed: 0 


0       $0.00 


Acreage to be Released 
*no decimals 


Permit Acreage Mineral Permit Acreage Surface 


Federal: 0 0 


Tribal: 0 0 


State: 0 0 


Private: 0 0 


County: 0 0 


Total: 0 0 


 
7. Check all that apply:  


  
Mineral Ownership 
Federal     State     Tribal    Private    County  Other  
 
Surface Ownership 
Federal     State     Tribal    Private    County  Other  
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Attachment #2 – Legal Description & Land Ownership 
 
This table provides the legal descriptions for the acreage that is being submitted for Phase III bond 
release liability in this application. 
    


Legal Description Surface Owner 


Township 1 North, Range 37 East  


Section 25 SW 1/4 Westmoreland 
  26 SE 1/4, NW 1/4 Westmoreland 


 35 NE 1/4 Westmoreland 
  36 NE 1/4, NW 1/4, SE 1/4 State of Montana 


Township 1 North, Range 38 East  


Section 19 NE 1/4, SE 1/4 Westmoreland 
  20 SW 1/4, NW 1/4 Westmoreland 
  29 SW 1/4, NW 1/4 Westmoreland 
 30 NE 1/4, SE 1/4 Westmoreland 
  31 NE 1/4, NW 1/4, SW 1/4 Westmoreland 
  32 NW 1/4 Westmoreland 


Township 1 South, Range 38 East  


Section 04 NE 1/4, SE 1/4, SW 1/4 Westmoreland 
 
This table provides a list of landowners and their addresses. 
 


Surface Owners Address City State Zip Code 


John & Teresa Rieger PO Box 164  Plevna MT 59344 


Folly Nelson  PO Box 121 Grass Range MT 59032 
City of Hardin  406 N. Cheyenne  Hardin MT 59034 
State of Montana DNRC 1625 East 11th Ave. Helena MT 59601 
Crum Ranches LLC 
ATTN: Debbie Hamilton HC 72, Box 973  Hysham MT 59038 


USA In Trust for the Crow Tribe  PO Box 69 Crow Agency MT 59022 
Big Horn County Commissioners  PO Box 908 Hardin MT 59034 
WCC Land Holding  PO Box 449 Hardin MT 59034 
Westmoreland Absaloka Mining LLC  PO Box 449 Hardin MT 59034 
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Attachment #3 – Introduction and Compliance with Regulations 
 
Westmoreland Absaloka Mining, LLC (Westmoreland), owns and operates the Absaloka Mine, 
located in Big Horn County, Montana, under Surface Mining Permit No. C1985005 (renewed 01-25-
2018) issued by the Montana Department of Environmental Quality (MDEQ) and Federal Permit No. 
MT-0007H (renewed 01-26-18) issued by the Office of Surface Mining Reclamation and Enforcement 
(OSM). The Absaloka Mine is located east of Hardin, Montana.  
 
This document is a request by Westmoreland for partial bond release liability for reclamation of the 
Absaloka Mine. The request is specifically for Phase III bond liability release of approximately 536 
acres of reclaimed lands in the permit area.  Present bond liability for Absaloka Mine is 
$20,090,000.00. The purpose of this bond liability release request is to document the progress of 
reclamation by Westmoreland.  
 
This application was prepared in compliance with the Montana Strip and Underground Mine 
Reclamation Act and the Permanent Regulatory Program pursuant to the Act.  The submittal 
specifically addresses the portions of ARM 17.24.1111 through 17.24.1116, which apply to bond 
release applications. 
 
The Phase III Bond Release Map is shown in Exhibit 1. The exhibit shows the requested bond release 
polygons and associated reclamation fields. Reclamation work was completed in accordance with 
the approved permit C1985005 reclamation plan.   
 
Reclamation Phase III [ARM 17.24.1116(6)(c)] shall be deemed completed when at least ten growing 
seasons have passed from the completion of reclamation treatments; a stable landscape has been 
established consistent with the approved postmining land use; the lands are not contributing 
suspended solids to stream flow or runoff outside the permit area in excess of the requirements of 
the permit; and as applicable, the provisions of a plan approved by the department for the sound 
future management of any permanent impoundment by the permittee or landowner have been 
implemented to the satisfaction of the department. It is Westmoreland’s belief that it has met these 
requirements. 
 
Areas disturbed and reclaimed prior to 1978 are included in this application.  These areas include 
Stand 015 and Stand 024B, comprising a total of 6 acres. 
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REQUEST FOR PARTIAL BOND RELEASE 
 
This request for partial release was prepared in compliance with the Montana Strip and Underground 
Mine Reclamation Act and the Permanent Regulatory Program pursuant to the Act.  The submittal 
specifically addresses the portions of ARM 17.24.1111 through 17.24.1116, which apply to bond 
release applications. 
 
MCA 82-4-232(6)(a) and (b): Area Mining Required -- Bond -- Alternative Plan 
 
 (6) (a) The permittee may file an application with the department for the release of all or part of 
a performance bond. The application must contain a proposed public notice of the precise location 
of the land affected, the number of acres for which bond release is sought, the permit and the date 
approved, the amount of the bond filed and the portion sought to be released, the type and 
appropriate dates of reclamation work performed, and a description of the results achieved as they 
relate to the permittee's approved reclamation plan. In addition, as part of any bond release 
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. 
 
(b) The department shall determine whether the application is administratively complete. An 
application is administratively complete if it includes: 
 
(i) the location and acreage of the land for which bond release is sought; 
 
(ii) the amount of bond release sought; 
 
(iii) a description of the completed reclamation, including the date of performance; 
 
(iv) a discussion of how the results of the completed reclamation satisfy the requirements of the 
approved reclamation plan; and 
 
(v) information required by rules implementing this part. 
 
ARM 17.24.1111 BONDING:  BOND RELEASE APPLICATION CONTENTS 
 
(1) This application is for partial liability release for the completion of approved reclamation work 
for pastureland and grazing land as post mine land uses.  The reclamation was completed in 
accordance with the Phase III revegetation criteria applicable to and consistent with the approved 
postmining land use pursuant to ARM 17.24.1116(6)(c). 
 
 (2) The time of filing will allow the Department to properly evaluate the completed reclamation 
operations. 
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(3) The application includes a copy of a letter to be sent to the following adjoining property 
owners, surface owners, local government bodies, planning agencies and sewage and water 
treatment facilities: John & Teresa Rieger, Folly Nelson, City of Hardin, State of Montana, and Crow 
Tribe.  They will be notified of Westmoreland’s intention to seek partial bond release.  A copy of the 
notification letter is shown in Attachment 5. 
 
(4) Notarized statement is on the application form. 
 
(5) A copy of the public notification is shown in Attachment 6.  Proof of publication of the 
advertisement will be submitted within 30 days of the final printing of the public notification. 
 
 
ARM 17.24.1112 BONDING: ADVERTISEMENT OF RELEASE APPLICATIONS AND RECEIPT OF 
OBJECTION 
 
(1) (a) - (h) The public notification will be submitted to the Big Horn County News located 


in Hardin, MT for advertisement in four consecutive weekly publications following the 
completeness review.  It contains all the required items listed in sub-paragraphs (b) - (h). 


 
(2) The deadline for written objections, requests for informal conferences or requests for public 
hearings by affected persons related to this proposed bond release application is 30 days following 
the last advertisement. 
 
ARM 17.24.1116 BONDING:  CRITERIA AND SCHEDULE FOR RELEASE OF BOND 
 
(1) It is Westmoreland’s belief that the requirements of the approved reclamation plans have 
been met. Therefore, Westmoreland requests liability release on approximately 536 acres of 
reclaimed areas.  The bond release fields are shown on Exhibit 1, as described in the application form, 
Attachment 1.  A summary of acreage by type of bond release and reclamation stand is provided in 
Table 1. 
 
(2) Westmoreland recognizes that it would remain responsible for any corrective actions 
necessary to comply with the Act, sub-chapters 3 - 13 of the rules, and the permit until final bond 
release. 
 
(3) Westmoreland is requesting release from the bond liability on the application parcels for 
completion of backfill, regrade, drainage control, soil placement, and seeding in accordance with the 
approved alternate reclamation plan.  All drill holes have been properly abandoned.  Soils have been 
replaced, revegetation has been established, and noxious weeds are controlled in accordance with 
the approved alternate reclamation plan.   
 
(4) Westmoreland is requesting liability release of Phase III bond release acreages as provided in 
Table 1.   
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(5) Current bond liability for Absaloka Mine is $20,090,000.00. The purpose of this bond liability 
release request is to document the progress of reclamation by Westmoreland.  
 
(6) This application is for Phase III reclamation acres as provided in Table 1.   
 
(6) (c) The following items briefly address the methods used by Westmoreland to complete 


requirements for Reclamation Phase III. 
The areas included in this application have been reclaimed in accordance with the mine Reclamation 
Plan (Exhibit B-31) and in compliance with applicable ARM regulations.  Reclamation includes 
respreading of soil, seeding, noxious weed control, and vegetation monitoring.  In addition to 
seeding, shrubs and trees have been seeded or planted at selected locations and wetland features 
have been seeded or planted using approved species. 
 
Dates of soil and seed application for each stand are provided in Table 2.  All of the stands included 
in this application have been seeded for at least 10 growing seasons and monitoring for two years 
after the 6th growing season.  The bond release area has been included in grazing operations at the 
mine and has supported suitable forage for use by livestock and wildlife.   
 
Monitoring data from the bond release area is provided in the Phase III Bond Release Revegetation 
Monitoring Report (May 2023).  This report summarizes the establishment of diverse, effective, and 
permanent reclamation in both Grazing and Pasture Land Use types.  These findings are supported 
by the achievement of technical standards and statistical evaluations of those data. 
 
(6) (d) Phase IV bond release will be applied for in future applications. 
 
(7) Information from annual reports and monitoring data, generated pursuant to ARM 
17.24.645, 17.24.646, 17.24.723, and 17.24.1129, and from Department inspection reports may be 
used or referenced to support application for bond release. 
 
(8) Westmoreland understands that following bond release, the Department shall reassert 
jurisdiction under the Act and this chapter if it is demonstrated that the bond release or statement 
of reasons made pursuant to ARM 17.24.1114(4) was based upon fraud, collusion, or 
misrepresentation of material fact. 
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Attachment #4 – Tables 
 
Table 1. Summary of Stands and Acreages for SL21 Phase III Bond Release 


  


 Table Notes: 
 1 Acreage is rounded to the nearest whole number 


* Stand reclaimed prior to the 1978 regulations  
 


 


Stand Acreage1 
Stand 15* 5 


Stand 24B* 1 
Stand 093P 1 
Stand 097 34 
Stand 174 3 


Stand 178a 1 
Stand 178b 5 
Stand 201a 1 
Stand 201b 1 
Stand 203a 3 
Stand 203b 5 
Stand 220 30 
Stand 241 17 
Stand 242 20 
Stand 243 11 
Stand 244 23 
Stand 245 32 
Stand 246 18 
Stand 248 10 
Stand 249 15 
Stand 250 25 
Stand 251 30 
Stand 252 7 
Stand 253 6 
Stand 254 11 
Stand 255 13 
Stand 256 46 
Stand 257 10 
Stand 258 4 
Stand 259 25 
Stand 260 10 
Stand 264 24 
Stand 265 15 
Stand 266 22 
Stand 267 52 


TOTALS: 35 Stands 536 acres 
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Table 2. RMDS for SL21 Phase III Bond Release Application Stands 


Field 
Information Soiling Seeding and Planting Bond Release Summary 


Field 
ID Acres Soiling 


Date Material Target Depth Seed/Plant 
Date Seed Mix or Plant Species Rate Phase I Phase II Phase 


III 


Stand 
015 5 NR NR NR 4/1975 1974: Composite, plus 


ponderosa pine. 23 SL20(2022) SL20(2022) SL21 
(2023) 


Stand 
024B 1 NR NR (Reported Depth) 


Topsoil = 8" 4/1975 Old NR SL20(2022) SL20(2022) SL21 
(2023) 


Stand 
093P 1 NR TS NR 10/1981 Ponderosa pine seed NR 1985 SL20(2022) SL21 


(2023) 
Stand 
097 34 NR TS NR 10/1981 Modified reclamation & 


drainage bottom NR 1985 SL20(2022) SL21 
(2023) 


Stand 
174 3 1993 TS 


(Calculated Depth) 
Subsoil=15.2", 
Topsoil=6.1" 


11/2/1993 1991: lowland (4.8) 
1992: upland (4.8) 4.8 51(2000) SL20(2022) SL21 


(2023) 


Stand 
178a 1 1994 TS 


(Calculated Depth) 
Subsoil=18.3", 
Topsoil=12.3" 


5/17/1994 1992: upland 12.7 51(2000) SL20(2022) SL21 
(2023) 


Stand 
178b 5 1994 TS 


(Calculated Depth) 
Subsoil=18.3", 
Topsoil=12.3" 


5/17/1994 1992: upland 12.7 51(2000) SL20(2022) SL21 
(2023) 


Stand 
201a 1 1997 TS 


(Calculated Depth) 
Subsoil=13.8", 
Topsoil=10.3" 


8/23/1997 1992: lowland 4.6 51(2000) SL20(2022) SL21 
(2023) 


Stand 
201b 1 1997 TS 


(Calculated Depth) 
Subsoil=13.8", 
Topsoil=10.3" 


8/23/1997 1992: lowland 4.6 51(2000) SL20(2022) SL21 
(2023) 


Stand 
203a 3 1997 NR NR 10/1997 1992: lowland -- 51(2000) SL20(2022) SL21 


(2023) 
Stand 
203b 5 1997 NR NR 10/1997 1992: lowland -- 51(2000) SL20(2022) SL21 


(2023) 
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Field 
Information Soiling Seeding and Planting Bond Release Summary 


Field 
ID Acres Soiling 


Date Material Target Depth Seed/Plant 
Date Seed Mix or Plant Species Rate Phase I Phase II Phase 


III 


Stand 
220 30 1999 TS 


(Calculated Depth) 
Subsoil=Unmined, 


Topsoil=2.8" 
10/4/1999 Upland 


Lowland 
5.0 
5.0 


1985, 
53(2001) 68(2004) SL21 


(2023) 


Stand 
241 17 2004 TS 


(Verified Depth) 
Subsoil=15.8", 
Topsoil=5.5" 


10/26/2004 
5/2014 


2002: lowland (7.5) 
2002: upland (4.3) 
5/2014: Silver & big 
sagebrush, juniper, 
chokecherry, golden 
currant, Woods' rose, 
snowberry 


7.5 
4.3 97(2009) 97(2009) SL21 


(2023) 


Stand 
242 20 2004 TS 


(Verified Depth) 
Subsoil=16.8", 
Topsoil=6.3" 


10/20/2005 Grassland 4.5 97(2009) 97(2009) SL21 
(2023) 


Stand 
243 11 2004 TS 


(Verified Depth) 
Subsoil=36.0", 
Topsoil=12.0" 


10/25/2004 
5/2013 
5/2014 


2000: drainage (3.8) 
2013: Woods' rose, 
snowberry, chokecherry, 
buffaloberry 
2014: American plum, 
chokecherry, buffalo berry, 
snowberry 


3.8 68(2004) 82(2007) SL21 
(2023) 


Stand 
244 23 2004 TS 


(Verified Depth) 
Subsoil=18.5", 
Topsoil=3.0" 


10/7/2004 2002: upland 3.9 68(2004) 82(2007) SL21 
(2023) 


Stand 
245 32 2004 TS 


(Verified Depth) 
Subsoil=26.5", 
Topsoil=11.5" 


10/10/2004, 
5/2014 


2002: upland (4.7) 
2014: ponderosa pine 4.7 79(2006) 82(2007) SL21 


(2023) 


Stand 
246 18 2004 TS 


(Verified Depth) 
Subsoil=19.3", 
Topsoil=7.3" 


12/20/2004 2004: upland 5.6 79(2006) 82(2007) SL21 
(2023) 







C1985005/MT-0007H SL21: Phase III Application 
 


  


Field 
Information Soiling Seeding and Planting Bond Release Summary 


Field 
ID Acres Soiling 


Date Material Target Depth Seed/Plant 
Date Seed Mix or Plant Species Rate Phase I Phase II Phase 


III 


Stand 
248 10 2004 TS 


(Verified Depth) 
Subsoil=22.3", 
Topsoil=9.0" 


11/14/2004 2002: upland 5 79(2006) SL20(2022) SL21 
(2023) 


Stand 
249 15 2005 TS 


(Verified Depth) 
Subsoil=18.7", 
Topsoil=6.3" 


2/13/2006 2005: grassland 4 79(2006) 97(2009) SL21 
(2023) 


Stand 
250 25 2005 TS 


(Verified Depth) 
Subsoil=15.4", 
Topsoil=7.8" 


10/21/2005 2004: lowland 
2004: upland 


5.4 
4.5 97(2009) 97(2009) SL21 


(2023) 


Stand 
251 30 2005 TS 


(Verified Depth) 
Subsoil=17.7", 
Topsoil=5.8" 


9/21/2005 
2002: drainage 
2004: lowland 
2004: upland 


7.5 
8.0 
4.5 


79(2006) 97(2009) SL21 
(2023) 


Stand 
252 7 2005 TS 


(Verified Depth) 
Subsoil=19.0", 
Topsoil=5.5" 


9/20/2005 2004: upland 4.6 79(2006) 97(2009) SL21 
(2023) 


Stand 
253 6 2006 TS 


(Verified Depth) 
Subsoil=19.0", 
Topsoil=8.0" 


5/3/2006 2002: drainage 5 97(2009) 97(2009) SL21 
(2023) 


Stand 
254 11 2006 TS 


(Verified Depth) 
Subsoil=20.0", 
Topsoil=7.5" 


5/4/2006 2005: grassland 4.8 97(2009) 97(2009) SL21 
(2023) 


Stand 
255 13 2006 TS 


(Verified Depth) 
Subsoil=23.0", 
Topsoil=6.7" 


11/7/2006 
5/2014 


2005 grassland (4.6) 
2014: Juniper, pine, 
American plum, 
chokecherry, golden 
currant, Woods' rose, 
buffaloberry, snowberry 


4.6 


97(2009) 97(2009) 


SL21 
(2023) 


Stand 
256 46 2006 TS 


(Verified Depth) 
Subsoil=21.4", 
Topsoil=8.6" 


6/14/2006 2005: grassland 4.8 79(2006) 97(2009) SL21 
(2023) 
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Field 
Information Soiling Seeding and Planting Bond Release Summary 


Field 
ID Acres Soiling 


Date Material Target Depth Seed/Plant 
Date Seed Mix or Plant Species Rate Phase I Phase II Phase 


III 


Stand 
257 10 2006 TS 


(Verified Depth) 
Subsoil16.0", 
Topsoil=6.5" 


6/19/2006 2005: grassland 5.2 79(2006) 97(2009) SL21 
(2023) 


Stand 
258 4 2006 TS 


(Verified Depth) 
Subsoil=19.0", 
Topsoil=8.5" 


6/19/2006 2005: grassland 6 79(2006) 97(2009) SL21 
(2023) 


Stand 
259 25 2006 TS 


(Verified Depth) 
Subsoil=17.8", 
Topsoil=6.8" 


10/24/2007 2005: grassland NR 97 (2009) & 
SL20(2022) SL20(2022) SL21 


(2023) 


Stand 
260 10 2006 TS 


(Verified Depth) 
Subsoil=11.0", 
Topsoil=7.0" 


11/7/2006 2005: grassland 4 97(2009) 97(2009) SL21 
(2023) 


Stand 
264 24 2008 TS 


(Verified Depth) 
Subsoil=15.4", 
Topsoil=6.6" 


7/31/2008 2006: grassland 5 97(2009), 
SL20(2022) SL20(2022) SL21 


(2023) 


Stand 
265 15 2008 TS 


(Verified Depth) 
Subsoil=13.7", 
Topsoil=10.7" 


5/6/2008 2005: grassland 5 97(2009), 
SL20(2022) SL20(2022) SL21 


(2023) 


Stand 
266 22 2009 TS 


(Verified Depth) 
Subsoil=28.5", 
Topsoil=9.0" 


11/11/2009 2006: grassland 5 97(2009), 
SL20(2022) SL20(2022) SL21 


(2023) 


Stand 
267 52 2009 TS 


(Verified Depth) 
Subsoil=27.0", 
Topsoil=6.0" 


11/7/ 2009 2006: grassland 5 SL20(2022) SL20(2022) SL21 
(2023) 
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Attachment #5 – Landowner Notification Letter 
 
Dear Landowner: 
 
Westmoreland Absaloka Mining, LLC (Westmoreland), owns and operates the Absaloka Mine, located in 
Big Horn County, Montana, under Surface Mining Permit No. C1985005 (renewed 01-25-2018) issued by the 
Montana Department of Environmental Quality (MDEQ) and Federal Permit No. MT-0007H (renewed 01-26-
2018) issued by the Office of Surface Mining Reclamation and Enforcement (OSM).  
 
Westmoreland submitted to the Montana Department of Environmental Quality an application for partial 
release of bond liability on 536 acres of land on which Phase III reclamation has been completed. These lands 
are located within portions of the following legal descriptions: 
 
Township 1 North, Range 37 East: 
 Sections 25, 26, 35, and 36 
Township 1 North, Range 38 East: 
 Sections 19, 20, 29, 30, 31, and 32 
Township 1 South, Range 38 East: 
 Section 4 
 
Phase III reclamation includes meeting the revegetation criteria applicable to and consistent with the 
approved postmining land use pursuant to ARM 17.24.1116(6)(c). These activities were completed on the 
above described lands in accordance with the Montana Strip and Underground Mine Reclamation Act, the 
rules adopted there under and the approved mining and reclamation plan and permit for Absaloka Mine. 
 
Present bond liability for Absaloka Mine is $20,090,000.00. The purpose of the bond release liability request 
is to document the progress of reclamation by Westmoreland. 
 
The application is available for inspection at the Department of Environmental Quality office in Helena (1520 
E 6th Avenue). Electronic copies of the application may be requested by visiting the website 
https://deq.mt.gov/mining/Programs/coal or 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.  
  
This letter is being sent to fulfill the requirements of ARM 17.24.1111(3) of Montana’s Permanent Program, 
Strip and Underground Reclamation Rules and Regulations.  
  
Sincerely,  
David Kuzara 
Manager, Environmental and Regulatory Affairs 
Westmoreland Mining LLC 



https://deq.mt.gov/mining/Programs/coal

mailto:DEQCoal@mt.gov

mailto:DEQCoal@mt.gov
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Attachment #6 – Public Notice 
 


PUBLIC NOTICE 
 
Westmoreland Absaloka Mining, LLC (Westmoreland), owns and operates the Absaloka Mine, located in 
Big Horn County, Montana, under Surface Mining Permit No. C1985005 (renewed 01-25-2018) issued by 
the Montana Department of Environmental Quality (MDEQ) and Federal Permit No. MT-0007H (renewed 
01-26-2018) issued by the Office of Surface Mining Reclamation and Enforcement (OSM).  
 
Westmoreland submitted to the Montana Department of Environmental Quality an application for partial 
release of bond liability on 536 acres of land on which Phase III reclamation has been completed. These 
lands are located within portions of the following legal descriptions: 
 
Township 1 North, Range 37 East: 
 Sections 25, 26, 35, and 36 
Township 1 North, Range 38 East: 
 Sections 19, 20, 29, 30, 31, and 32 
Township 1 South, Range 38 East: 
 Section 4 
 
Phase III reclamation includes meeting the revegetation criteria applicable to and consistent with the 
approved postmining land use pursuant to ARM 17.24.1116(6)(c). These activities were completed on the 
aforementioned lands in accordance with the Montana Strip and Underground Mine Reclamation Act, the 
rules adopted there under and the approved mining and reclamation plan and permit for Absaloka Mine. 
Present bond liability for Absaloka Mine is $20,090,000.00. The purpose of the bond release request is to 
document the progress of reclamation by Westmoreland. 
 
The application is available for inspection at the Department of Environmental Quality office in Helena 
(1520 E 6th Avenue). Electronic copies of the application may be requested by visiting the website 
https://deq.mt.gov/mining/Programs/coal or 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.  
 
  



https://deq.mt.gov/mining/Programs/coal

mailto:DEQCoal@mt.gov

mailto:DEQCoal@mt.gov
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1.0 INTRODUCTION 
The Westmoreland Absaloka Mine (Mine), located in Big Horn County, Montana, was the first new coal 
mine operation permitted under the 1973 Montana Strip and Underground Mine Reclamation Act (Figure 
1).  The mine operates under mining permits C1985005 / MT-0007H under joint regulatory oversight by 
Montana Department of Environmental Quality (MDEQ) and Office of Surface Mining (OSM).  Coal mining 
has been conducted continuously at Absaloka Mine since 1974.  Total mine disturbance to-date is 
approximately 5129 acres with approximately  3371 acres reclaimed, as reported in the Mine’s 2022 
annual reports.   


Westmoreland Absaloka Mining, LLC, with the assistance of WESTECH Environmental Services, Inc. 
(WESTECH), has completed a Phase III bond release evaluation of eligible reclamation vegetation at the 
Absaloka Mine.  Phase III bond release has been previously approved on approximately 2237 acres.  The 
reclaimed areas are categorized according to factors such as slope and vegetation as either Grazing or 
Pasture Post-mine Land Uses.  Revegetation data presented in this report includes comparisons to 
technical standards for reclamation provided in the Reclamation Plan for the mine (Exhibit B31).   


The Phase III Bond Release Area evaluated in this report consists of 35 reclamation stands covering a 
combined area of 536 acres that were seeded between 1975 and 2009 (Table 1-1).  This area includes 
Stand 015 (5 acres) and Stand 024B (1 acre) that were reseeded in 1975 and thus are designated as Pre-
1978 Stands.  Areas where land was reclaimed from coal mining prior to May 3, 1978 are included within 
a “pre-law” category and are not subject to reclamation standards, although reclamation in these areas 
should be diverse, effective, and permanent.   


Exhibit 1 identifies the locations of areas described in this Phase III monitoring report. 


Table 1-1.  List of Reclamation Stands and Acres in Bond Release Area 


Stand ID Acres 


  
  
  
  
  
  
  
  
  
  
  
  


Stand ID Acres 


  
  
  
  
  
  
  
  
  
  
  
  


Stand ID Acres 
Stand 015* 5 Stand 241 17 Stand 254 11 


Stand 024B* 1 Stand 242 20 Stand 255 13 
Stand 093P 1 Stand 243 11 Stand 256 46 
Stand 097 34 Stand 244 23 Stand 257 10 
Stand 174 3 Stand 245 32 Stand 258 5 


Stand 178a 1 Stand 246 18 Stand 259 25 
Stand 178b 5 Stand 248 10 Stand 260 10 
Stand 201a 1 Stand 249 15 Stand 264 24 
Stand 201b 1 Stand 250 25 Stand 265 15 
Stand 203a 3 Stand 251 30 Stand 266 22 
Stand 203b 5 Stand 252 7 Stand 267 52 
Stand 220 30 Stand 253 6   


Footnotes:  
*Denotes Pre-1978 Stands TOTALS   35 Stands 536 Acres 
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Figure 1. Project Location Map 
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2.0 METHODS 
The two primary analyses associated with the Phase III Bond Release data presented in this report are 
quantitative field surveys and statistical data analysis/reporting.  The quantitative survey includes field 
survey of monitoring plots and Post-mine Land Use mapping.  Data analyses provided in this report include 
statistical analysis of field data for comparisons to technical reclamation standards and statistical 
evaluations of sampling adequacy.  Detailed descriptions of the methods used in this report are described 
in the following sections. 


2.1 QUANTITATIVE SURVEY 
The field survey was conducted between July 6-10 in 2016 by Ken Scow, assisted by Ed Darfler, Drake 
Barton, and Kathy Lloyd.  The second year of survey was conducted July 3-9 in 2017 by Ken Scow, assisted 
by Ed Darfler, Drake Barton, Sara Owen, and Steve Cooper.  Dan Culwell provided technical assistance for 
field surveys.   


 Sample Location and Sample Size 
Sample locations were selected using a stratified random procedure prior to each field inventory to 
identify sample points within both types of Post-mine Land Use.  The Bond Release Area was gridded at a 
spacing of 100 feet, and sample sites were randomly distributed for postulated sample sizes.  Sample 
locations were identified in the field using resource-grade Global Positioning System (GPS) units; sample 
sites are shown by year on Exhibit 1. 


Sample size varied by Post-mine Land Use types according to the predicted, relative areal extent of each 
type within the proposed Bond Release Area.  Sample sites were also apportioned to account for projected 
sample adequacy considerations.  Sample size was based on current MDEQ guidelines to address 
hypothesis testing of data collected during the Phase III vegetation inventory (MDEQ 2009).  Reverse null 
hypothesis testing of data was anticipated.   


Plot sizes at each sample site are listed below for each sample parameter: 


1) canopy cover was ocularly estimated by species within a 0.01-acre circular plot centered on 
each randomly selected point; 


2) annual production was harvested in a 0.5m2 rectangular plot centered on each point; 
3) tree density was estimated by recording species and dbh class for specimens rooted within a 


0.1-acre circular plot centered on each random point. 


For each sample site, site characterization data such as plot location, sample date, personnel, percent 
slope, aspect, topography, and slope configuration were recorded.  Each plot was identified as 
representative of either Grazing or Pasture Post-mine Land Use Type (Exhibit 1).  Methods used for the 
quantitative field survey, including stratified random distribution of sample sites, were identical for the 
inventory of both the Grazing and Pasture Post-mine Land Use types.   







Absaloka Mine 
Phase III Revegetation Monitoring Report 


April 2025 


 


 4  


 Canopy Cover 
In each 0.01-acre plot (11.8-feet radius), surveyors recorded ocular estimates of percent 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 each species, total live vascular plant 
cover, and for each morphological (i.e., functional) class category.  Morphological class categories include 
tree, shrub, perennial graminoid, annual graminoid, perennial forb and annual/biennial forb.  Canopy 
cover data are recorded in two formats:  stratified cover and non-stratified cover.  Relative cover is 
calculated in the office using stratified cover values.  These different types of cover measurements and 
their rationale are described below as well as in published sources (Elzinga et al. 1998, USFS 1987, and 
Mueller-Dombois and Ellenberg 1974).  


2.1.2.1 Stratified Cover 


Stratified cover is the sum of the cover of all individuals of all species present within a sample plot and is 
a measure of the abundance of each species on a plot.  To measure stratified cover, surveyors estimate 
the total canopy cover of each species on the plot.  The sum of canopy cover of all species on a plot is the 
total stratified cover on the plot because it adds all of the cover on a plot regardless of which strata plants 
are present (e.g., tree, shrub, grass, forb).  Consequently, stratified cover may equal more than 100 
percent since species often grow intermixed or underneath one another (e.g., forbs growing under grasses 
or grasses growing under shrubs). 


Stratified cover may also be added for all plots within a study area to assess abundance for the study area 
as a whole.  Converting stratified cover to relative cover provides a measurement of species diversity 
because it records both the number of species present as well as their relative abundance at a site.   


2.1.2.2 Non-Stratified Cover 


As noted above, species frequently grow intermixed with, or underneath, other species.  For example, 
blue grama (Bouteloua gracilis) might grow underneath green needlegrass (Stipa viridula), or western 
yarrow (Achillea millefolium) might grow under silver sagebrush (Artemisia cana).  To account for this 
overlap among species, vegetation surveyors ocularly estimate the amount of canopy overlap within and 
among strata to estimate the total amount of each strata present regardless of whether plants are 
growing underneath each other.  This assessment is termed non-stratified cover since the amount of 
overlap within and among strata is removed.  Total non-stratified canopy cover cannot be more than 100 
percent because not more than 100 percent of a plot can be covered by some type of vegetation, whether 
that vegetation is comprised of a single species, or numerous species growing over one another.  
Consequently, non-stratified cover is an assessment of the degree of ground exposure since it estimates 
the amount of ground within a plot that is covered by plant canopy.  The mean total non-stratified cover 
at a site is an estimate of the total amount of ground covered by plant canopy. 
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Note that because the amount of overlap is estimated in the field, it cannot be replicated in the office by 
adding or subtracting cover values as it is unknown how the plants were distributed on the plot and 
whether they were growing separate from, or intermixed/underneath, other species. 


2.1.2.3 Relative Cover 


Relative cover is derived from stratified cover by dividing the cover of a species or morphological class by 
the total stratified cover.  This measurement may be determined at the plot or site level, but for purposes 
of describing vegetation or land use types for bond release, relative cover at the site level is most relevant.  
To determine relative cover in the bond release area, the sum of canopy cover for a species is divided by 
the sum of stratified canopy cover for all species.  This same method may be used for morphological 
classes to determine the relative cover of each class, i.e., native perennial grasses compared to native 
perennial forbs, or trees compared to shrubs. 


 Production 
Annual above-ground herbaceous production was determined through clipping all vegetation rooted 
within a 0.5m2 quadrat frame.  The vegetation clippings were separated into the following herbaceous 
classes:  perennial grasses/ sedges, perennial forbs, and annual grasses combined with annual/biennial 
forbs.  The perennial classes were further separated as to origin (native versus introduced).  Additionally, 
introduced perennial forbs were segregated according to noxious versus non-noxious weed status.  Shrub 
production was not harvested.  In the laboratory, all production samples were dried until constant weight 
was achieved and weighed to the nearest 0.1 gram. 


Production data were converted from grams per square meter (g/m2) to pounds per acre (lbs/ac) using 
the conversion factor of 8.92179. 


 Tree Density 
Tree density was recorded within a 0.1-acre circular plot (37.2-feet radius) centered on each sample point. 
The 0.1-acre plot perimeter was measured using a fiberglass tape and marked with pin-flags.  Live trees 
were counted in each plot by species and recorded based on groupings of diameter-at-breast-height 
(dbh). 


 Species Documentation 
All vascular plant species observed in the field were recorded on monitoring forms; taxa not readily 
identified in the field were collected and identified in the laboratory.  Taxonomic references used include 
but are 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).   


Species listed as noxious weeds by the Montana Department of Agriculture (MDOA) or Big Horn County 
were quantitatively sampled for canopy cover and separated from other species during production 
sampling (MDOA 2019). 
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2.2 DATA ANALYSIS/REPORTING 
Sampling data were compiled and tabulated to enable direct comparisons of vegetation cover, 
production, and diversity with technical standards. Data were tabulated by plot and summarized 
according to survey year and Post-mine Land Use type. Using these data, stratified cover values and 
relative cover values were tabulated to evaluate composition and diversity. 


Procedures to evaluate data distributions and approved technical standards for each Post-mine Land Use 
type are described below relative to Phase III bond release criteria.   


 Analyses of Data Variance 
Consistent with MDEQ guidelines and prior to comparisons with technical standards, data were evaluated 
using variance measurements and histogram statistics to confirm normal data distributions (MDEQ 2009). 
Statistical data analysis was conducted using Microsoft Excel and JASP software packages.   


 Technical Standards 
Approved technical standards for Grazing and Pasture Post-mine Land Uses are included in Table 2-1 and 
Table 2-2 for reference.  


Table 2-1. Technical Standards for Vegetation Cover and Production at the Absaloka Mine 


Post-mine Land Use 
Total Canopy 


Cover1  
(%) 


Perennial 
Canopy Cover2 


(%) 


Total 
Production  
(lbs/acre) 


Perennial 
Production  
(lbs/acre) 


Grazing Land 53 48 967 823 


Pastureland  49 40 1490 1328 
1 Non-stratified cover 
2 Stratified cover 
* Noxious weed cover or production is not included in these standards.  


In addition to the vegetation cover and production standards presented in Table 2-1, there are also 
standards for vegetation utility, diversity, and seasonality. Technical standards for diversity and 
seasonality are presented in Table 2-2.  
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Table 2-2. Technical Standards for Diversity and Seasonality at the Absaloka Mine 


Post-mine 
Land Use Diversity and Seasonality 


Grazing 
Land 


Minimum of 4 
native perennial 


cool-season 
grasses present, 


with this functional 
group contributing 


a minimum 25% 
relative cover 


Minimum of 2 
native perennial 


warm-season 
grasses present, 


with this functional 
group contributing 


a minimum 3% 
relative cover 


Minimum of 6 native 
perennial forbs, 


shrubs and/or sub-
shrubs present, with 


these functional 
groups contributing, 


in combination, a 
minimum 11% 
relative cover 


Maximum 
contribution of 


introduced 
perennial cool-
season grasses 


functional 
group of 15% 
relative cover 


Maximum 
contribution of 


introduced 
perennial forbs 


functional group 
of 3% relative 


cover (excluding 
listed noxious 


weeds) 


Pasture-
land Adapted Forage Plants 


Statistical tests were conducted for each year of Phase III data to determine achievement of the cover and 
production performance standards, using the reverse null hypothesis suggested in MDEQ guidance 
(MDEQ 2009). 


In addition to data comparisons with numeric standards, vegetation utility was demonstrated by 
documenting livestock grazing (stocking rate) within the Bond Release Area. 


3.0 RESULTS 
Revegetated stands in the Bond Release Area are well-established, exhibit stable soils, and generally 
represent a seral successional stage of vegetation.  Direct comparisons of sampled parameters (cover, 
production, seasonality, and diversity) were made between the Bond Release Area and approved 
technical standards.   


Post-mine Land Use types in the Bond Release Area were categorized based on existing conditions, 
primarily based on relative composition of native versus introduced perennial grass and forb species.  
Grazing Land stands were dominated by native grasses while Pastureland stands were generally 
dominated by introduced perennial grasses and forbs. 


Tabulated sampling results of field survey data are presented in the Appendices of this report.  Appendix 
A provides a summary of mean vegetation canopy cover by species and functional class. Appendix B1 
provides plot characteristics such as topography, ground cover, and vegetation structure.  Appendix B2 
provides tabulation of canopy cover by species for each sample plot. Appendix C provides production data 
summarized by plot. Appendix D provides statistical summaries for each Phase III evaluation dataset.  
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3.1 ASSESSMENT OF TECHNICAL STANDARDS 
Data collected in the summers of 2016 and 2017 were used to evaluate vegetation characteristics on 
reclaimed land within the Bond Release Area.  Data were compiled by sample year and by Post-mine Land 
Use types for comparison to the approved technical standards.   


Sample data met the requirements for achieving the performance criteria of technical standards in all 
Post-mine Land Use Types for both sample years.  Statistical comparisons between sample data to 
technical standards are summarized in Tables 3-1 through 3-4 for vegetation cover and production. The 
mean and sample standard deviation provided in statistical comparison tables are based on total non-
stratified vegetation cover (percent) and perennial vegetation cover (percent) stratified by morphological 
class, excluding shrubs, trees, and listed noxious weeds (Appendix B1).   


 Statistical Evaluation of Sample Data 
All sample data were evaluated as separate datasets based on separations using Post-mine Land Use Type, 
sample year, and sample variable.  Data distributions were evaluated to determine if data within each 
dataset were distributed normally or required transformation prior to statistical analyses and comparison 
to technical standards.  Descriptive statistics and distribution analyses for each dataset are provided in 
Appendix D.  


 Statistical Evaluation of Approved Standards 
Statistical analysis is based on the reverse null hypothesis test (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. 


 
The t critical value (t) is the upper-tail distribution probability (1-α) with n-1 degrees of freedom.  Sampling 
results are compared to the technical standards for vegetation cover and production in the following two 
sections.  
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 Vegetation Cover 
Mean non-stratified total vegetation cover and perennial cover stratified by morphological class (minus 
noxious weeds) is reported by Post-mine Land Use Type in Tables 3-1 and 3-2.  Based on statistical tests, 
non-stratified total cover and stratified perennial cover minus noxious weeds met the technical standard 
for vegetation cover in Grazing Land and Pastureland Post-mine Land Uses in each sampling year.   
 
Plot data and summary vegetation data, including non-stratified cover, for each year are provided in 
Appendix B1; detailed vegetation canopy cover data and stratified cover for each plot are presented in 
Appendix B2. Statistical information used to derive the summary tables below are also presented in Tables 
D1 and D2 of Appendix D. 


Table 3-1. Statistical Evaluation of Technical Standard for GRAZING LAND Vegetation Cover (%), 
Absaloka Mine Phase III Evaluation, 2016 and 2017 


CATEGORY n Mean 
Approved 
Technical 
Standard 


s t t*  t*≥ t 
Technical 
Standard 


Met 


GRAZING LAND: TOTAL COVER 
2016 32 76.4 53 6.8 1.309 23.875 Yes Yes 


2017 36 83.1 53 7.7 1.306 27.584 Yes Yes 


GRAZING LAND: PERENNIAL COVER 


2016 32 79.3 48 16.5 1.309 12.377 Yes Yes 


2017 36 64.2 48 18.8 1.306 6.702 Yes Yes 


 


Table 3-2. Statistical Evaluation of Technical Standard for PASTURELAND Vegetation Cover (%), 
Absaloka Mine Phase III Evaluation, 2016 and 2017 


CATEGORY n Mean 
Approved 
Technical 
Standard 


s t t*  t*≥ t 
Technical 
Standard 


Met 


PASTURELAND: TOTAL COVER 
2016 33 76.9 49 7.7 1.309 24.470 Yes Yes 


2017 37 82.3 49 5.2 1.305 44.685 Yes Yes 


PASTURELAND: PERENNIAL COVER 
2016 33 75.3 40 14.9 1.309 15.152 Yes Yes 


2017 37 70.1 40 18.1 1.305 11.460 Yes Yes 


 Vegetation Production 
Vegetation production is reported for total production (all species) and perennial production ( only 
perennial species) for each Post-mine Land Use Type in Tables 3-3 and 3-4. Production was calculated by 
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converting production data from g/m2 to lbs/acre to be consistent with technical standards. Reported 
values do not include listed noxious weeds. Total vegetative production meets the technical standard for 
both Grazing and Pasture Post-mine Land Use Types for each sampling year.  
 
Tabulations of production data are presented in Appendix C. 


Table 3-3 Statistical Evaluation of Technical Standard for GRAZING LAND Production (lbs/acre), 
Absaloka Mine Phase III Evaluation, 2016 and 2017 


CATEGORY n Mean 
Approved 
Technical 
Standard 


s t t*  t*≥ t 
Technical 
Standard 


Met 


GRAZING LAND: TOTAL PRODUCTION 


2016 32 1476.6 967 468.4 1.309 7.322 Yes Yes 


2017 36 2432.4 967 970.3 1.306 9.659 Yes Yes 


GRAZING LAND: PERENNIAL PRODUCTION 


2016 32 1083.5 823 546.8 1.309 3.546 Yes Yes 


2017 36 1433.0 823 827.1 1.306 5.022 Yes Yes 


Table 3-4. Statistical Evaluation of Technical Standard for PASTURELAND Production (lbs/acre), 
Absaloka Mine Phase III Evaluation, 2016 and 2017 


CATEGORY n Mean 
Approved 
Technical 
Standard 


s t t*  t*≥ t 
Technical 
Standard 


Met 


PASTURELAND: TOTAL PRODUCTION 
2016 33 1942.0 1490 798.4 1.309 4.324 Yes Yes 


2017 37 2890.1 1490 1326.5 1.305 7.104 Yes Yes 


PASTURELAND: PERENNIAL PRODUCTION 
2016 33 1649.3 1328 760.8 1.309 3.429 Yes Yes 


2017 37 2242.6 1328 1457.0 1.305 4.373 Yes Yes 


 Vegetation Composition 
Vegetation composition is influenced by factors such as seedmix and seed bank within the respread soils.  
In general terms, Grazing Land is dominated by native perennial species while Pastureland is dominated 
by introduced species.  Dominant function classes for each Post-mine Land Use Type are: 


• Grazing Land – Native perennial grasses and native perennial forbs.   


• Pastureland – Introduced perennial grasses with a mixture of native perennial grasses and 
introduced forbs. 







Absaloka Mine 
Phase III Revegetation Monitoring Report 


April 2025 


 


 11  


3.1.5.1 Canopy Cover 


Analyses based on vegetative canopy cover data determined that species of native perennial grasses and 
native perennial forbs were the dominant Functional Classes in Grazing Lands.  In Pastureland, introduced 
perennial grasses provided the dominant canopy cover of functional class for both sample years.  In both 
2016 and 2017 the second most abundant relative cover by perennial species was attributed to native 
perennial grasses, although in 2017 introduced annual forage forbs such as sweet clover (Melilotus 
officinalis) provided the second highest overall relative cover.   
 
Comparisons of relative cover for functional classes categorized by Post-mine Land Use Type and sample 
year are provided on Table 3-5.  Data used to evaluate achievement of technical standards for diversity 
and seasonality, as provided on Table 2-2, are denoted on Table 3-5. 


Table 3-5. Relative Cover for Functional Classes: Grazing Land versus Pastureland, 
Absaloka Mine Phase III Evaluation, 2016 and 2017. 


Functional Class 
Relative Cover (%)1 


Grazing Land  
2016 (n=32) 


Grazing Land 
2017 (n=36) 


Pastureland 
2016 (n=33) 


Pastureland 
2017 (n=37) 


Grasses         
Native Perennial Grass (cool) 25.02 25.02 18.8 18.5 
Native Perennial Grass (warm) 7.22 3.42 0.8 0.6 
Introduced Perennial Grass 12.12 8.82 27.8 28.8 
          Native Annual Grass - - - - 
Introduced Annual Grass 11.9 11.6 10.6 11.1 


Forbs         
Native Perennial Forb 22.22 14.32 9.0 7.2 
Introduced Perennial Forb     


Non-Noxious IPF 2.62 1.52 5.9 3.4 
          Native Annual/Biennial Forb 0.9 0.5 0.3 0.4 
Introduced Annual/Biennial Forb 14.2 31.9 14.0 24.7 


Shrub/Tree         
Native Shrub 1.5 1.9 1.8 0.5 
Native Tree <0.1 <0.1 - - 


TOTAL 100 100 100 100 
1 Relative Cover is calculated by dividing the mean stratified cover for each functional class by the mean total cover value. 
2 Denotes metric that achieves technical standard. 


 


A listing of vascular plant species, based on relative canopy cover by functional class, is provided in 
Appendix A.   Appendix B provides tabulated canopy cover data by survey plot. 
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3.1.5.2 Vegetation Production 


Tabulation of vegetation production data among functional classes is another parameter for evaluating 
vegetation composition and vigor.  Results of analyses based on production provide similar results to 
those observed in analyses based on canopy cover.  Production in Grazing Lands was dominated by native 
perennial grasses, followed by native perennial forbs and introduced perennial grasses.  In Pasturelands 
the greatest relative production was provided from a mixture of native and introduced perennial grasses, 
followed by introduced perennial forbs. 
 
Table 3-6 provides a comparison of relative production for functional classes categorized by Post-mine 
Land Use Type and sample year.  Tabulations of production by functional class for each sample plot is 
provided in Appendix C. 


Table 3-6. Relative Production for Functional Classes: Grazing Land versus Pastureland,  
Absaloka Mine Phase III Evaluation, 2016 and 2017 


Functional Class 


Relative Production (%) 


Grazing Land  
2016 (n=32) 


Grazing Land 
2017 (n=36) 


Pastureland 
2016 (n=33) 


Pastureland 
2017 (n=37) 


          Native Perennial Grass 34.4 36.3 25.6 31.5 
Introduced Perennial Grass 20.4 8.1 32.4 30.7 
          Native Perennial Forb 17.8 13.6 11.7 4.2 
Introduced Perennial Forb     


     Non-Noxious IPF 1.0 1.3 14.2 13.9 
          Annual Grass and Annual/Biennial Forb 21.2 37.8 11.0 17.2 
          TOTAL 100 100 100 100 
1 Relative Production is calculated by dividing the mean production for each functional class by the total mean value. 


 
All reclaimed areas within the Bond Release Area consist of a diverse species mix typically dominated by 
perennial grasses and forbs.  Grazing Land provides more diversity of vegetation among functional classes 
with slightly lower vegetative production than Pastureland.  Pastureland consists of a variety of native and 
introduced grasses along with a prevalence of suitable forage forbs. 


 Utility 
For utility, Grazing and Pasture Post-mine Land Uses must show documentation of livestock grazing 
(stocking rate) and/or hay production.  Utility of reclaimed areas was evaluated using livestock grazing 
information provided by ranchers utilizing grazing management areas at the mine.  Grazing within the 
Bond Release Area was conducted between 2015 and 2022, typically during the months of April through 
November on a rotational basis.  Grazing included approximately 85 to 90 cow/calf pairs and 4 bulls each 
year. 
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3.2 WILDLIFE HABITAT ENHANCEMENT FEATURES (WHEFs) 
Applicable Montana laws and regulations require establishment of wildlife habitat enhancement features 
(WHEFs) to provide structural diversity in reclaimed areas.  WHEF is 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”. 


WHEFs at the Absaloka Mine are shown on Exhibit 1 of this report and are described in Exhibit B-31 of the 
Absaloka mine permit documents.  These sites include: 


• ponds, small depressions, and seasonal wetlands 


• upland woody plant sites 


• drainage woody plant sites 


• rock piles and slash piles 


• rock ledges, escarpments, small over-steepened slopes, and other topographic features. 


Woody plant sites are selected according to appropriate topographic and substrate characteristics and 
are normally constructed using non-typical soil redistribution such as sandy subsoil without topsoil or, 
often, regraded scoria or other benign spoil.  Other WHEF types are detailed in Exhibit B-31.  WHEFS are 
considered to be enhancement features incorporated as concurrent uses within the post-mine Grazing 
Land and Pastureland map units.  WHEF acreage is projected to be 3 percent of total final reclamation 
acreage for Absaloka Mine surface mining permits . 


3.3 SUMMARY OF TECHNICAL STANDARD ASSESSMENT 
Sample data from Grazing Lands and Pasturelands met all approved technical standards for vegetation 
cover, production, diversity, seasonality, and utility for both 2016 and 2017 sampling.  Summaries of 
monitoring data and comparisons to technical standards are provided in Tables 3-7 and 3-8. 


Grazing Lands met the requirements for vegetation diversity provided through counts of species and 
relative contributions of cover for each functional class.  Similarly, Grazing Lands achieved or exceeded 
the requirements for total and perennial cover as well as total and perennial production. 


Pasturelands met the requirements for adapted forage plants as well as thresholds for total and perennial 
cover.    Vegetative production data from pastureland samples also exceeded the required Technical 
Standards for total and perennial production. 


Pre-1978 areas (Stands 015 and 024B) consist of dense stands of introduced perennial grasses as well as 
distributed native perennial forbs and shrubs.  These stands provide suitable forage for use by wildlife and 
livestock.   
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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.   


Revegetated stands in the proposed Bond Release Area are mapped on a topographic base map and 
reported in the annual surface mining and reclamation report.  Revegetated stands are identified by 
season and year of seeding.   Updated reclamation stand mapping of the Bond Release Area (Exhibit 1) 
indicates the delineation and distribution of Post-mine Land Use Types in the study area.   
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Table 3-7. Assessment of Revegetation Technical Standards in GRAZING LAND, Absaloka Mine Phase III Evaluation, 2016 and 2017. 


PARAMETER APPROVED STANDARDS1 2016 DATA 


(n=32) 
2017 DATA 


(n=36) ASSESSMENT 


Non-stratified Cover 
(excluding trees)  


Total - 53 percent 


Perennial - 48 percent 
Total - 76 percent 
Perennial - 79 percent 


Total - 83 percent 
Perennial - 64 percent 


Standards Achieved in 
2016 and 2017  


 Herbaceous 
Production 


Total – 967 pounds/acre  
Perennial - 823 pounds/acre 


Total - 1476 pounds/acre 


Perennial - 1083 pounds/acre 
Total - 2432 pounds/acre 


Perennial - 1433 pounds/acre 
Standards Achieved in 


2016 and 2017  


Diversity/2 


Seasonality 


Minimum of 4 native perennial cool-
season grasses present, with this 
functional group contributing a 
minimum 25% relative cover 


Native perennial cool-season 
grass species present = 16; 
functional group at 25.0% 
relative cover 


Native perennial cool-season 
grass species present = 13; 
functional group at 25.0% 
relative cover 


Standards Achieved in 
2016 and 2017 


Minimum of 2 native perennial warm-
season grasses present, with this 
functional group contributing a 
minimum 3% relative cover  


Native perennial warm-season 
grass species present = 7; 
functional group at 7.2% relative 
cover 


Native perennial warm-season 
grass species present = 5; 
functional group at 3.4% relative 
cover 


Standards Achieved in 
2016 and 2017 


Minimum of 6 native perennial forbs, 
shrubs and/or sub-shrubs present, with 
these functional groups contributing, in 
combination, a minimum 11% relative 
cover 


Native perennial forb species 
present = 62;  
functional group at 22.2% 
relative cover 


Native perennial forb species 
present = 49;  
functional groups at 14.3% 
relative cover 


Standards Achieved in 
2016 and 2017 


Maximum contribution of introduced 
perennial cool-season grasses 
functional group of 15% relative cover 


Introduced perennial grass 
functional group at 12.1% 
relative cover 


Introduced perennial grass 
functional group at 8.8% relative 
cover 


Standards Achieved in 
2016 and 2017 


Maximum contribution of introduced 
perennial forbs functional group of 3% 
relative cover 


Introduced perennial forb 
functional group at 2.6% relative 
cover 


Introduced perennial forb 
functional group at 1.5% relative 
cover 


Standards Achieved in 
2016 and 2017 


Utility Documentation of livestock grazing 
(stocking rate) and/or hay production 


Average of 85 to 90 cow/calfs 
and 4 bulls grazing between 
April and November 


Average of 85 to 90 cow/calfs 
and 4 bulls grazing between 
April and November 


Utility Demonstrated 
in 2016 and 2017 


1Source:  Table 2 in Exhibit B-31 of Surface Mining Permits C1985005 / MT-0007H. 
2Listed noxious weeds are not included in evaluation of cover, production, or diversity. 
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Table 3-8. Assessment of Revegetation Technical Standards in PASTURELAND, Absaloka Mine Phase III Evaluation, 2016-2017. 


PARAMETER APPROVED 
STANDARDS1 


2016 DATA 


(n=33) 
2017 DATA 


(n=37) ASSESSMENT 


Non-stratified Cover 
(excluding trees)  


Total - 49 percent 


Perennial - 40 percent 
Total - 77 percent 
Perennial - 75 percent 


Total - 82 percent 
Perennial - 70 percent 


Standards Achieved in 2016 
and 2017  


 Herbaceous 
Production 


Total – 1490 lbs/ac 
Perennial – 1328 
lbs/ac 


Total - 1942 pounds/acre 


Perennial - 1649 pounds/acre 
Total - 2890 pounds/acre 


Perennial - 2243 pounds/acre 
Standards Achieved in 2016 


and 2017  


Diversity/2 


Seasonality Adapted Forage Plants 


Native perennial cool-season grass 
species present = 12; functional group 
at 18.8% relative cover 


Native perennial cool-season grass 
species present = 8; functional group 
at 18.5% relative cover 


Functionality of Adapted 
Forage Plants 


Demonstrated in 2016 and 
2017 


Native perennial warm-season grass 
species present = 5; functional group at 
0.8% relative cover 


Native perennial warm-season grass 
species present = 5; functional group 
at 0.6% relative cover 


Native perennial forb species present = 
37; functional group at 9.0% relative 
cover 
 
Native shrub species present = 4; 
functional group at 2% relative cover.  


Native perennial forb species present 
= 33; functional group at 7.2% relative 
cover 
 
Native shrub species present = 6; 
functional group at <1% relative cover.  


Introduced perennial grass species 
present = 7; functional group at 27.8% 
relative cover 


Introduced perennial grass species 
present =7; functional group at 28.8% 
relative cover 


Introduced perennial forb functional 
group at 5.9% relative cover 


Introduced perennial forb functional 
group at 3.4% relative cover 


Utility 


Documentation of 
livestock grazing 
(stocking rate) and/or 
hay production 


Average of 85 to 90 cow/calfs and 4 
bulls grazing between April and 
November 


Average of 85 to 90 cow/calfs and 
4 bulls grazing between April and 
November 


Utility Demonstrated in 
2009 


1Source:  Table 2 in Exhibit B-31 of Surface Mining Permits C1985005 / MT-0007H. 
2Listed noxious weeds are not included in evaluation of cover, production, or diversity. 
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A1. Grazing Land, 2016 (n = 32)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative 


Cover
Relative Cover 


by Class
Agropyron smithii 32 13.2%
Stipa viridula 30 5.1%
Stipa comata 29 4.6%
Agropyron dasystachyum 6 0.5%
Koeleria macrantha 7 0.3%
Oryzopsis hymenoides 7 0.3%
Agropyron spicatum 3 0.2%
Agropyron trachycaulum 2 0.2%
Elymus cinereus 3 0.2%
Hordeum jubatum 1 0.1%
Carex inops 3 0.1%
Carex eleocharis 1 <0.1%
Elymus canadensis 1 <0.1%
Aristida purpurea 1 <0.1%
Eleocharis palustris 1 <0.1%
Festuca saximontana 1 <0.1%
Calamovilfa longifolia 19 2.6%
Spartina pectinata 1 1.3%
Andropogon scoparius 15 1.1%
Andropogon hallii 10 0.9%
Bouteloua gracilis 5 0.5%
Bouteloua curtipendula 7 0.4%
Andropogon gerardii 4 0.4%
Poa pratensis 21 4.0%
Agropyron intermedium 5 3.0%
Agropyron cristatum 10 1.9%
Poa compressa 12 1.7%
Bromus inermis 7 1.0%
Phleum pratense 3 0.3%
Poa palustris 1 <0.1%
Bromus japonicus 31 10.5%
Bromus tectorum 18 1.3%


Aegilops cylindrica 3 0.1%


Artemisia ludoviciana 19 3.4%
Ambrosia psilostachya 21 3.4%
Pediomelum argophyllum 23 2.4%
Echinacea angustifolia 26 1.5%
Symphyotrichum falcatum 16 1.3%
Cerastium arvense 17 1.2%
Artemisia dracunculus 12 1.2%
Gutierrezia sarothrae 16 0.9%
Artemisia frigida 13 0.8%


Native Perennial 
Grasses 


(cool season)
(NPGc)


Species = 16


Native Perennial 
Grasses (warm 


season) 
(NPGw)


Species = 7


Introduced 
Perennial 


Grasses (IPG)
Species = 7


Introduced 
Annual Grasses 


(IAG)
Species = 3


25.0%


7.2%


12.1%


11.9%


22.2%
Native Perennial 


Forbs (NPF)
Species = 62


Graminoids


Relative Cover = 
56.2%


Forbs


Relative Cover = 
42.3%
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A1. Grazing Land, 2016 (n = 32)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative 


Cover
Relative Cover 


by Class
Ratibida columnifera 26 0.7%
Helianthus pauciflorus 13 0.6%
Linum lewisii 12 0.6%
Yucca glauca 18 0.5%
Achillea millefolium 16 0.5%
Gaura coccinea 22 0.4%
Glycyrrhiza lepidota 3 0.3%
Symphyotrichum oblongifolium 11 0.3%
Dalea purpurea 11 0.3%
Solidago missouriensis 8 0.3%
Psoralidium tenuiflorum 7 0.3%
Polygala alba 8 0.2%
Heterotheca villosa 7 0.2%
Solidago rigida 2 0.2%
Sphaeralcea coccinea 6 0.2%
Cirsium undulatum 7 0.1%
Astragalus adsurgens 3 0.1%
Balsamorhiza sagittata 2 0.1%
Physalis longifolia 5 0.1%
Dalea candida 3 <0.1%
Pediomelum esculentum 5 <0.1%
Lactuca pulchella 2 <0.1%
Solidago nemoralis 1 <0.1%
Symphyotrichum ericoides 1 <0.1%
Lithospermum incisum 3 <0.1%
Asclepias verticillata 2 <0.1%
Fritillaria pudica 2 <0.1%
Liatris punctata 2 <0.1%
Lygodesmia juncea 2 <0.1%
Zigadenus venenosus 2 <0.1%
Allium textile 1 <0.1%
Artemisia campestris 1 <0.1%
Astragalus gilviflorus 1 <0.1%
Astragalus missouriensis 1 <0.1%
Astragalus plattensis 1 <0.1%
Comandra umbellata 1 <0.1%
Evolvulus nuttallianus 1 <0.1%
Gaillardia aristata 1 <0.1%
Mirabilis linearis 1 <0.1%
Oxytropis sericea 1 <0.1%
Ratibida pinnata 1 <0.1%
Solidago mollis 1 <0.1%
Symphyotrichum laeve 1 <0.1%
Vicia americana 1 <0.1%


22.2%
Native Perennial 


Forbs (NPF)
Species = 62


Forbs


Relative Cover = 
42.3%
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A1. Grazing Land, 2016 (n = 32)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative 


Cover
Relative Cover 


by Class
Medicago sativa 18 1.3%
Taraxacum laevigatum 22 0.8%
Astragalus cicer 5 0.3%
Taraxacum officinale 1 0.2%
Rumex crispus 1 <0.1%
Convolvulus arvensis 14 2.2%
Euphorbia esula 1 0.1%
Cirsium arvense 1 <0.1%
Erigeron divergens 7 0.3%
Plantago patagonica 14 0.1%
Collomia linearis 10 0.1%
Silene antirrhina 7 0.1%
Euphorbia spathulata 1 <0.1%
Hedeoma hispida 5 <0.1%
Descurainia incana 4 <0.1%
Turritis glabra 1 <0.1%
Helianthus petiolaris 3 <0.1%
Draba nemorosa 2 <0.1%
Epilobium brachycarpum 2 <0.1%
Erysimum asperum 2 <0.1%
Lappula redowskii 2 <0.1%
Androsace occidentalis 1 <0.1%
Collinsia parviflora 1 <0.1%
Conyza canadensis 1 <0.1%
Draba reptans 1 <0.1%
Phacelia linearis 1 <0.1%
Melilotus officinalis 26 5.1%
Alyssum alyssoides 31 4.8%
Tragopogon dubius 32 2.4%
Lactuca serriola 22 0.8%
Camelina microcarpa 21 0.5%
Sisymbrium altissimum 8 0.3%
Thlaspi arvense 7 0.1%
Veronica verna 2 0.1%
Medicago lupulina 4 <0.1%
Descurainia sophia 2 <0.1%
Salsola tragus 2 <0.1%
Scorzonera laciniata 2 <0.1%
Filago arvensis 1 <0.1%
Holosteum umbellatum 1 <0.1%


Native 
Annual/Biennial 


Forbs (NABF)
Species = 18


Introduced 
Annual/Biennial 


Forbs (IABF)
Species = 14


0.9%


14.2%


Introduced 
Perennial Forbs 


(IPF)
Species = 5


2.6%


2.3%
Listed Noxious 
Weeds (IPFx)
Species = 3


Forbs


Relative Cover = 
42.3%
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A1. Grazing Land, 2016 (n = 32)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative 


Cover
Relative Cover 


by Class
Symphoricarpos occidentalis 11 0.6%
Artemisia cana 9 0.4%
Calylophus serrulatus 12 0.3%
Rosa arkansana 5 0.1%
Rhus aromatica 2 0.1%
Ericameria nauseosa 1 <0.1%
Prunus virginiana 1 <0.1%
Ribes aureum 1 <0.1%
Rosa woodsii 1 <0.1%


Native Trees (NT)
Species = 1


Juniperus scopulorum 1 <0.1% <0.1%


Native Shrubs 
(NS)


Species = 9
1.5%Woody Plants


Relative Cover = 
1.5% 
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A2. Grazing Land, 2017 (n = 36)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Agropyron smithii 34 15.7%
Stipa comata 23 4.0%
Stipa viridula 29 3.3%
Elymus cinereus 5 1.0%
Koeleria macrantha 8 0.4%
Agropyron spicatum 4 0.3%
Oryzopsis hymenoides 4 0.1%
Phalaris arundinacea 1 0.1%
Poa secunda 2 <0.1%
Agropyron trachycaulum 2 <0.1%
Festuca saximontana 1 <0.1%
Agropyron dasystachyum 1 <0.1%
Carex brevior 1 <0.1%
Calamovilfa longifolia 17 1.7%
Andropogon scoparius 12 0.9%
Andropogon gerardii 5 0.3%
Bouteloua curtipendula 4 0.3%
Andropogon hallii 6 0.3%
Poa pratensis 31 6.4%
Poa compressa 9 1.3%
Agropyron cristatum 11 0.6%
Phleum pratense 3 0.3%
Bromus inermis 3 0.2%
Agropyron intermedium 1 0.1%
Dactylis glomerata 1 <0.1%
Elymus junceus 1 <0.1%
Bromus japonicus 36 8.1%
Bromus tectorum 19 3.5%


Aegilops cylindrica 1 <0.1%


Artemisia ludoviciana 14 2.8%
Pediomelum argophyllum 20 1.7%
Cerastium arvense 17 1.0%
Ambrosia psilostachya 23 0.9%
Echinacea angustifolia 30 0.9%
Linum lewisii 12 0.8%
Ratibida columnifera 30 0.8%
Achillea millefolium 21 0.8%
Symphyotrichum falcatum 11 0.7%
Artemisia dracunculus 14 0.6%
Gutierrezia sarothrae 13 0.4%
Yucca glauca 17 0.3%
Vicia americana 3 0.3%
Glycyrrhiza lepidota 5 0.3%
Artemisia frigida 7 0.3%


Forbs


Relative Cover = 
49.3% 


Native Perennial 
Forbs (NPF)
Species = 49


14.3%


Graminoids


Relative Cover = 
48.8% 


3.4%


8.8%


11.6%


Native Perennial 
Grasses 


(cool season)
(NPGc)


Species = 13


25.0%


Native Perennial 
Grasses (warm 


season) 
(NPGw)


Species = 5
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(IPG)
Species = 8


Introduced Annual 
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A2. Grazing Land, 2017 (n = 36)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Gaura coccinea 16 0.2%
Helianthus pauciflorus 8 0.2%
Heterotheca villosa 7 0.2%
Psoralidium tenuiflorum 9 0.2%
Cirsium undulatum 5 0.1%
Polygala alba 5 0.1%
Symphyotrichum 
oblongifolium


6 0.1%


Dalea purpurea 11 0.1%
Comandra umbellata 1 0.1%
Astragalus plattensis 3 <0.1%
Lithospermum incisum 5 <0.1%
Solidago missouriensis 2 <0.1%
Astragalus adsurgens 1 <0.1%
Astragalus agrestis 1 <0.1%
Astragalus flexuosus 1 <0.1%
Lactuca pulchella 1 <0.1%
Lygodesmia juncea 3 <0.1%
Penstemon albidus 3 <0.1%
Pediomelum esculentum 2 <0.1%
Sphaeralcea coccinea 2 <0.1%
Asclepias verticillata 1 <0.1%
Asclepias viridiflora 1 <0.1%
Astragalus gilviflorus 1 <0.1%
Astragalus gracilis 1 <0.1%
Balsamorhiza sagittata 1 <0.1%
Calochortus nuttallii 1 <0.1%
Castilleja sessiliflora 1 <0.1%
Liatris punctata 1 <0.1%
Oxytropis sericea 1 <0.1%
Physalis longifolia 1 <0.1%
Solidago mollis 1 <0.1%
Solidago nemoralis 1 <0.1%
Solidago rigida 1 <0.1%
Zigadenus venenosus 1 <0.1%
Medicago sativa 16 0.9%
Taraxacum laevigatum 12 0.5%


Astragalus cicer 4 0.1%


Listed Noxious 
Weeds (IPFx)
Species = 1


Convolvulus arvensis 14 1.1% 1.1%


Forbs


Relative Cover = 
49.3% 


Native Perennial 
Forbs (NPF)
Species = 49


Introduced 
Perennial Forbs 


(IPF)
Species = 3


1.5%


14.3%
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A2. Grazing Land, 2017 (n = 36)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Plantago patagonica 10 0.1%
Silene antirrhina 13 0.1%
Grindelia squarrosa 6 0.1%
Collomia linearis 6 0.1%
Boechera retrofracta 1 <0.1%
Descurainia incana 3 <0.1%
Linum rigidum 3 <0.1%
Androsace occidentalis 2 <0.1%
Collinsia parviflora 2 <0.1%
Epilobium brachycarpum 2 <0.1%
Erigeron divergens 2 <0.1%
Erigeron strigosus 2 <0.1%
Hedeoma hispida 2 <0.1%
Conyza canadensis 1 <0.1%
Draba reptans 1 <0.1%
Orthocarpus luteus 1 <0.1%
Melilotus officinalis 35 23.7%
Medicago lupulina 22 4.0%
Tragopogon dubius 34 1.6%
Alyssum alyssoides 36 1.3%
Melilotus alba 3 0.6%
Camelina microcarpa 19 0.2%
Lactuca serriola 19 0.1%
Thlaspi arvense 4 0.1%
Sisymbrium altissimum 4 0.1%
Arenaria serpyllifolia 3 0.1%
Descurainia sophia 3 <0.1%
Chenopodium album 1 <0.1%
Veronica verna 1 <0.1%
Scorzonera laciniata 3 <0.1%
Holosteum umbellatum 2 <0.1%
Erysimum repandum 1 <0.1%
Filago arvensis 1 <0.1%
Salsola tragus 1 <0.1%
Verbascum thapsus 1 <0.1%


Symphoricarpos occidentalis 14 1.0%


Artemisia cana 6 0.4%
Rosa arkansana 7 0.2%
Calylophus serrulatus 7 0.2%
Rhus aromatica 3 0.1%
Artemisia tridentata 1 <0.1%
Ericameria nauseosa 1 <0.1%
Rosa woodsii 1 <0.1%


Native Trees (NT)
Species = 1


Juniperus scopulorum 1 <0.1% <0.1%


0.5%


31.9%


1.9%


Native 
Annual/Biennial 


Forbs (NABF)
Species = 16


Introduced 
Annual/Biennial 


Forbs (IABF)
Species = 19


Native Shrubs (NS)
Species = 8


Woody Plants


Relative Cover = 
1.9%


Forbs


Relative Cover = 
49.3% 
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A3. Pastureland, 2016 (n = 33)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Agropyron smithii 29 12.8%
Stipa viridula 26 4.1%
Stipa comata 17 1.3%
Oryzopsis hymenoides 7 0.2%
Agropyron spicatum 3 0.2%
Agropyron dasystachyum 1 0.1%
Elymus cinereus 1 0.1%
Festuca saximontana 2 <0.1%
Koeleria macrantha 2 <0.1%
Agropyron trachycaulum 1 <0.1%
Aristida purpurea 1 <0.1%
Elymus canadensis 1 <0.1%
Calamovilfa longifolia 8 0.4%
Andropogon scoparius 5 0.1%
Bouteloua curtipendula 6 0.1%
Andropogon hallii 3 0.1%
Andropogon gerardii 1 <0.1%
Agropyron cristatum 25 13.4%
Poa pratensis 23 5.9%
Agropyron intermedium 11 4.9%
Poa compressa 12 1.7%
Agropyron repens 1 1.1%
Phleum pratense 5 0.7%
Bromus inermis 6 0.2%
Bromus japonicus 33 8.2%
Bromus tectorum 15 2.2%


Aegilops cylindrica 2 0.1%


Artemisia ludoviciana 13 3.0%
Ambrosia psilostachya 16 1.6%
Linum lewisii 9 0.9%
Ratibida columnifera 17 0.4%
Symphyotrichum falcatum 11 0.3%
Cerastium arvense 5 0.3%
Pediomelum argophyllum 10 0.3%
Echinacea angustifolia 17 0.3%
Achillea millefolium 10 0.3%
Gaura coccinea 12 0.2%
Helianthus pauciflorus 3 0.2%
Gutierrezia sarothrae 7 0.2%
Artemisia dracunculus 2 0.1%
Psoralidium tenuiflorum 4 0.1%
Lactuca pulchella 3 0.1%
Yucca glauca 9 0.1%
Heterotheca villosa 3 0.1%


Forbs


Relative Cover = 
40.2 


Native Perennial 
Forbs (NPF)
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9.0%


Native Perennial 
Grasses 


(cool season)
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Grasses (warm 


season) 
(NPGw)


Species = 5


Introduced 
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(IPG)
Species = 7


Graminoids


Relative Cover = 
58.0% 


Introduced Annual 
Grasses (IAG)
Species = 3


18.8%


0.8%


27.8%


10.6%


Absaloka Mine
Phase III Revegetation Monitoring Report A3-1


WESTECH Environmental Services, Inc.
May 2023







Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A3. Pastureland, 2016 (n = 33)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Lithospermum incisum 2 0.1%
Solidago missouriensis 1 0.1%
Apocynum cannabinum 2 0.1%
Sphaeralcea coccinea 2 <0.1%
Vicia americana 2 <0.1%
Artemisia frigida 3 <0.1%
Cirsium undulatum 2 <0.1%
Asclepias speciosa 1 <0.1%
Astragalus adsurgens 1 <0.1%
Astragalus flexuosus 1 <0.1%
Balsamorhiza sagittata 3 <0.1%
Glycyrrhiza lepidota 2 <0.1%
Opuntia fragilis 2 <0.1%
Penstemon albidus 2 <0.1%
Artemisia campestris 1 <0.1%
Dalea candida 1 <0.1%
Dalea purpurea 1 <0.1%
Monarda fistulosa 1 <0.1%
Solidago rigida 1 <0.1%
Symphyotrichum 
oblongifolium


1 <0.1%


Medicago sativa 20 4.1%
Taraxacum laevigatum 19 1.2%
Astragalus cicer 10 0.5%
Rumex crispus 1 0.1%
Convolvulus arvensis 29 10.8%


Cirsium arvense 3 0.1%


Plantago patagonica 10 0.1%
Collomia linearis 7 0.1%
Erigeron divergens 4 0.1%
Helianthus petiolaris 3 <0.1%
Descurainia incana 2 <0.1%
Descurainia pinnata 2 <0.1%
Silene antirrhina 2 <0.1%
Ambrosia trifida 1 <0.1%


Chenopodium leptophyllum 1 <0.1%


Grindelia squarrosa 1 <0.1%
Melilotus officinalis 23 3.4%
Alyssum alyssoides 32 3.2%
Tragopogon dubius 32 2.7%
Camelina microcarpa 28 1.6%
Lactuca serriola 27 1.2%
Thlaspi arvense 9 0.7%


Native Perennial 
Forbs (NPF)
Species = 37


9.0%


Forbs


Relative Cover = 
40.2 


Introduced 
Annual/Biennial 


Forbs (IABF)
Species = 6


14.0%


5.9%


10.9%


0.3%


Listed Noxious 
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Species = 2
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A3. Pastureland, 2016 (n = 33)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Sisymbrium altissimum 11 0.7%
Descurainia sophia 6 0.3%
Medicago lupulina 2 0.1%
Lithospermum arvense 4 0.1%
Asperugo procumbens 1 0.1%
Arenaria serpyllifolia 2 <0.1%
Scorzonera laciniata 2 <0.1%
Veronica verna 1 <0.1%


Symphoricarpos occidentalis 6 0.9%


Artemisia cana 3 0.7%
Rosa arkansana 4 0.3%
Calylophus serrulatus 2 <0.1%


1.8%


Woody Plants


Relative Cover = 
1.8%


Introduced 
Annual/Biennial 


Forbs (IABF)
Species = 8


Forbs


Relative Cover = 
40.2 


14.0%


Native Shrubs (NS)
Species = 4
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A4. Pastureland, 2017 (n = 37)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Agropyron smithii 32 14.9%
Stipa viridula 27 2.2%
Stipa comata 17 0.9%
Agropyron spicatum 4 0.3%
Festuca saximontana 3 0.1%
Elymus cinereus 1 0.1%
Koeleria macrantha 1 <0.1%
Oryzopsis hymenoides 4 <0.1%
Calamovilfa longifolia 5 0.2%
Andropogon gerardii 2 0.1%
Andropogon scoparius 4 0.1%
Andropogon hallii 2 0.1%
Bouteloua curtipendula 1 <0.1%
Agropyron cristatum 27 10.1%
Poa pratensis 33 8.7%
Bromus inermis 9 4.6%
Agropyron intermedium 6 2.4%
Poa compressa 16 2.1%
Phleum pratense 7 0.7%
Dactylis glomerata 1 0.1%
Bromus japonicus 36 7.7%


Bromus tectorum 27 3.4%


Artemisia ludoviciana 14 2.0%
Ambrosia psilostachya 14 1.0%
Linum lewisii 14 1.0%
Cerastium arvense 14 0.4%
Pediomelum argophyllum 9 0.3%
Achillea millefolium 14 0.3%
Symphyotrichum falcatum 7 0.3%
Ratibida columnifera 15 0.3%
Gutierrezia sarothrae 6 0.3%
Echinacea angustifolia 14 0.2%
Gaura coccinea 7 0.2%
Psoralidium tenuiflorum 3 0.2%
Vicia americana 5 0.1%
Yucca glauca 10 0.1%
Helianthus pauciflorus 5 0.1%
Artemisia frigida 3 0.1%
Artemisia dracunculus 2 <0.1%
Cirsium undulatum 3 <0.1%
Heterotheca villosa 3 <0.1%


18.5%


0.6%


28.8%


11.1%


7.2%


Graminoids


Relative Cover = 
59.0%


Native Perennial 
Grasses 


(cool season)
(NPGc)


Species = 8


Native Perennial 
Grasses (warm 


season) 
(NPGw)


Species = 5


Introduced 
Perennial Grasses 


(IPG)
Species = 7


Introduced Annual 
Grasses (IAG)
Species = 2


Native Perennial 
Forbs (NPF)
Species = 33


Forbs


Relative Cover = 
40.5%
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A4. Pastureland, 2017 (n = 37)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Symphyotrichum 
oblongifolium


1 <0.1%


Allium textile 2 <0.1%
Sphaeralcea coccinea 2 <0.1%
Balsamorhiza sagittata 1 <0.1%
Calochortus nuttallii 1 <0.1%
Dalea purpurea 1 <0.1%
Liatris punctata 1 <0.1%
Lithospermum incisum 1 <0.1%
Lygodesmia juncea 1 <0.1%
Monarda fistulosa 1 <0.1%
Opuntia fragilis 1 <0.1%
Penstemon albidus 1 <0.1%
Solidago missouriensis 1 <0.1%
Toxicodendron rydbergii 1 <0.1%
Medicago sativa 18 3.0%
Astragalus cicer 4 0.2%
Taraxacum laevigatum 6 0.1%
Rumex crispus 5 <0.1%
Convolvulus arvensis 29 4.4%


Cirsium arvense 4 0.4%


Collomia linearis 6 0.1%
Plantago patagonica 5 0.1%
Silene antirrhina 8 0.1%
Erigeron divergens 2 <0.1%
Hedeoma hispida 2 <0.1%
Androsace occidentalis 1 <0.1%
Descurainia incana 1 <0.1%
Draba nemorosa 1 <0.1%
Euphorbia spathulata 1 <0.1%
Lappula redowskii 1 <0.1%
Orthocarpus luteus 1 <0.1%
Melilotus officinalis 33 17.8%
Tragopogon dubius 34 2.2%
Alyssum alyssoides 29 1.6%
Medicago lupulina 9 1.3%
Lactuca serriola 20 0.5%
Thlaspi arvense 11 0.4%
Camelina microcarpa 27 0.3%
Arenaria serpyllifolia 4 0.1%
Melilotus alba 3 0.1%
Veronica verna 3 0.1%


7.2%


3.4%


4.8%


0.4%


24.7%


Native Perennial 
Forbs (NPF)
Species = 33


Forbs


Relative Cover = 
40.5%


Introduced 
Perennial Forbs (IPF)


Species = 4


Listed Noxious 
Weeds (IPFx)
Species = 2


Native 
Annual/Biennial 


Forbs (NABF)
Species = 11


Introduced 
Annual/Biennial 


Forbs (IABF)
Species = 18
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A4. Pastureland, 2017 (n = 37)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Sisymbrium altissimum 5 0.1%
Descurainia sophia 2 <0.1%
Filago arvensis 4 <0.1%
Holosteum umbellatum 4 <0.1%
Arctium minus 1 <0.1%
Chenopodium album 1 <0.1%
Salsola tragus 1 <0.1%
Scorzonera laciniata 1 <0.1%
Symphoricarpos 
occidentalis


11 0.4%


Rosa arkansana 5 <0.1%
Calylophus serrulatus 1 <0.1%
Rosa woodsii 1 <0.1%
Artemisia cana 1 <0.1%
Symphoricarpos albus 1 <0.1%


Introduced 
Annual/Biennial 


Forbs (IABF)
Species = 18


Forbs


Relative Cover = 
40.5%


Woody Plants


Relative Cover = 
0.5%


Native Shrubs (NS)
Species = 6


24.7%


0.5%
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-1. Grazing Land, 2016 (n = 32)


Stand 220 220 248 248 256 256 264
Plot ID 16-03 16-04 16-18 16-19 16-21 16-22 16-25


SurveyDate 7/10/2016 7/10/2016 7/8/2016 7/9/2016 7/9/2016 7/9/2016 7/8/2016


SITE PARAMETERS
Slope 5-6 5 6 18 14 4 1-3
Aspect 060 260 360 098 110 290 none
Topography swale lower upper slope toeslope lower slope toeslope low bench
Configuration concave concave concave concave convex concave convex
Investigator KS ED KS ED DB KL DB KL DB KL DB KL KS ED


GROUND COVER
BareGround 16 11 10 13 28 17 44
Rock 0.3 0.3 0 1 0 0 0.3
Litter 76 81 82 81 68 75 52
Lichens 0.3 2 0 0 0 0 0
Moss 2 0.3 2 0 0 3 0
BasalVegetation 5 5 6 5 4 5 4


VEGETATION
PerennialGraminoids 44 40 49 22 44 54 45
AnnualGraminoids 35 14 46 14 4 2 10
PerennialForbs 6 50 24 40 31 31 38
AnnualBiennialForbs 46 30 16 50 12 44 7
Shrubs 0 2 0 0 2 1 0.3
Trees 0 0 0 0 0 0 0


Total Cover 84 80 79 73 68 74 69
Perennial Cover 50 92 49 36 77 77 71
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-1. Grazing Land, 2016 (n = 32)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


259 259 251 265 265 257 243
16-26 16-27 16-30 16-36 16-37 16-38 16-41


7/9/2016 7/10/2016 7/9/2016 7/9/2016 7/9/2016 7/9/2016 7/7/2016


6 16 5 8-14 10-20 10-16 8
150 020 036 345 340 088 154


mid slope mid slope upper slope lower upper upper shoulder
und concave convex und und und convex


DB KL DB KL DB KL KS ED KS ED KS ED KS ED


8 10 25 18 9 30 14
0 0 0 0.3 0 0.3 0.3


86 81 64 72 80 64 79
0 0 0 0.3 0 0 0
0 3 6 4 6 0.3 0.3
6 6 5 5 5 5 6


59 63 49 58 70 56 72
11 18 9 0.3 1 14 6
20 38 26 35 14 25 11
33 12 18 1 6 17 8
0 1 0.3 6 1 0.3 10
0 0 0 0 0 0 0


81 81 67 75 77 74 86
79 100 73 99 77 81 93
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-1. Grazing Land, 2016 (n = 32)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


243 241 241 245 245 255 255
16-42 16-44 16-45 16-49 16-50 16-51 16-52


7/7/2016 7/7/2016 7/7/2016 7/7/2016 7/7/2016 7/7/2016 7/7/2016


1-3 6-10 8 3 10 8 12
166 034 270 182 132 282 086


swale upper upper upper slope mid slope toeslope mid slope
concave concave straight concave concave convex convex


KS ED KS ED KS ED DB KL DB KL DB KL DB KL


0 17 1 6 20 24 28
0 0 0 0 0 2 4


94 78 90 89 76 66 63
0 0 0 0 0 0 1


0.3 0.3 3 0 0 4 0
6 5 6 5 4 4 4


80 40 56 35 46 47 50
0.3 16 33 26 9 6 3
13 40 28 19 28 44 30
5 26 38 48 3 5 6
0 0 0.3 0 0 1 1
0 0 0 0 0 0 1


84 80 92 72 70 71 70
93 80 84 54 69 92 79
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-1. Grazing Land, 2016 (n = 32)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


260 250 250 250 250 242 242
16-53 16-54 16-55 16-56 16-57 16-58 16-59


7/7/2016 7/7/2016 7/6/2016 7/6/2016 7/6/2016 7/6/2016 7/6/2016


6 9 4-8 11 2-5 1-3 7
160 274 355 312 330 212 010


mid slope lower slope swale mid slope toeslope swale mid slope
concave concave concave concave convex concave und


DB KL DB KL KS ED DB KL KS ED KS ED DB KL


28 10 18 12 38 10 15
2 0 0 0 0.3 0 0


65 86 77 81 56 85 79
0 0 0 0 0 0.3 0
0 0 0.3 2 0.3 0 2
5 4 5 5 5 5 4


58 37 65 62 48 45 38
2 12 4 0 7 32 4


21 50 40 37 55 37 47
10 9 6 5 13 7 7
1 2 3 1 1 3 0.3
0 0 0 0 0 0 0


71 76 76 82 78 82 74
80 87 108 100 104 84 85
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-1. Grazing Land, 2016 (n = 32)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


254 244 244 244
16-61 16-63 16-64 16-65


7/6/2016 7/6/2016 7/6/2016 7/6/2016


16 4 8-10 3
258 154 136 042


lower slope mid/bench upper-mid toeslope
und und und concave


DB KL KS ED KS ED KS DB KL ED


MEAN COVER
14 40 30 6 17.8
0 0.3 34 0 1.4


79 55 30 82 74.1
0 0 0.3 0.3 0.1
2 0 0.3 7 1.5
5 5 5 5 5.0


34 26 34 52 49.3
31 58 2 34 14.5
40 35 24 16 31.0
9 30 3 27 17.4
8 5 10 2 2.0
0 0 0 0 0.0


79 84 58 80 76.4
82 66 68 70 79.3
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-2. Grazing Land, 2017 (n = 36)


Stand 220 220 220 256 256 256 264
Plot ID 17-02 17-03 17-04 17-21 17-22 17-23 17-25


SurveyDate 7/9/2017 7/9/2017 7/9/2017 7/7/2017 7/7/2017 7/8/2017 7/7/2017


SITE PARAMETERS
Slope 16 4-6 5-8 5 2 4 12-15
Aspect 176 350 344 130 280 326 240
Topography lower lower lower bench lower slope toe slope upper slope ridge
Configuration convex straight convex straight concave straight convex
Investigator KS, ED KS, ED KS, ED DB, SO DB, SO DB, SO KS, ED


GROUND COVER
BareGround 5 8 18 11 20 12 22
Rock 0 0 0 0 0 1 0.3
Litter 90 86 77 83 75 83 73
Lichens 0 0 0 0 0 0 0
Moss 0 0 0 0 0 0 0
BasalVegetation 5 6 5 6 5 4 5


VEGETATION
PerennialGraminoids 59 62 42 28 40 60 22
AnnualGraminoids 68 70 16 10 5 9 11
PerennialForbs 0 16 42 13 8 19 7
AnnualBiennialForbs 11 12 62 63 59 18 80
Shrubs 0 0 0 0 4 0 0
Trees 0 0 0 0 0 0 0


Total Cover 96 96 93 85 82 78 90
Perennial Cover 59 78 82 41 52 77 27


Absaloka Mine
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-2. Grazing Land, 2017 (n = 36)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


259 259 251 251 265 265 257
17-26 17-27 17-28 17-30 17-36 17-37 17-38


7/8/2017 7/8/2017 7/7/2017 7/7/2017 7/8/2017 7/8/2017 7/8/2017


3 2 14-15 1-3 2-4 2 10-14
130 138 148 variable 272 050 066


mid slope mid slope upper saddle upper swale mid
straight straight convex concave convex concave concave
DB, SO DB, SO KS, ED KS, ED KS, ED KS, ED KS, ED


34 8 28 35 0.3 65 12
1 0 0.3 0.3 0 1 0


61 86 68 60 96 30 84
0 0 0 0 0 0 0
0 0 0 0 0 0 0
4 6 4 4 4 4 4


47 32 36 50 65 41 31
1 11 1 8 3 2 12


13 11 25 16 15 22 30
30 77 70 35 7 15 70
0.3 0 2 4 11 0.3 1
0 0 0 0 0 0 0


75 87 87 78 76 64 86
59 43 63 70 90 63 62


Absaloka Mine
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-2. Grazing Land, 2017 (n = 36)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


243 243 241 245 245 255 255
17-41 17-42 17-44 17-49 17-50 17-51 17-52


7/5/2017 7/5/2017 7/5/2017 7/5/2017 7/4/2017 7/5/2017 7/5/2017


3-8 1-3 12-15 9 3 0-1 5
106 124 120 178 254 270 or 0 248


low terrace toe/terrace upper upper slope lower slope ridge toe slope
und concave convex convex concave straight straight


KS, ED KS, ED KS, ED DB, SO DB, SO DB, SO DB, SO


14 1 22 29 40 22 35
0.3 0 0.3 1 0.3 1 2
80 94 74 65 55 69 59
0 0 0 0 0 0 0
0 0 0 0 0.3 3 0.3
6 5 4 5 5 5 4


42 62 38 32 37 52 38
4 6 12 34 20 2 3


25 23 6 16 17 40 26
55 8 70 30 40 5 28
0.3 1 0.3 0 4 0 1
0 0 0 0 0 0 0


84 76 86 81 81 79 75
67 71 39 48 58 92 65


Absaloka Mine
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-2. Grazing Land, 2017 (n = 36)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


260 250 250 250 250 242 254
17-53 17-54 17-55 17-56 17-57 17-58 17-61


7/5/2017 7/4/2017 7/4/2017 7/4/2017 7/4/2017 7/4/2017 7/3/2017


2 4 6 9 6 3-16 3
220 256 340 294 320 228 258


mid slope lower slope mid slope upper slope low slope swale lower slope
straight straight concave concave concave concave straight
DB, SO DB, SO DB, SO DB, SO DB, SO KS, ED DB, SO


31 38 14 40 10 7 34
1 0.3 1 1 0 0.3 1


62 57 80 50 80 88 60
1 0 0 1 1 0 0
0 0 0 4 3 0 0
5 5 5 4 6 5 5


42 30 32 42 49 56 51
8 8 4 14 2 14 3


29 45 23 38 9 23 48
6 28 75 7 67 54 6
3 0 1 0 1 6 4


0.3 0 0 0 0 0 0


75 80 86 73 88 92 81
74 74 46 80 55 85 103


Absaloka Mine
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-2. Grazing Land, 2017 (n = 36)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


244 244 244 259 257 245 242
17-63 17-64 17-65 17-70 17-72 17-73 17-74


7/3/2017 7/3/2017 7/3/2017 7/8/2017 7/8/2017 7/4/2017 7/4/2017


5-8 12-16 4-8 2 2-3 3 5-9
146 112 060 060 variable 64 086


lower - toe mid slope lower slope upper slope saddle lower slope head of swale
convex straight und straight concave straight concave
KS, ED KS, ED KS, ED, DB, SO DB, SO KS, ED DB, SO KS, ED


1 34 45 12 5 42 2
0 2 0.3 0 0 0.3 0.3


94 60 50 84 90 54 92
0 0 0 0 0 0 0
0 0 0 0 0 0 2
5 4 5 4 5 4 4


34 21 30 60 62 32 44
56 54 9 4 2 30 4
16 17 18 7 36 26 35
55 32 62 16 45 8 41
8 4 7 0 0 0 9
0 0 0 0 0 0 0


94 85 84 77 92 69 88
58 40 55 67 98 51 88


Absaloka Mine
Phase III Revegetation Monitoring Report B1-2-5
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-2. Grazing Land, 2017 (n = 36)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


244
17-75


7/3/2017


16-22
104


upper-mid
und


KS, ED


MEAN COVER
38 22.1
8 0.7


50 72.2
0 0.1
0 0.4
4 4.7


9 41.9
14 14.8
3 21.2


88 39.9
17 2.5
0 0.0


94 83.1
29 64.2


Absaloka Mine
Phase III Revegetation Monitoring Report B1-2-6
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-3. Pastureland Land, 2016 (n = 33)


Stand 220 220 178 203 174 266 266
Plot ID 16-01 16-02 16-05 16-06 16-07 16-08 16-09


SurveyDate 7/10/2016 7/10/2016 7/8/2016 7/8/2016 7/8/2016 7/8/2016 7/8/2016


SITE PARAMETERS
Slope 0-2 7 18-20 0-1 14 5-8 5-7
Aspect none 160 216 none 222 242 245
Topography ridge upper mid slope basin mid slope upper upper
Configuration und concave straight concave convex straight straight
Investigator KS ED KS ED KS ED KS ED KS ED KS ED KS ED


GROUND COVER
BareGround 24 0 9 0.3 14 28 5
Rock 0.3 0 0 0 0 0 0
Litter 70 94 86 95 82 60 90
Lichens 0.3 0 0 0 0 0 0
Moss 0 0.3 0 0 0 7 0.3
BasalVegetation 5 6 5 5 4 5 5


VEGETATION
PerennialGraminoids 68 44 57 66 56 36 68
AnnualGraminoids 12 40 13 1 5 6 4
PerennialForbs 13 28 17 18 16 54 34
AnnualBiennialForbs 32 33 18 8 3 13 15
Shrubs 0 28 0 3 0 5 0
Trees 0 0 0 0 0 0 0


Total Cover 79 94 76 76 63 74 75
Perennial Cover 72 100 73 81 58 93 78


Absaloka Mine
Phase III Revegetation Monitoring Report B1-3-1
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-3. Pastureland Land, 2016 (n = 33)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


266 266 267 267 267 267 267
16-10 16-11 16-12 16-13 16-14 16-15 16-16


7/8/2016 7/8/2016 7/8/2016 7/8/2016 7/8/2016 7/8/2016 7/8/2016


1-12 6 8 5 4 7 3
264 335 344 278 300 228 160


upper bench mid slope mid slope mid slope upper slope mid slope
straight convex convex concave straight concave concave
KS ED KS ED DB KL DB KL DB KL DB KL DB KL


0 0 20 8 8 12 12
0 0 0 0 0 0 0


93 95 76 84 82 79 78
0 0 0 0 0 0 0
1 0 0 2 4 4 4
6 5 4 6 6 5 6


70 75 47 50 42 62 66
24 8 4 18 48 4 4
37 7 28 57 7 22 24
14 22 45 26 29 10 25
0 0 27 3 2 0 0
0 0 0 0 0 0 0


73 88 78 82 81 77 79
71 77 101 90 47 82 82
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-3. Pastureland Land, 2016 (n = 33)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


267 256 256 264 251 251 258
16-17 16-20 16-23 16-24 16-28 16-29 16-31


7/8/2016 7/9/2016 7/9/2016 7/9/2016 7/10/2016 7/9/2016 7/9/2016


6 6 8 7 21 4 14
200 280 284 130 034 340 160


mid slope upper slope upper slope mid slope mid slope lower slope upper
concave straight straight concave convex und convex


DB KL DB KL DB KL DB KL DB KL DB KL KS ED


6 10 16 18 5 13 40
0 0 0 0 0 1 0


88 74 78 76 86 78 55
0 0 0 0 0 0 0
0 0 0 0 2 2 0
6 6 6 6 7 6 5


29 65 43 61 72 60 54
64 4 1 8 5 7 26
13 24 67 50 51 30 13
29 7 16 8 9 12 23
2 0 0.3 0 0 5 1
0 0 0 0 0 0 0


89 79 82 75 70 77 76
39 77 109 79 77 86 68
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-3. Pastureland Land, 2016 (n = 33)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


252 246 246 246 249 249 243
16-32 16-33 16-34 16-35 16-39 16-40 16-43


7/9/2016 7/9/2016 7/9/2016 7/7/2016 7/9/2016 7/7/2016 7/7/2016


12-16 18-20 6-8 2 8 5 5
236 085 040 090 280 042 256


mid slope upper ridge lower slope upper mid slope ridge/shoulder
concave und convex concave und concave convex


KS ED KS ED KS ED DB KL KS ED DB KL KS ED


26 12 7 11 4 12 35
0 0.3 0 0 0 0 0


68 82 88 75 90 71 60
0 0 0 0 0 0 0
1 0.3 0 9 0.3 12 0
5 5 5 5 6 5 5


68 48 58 64 54 58 58
3 4 4 2 24 8 2


12 68 50 26 22 48 42
18 8 6 5 14 9 5
0 0 0.3 0 0.3 0 0
0 0 0 0 0 0 0


84 67 62 78 84 69 57
77 70 64 81 76 66 60
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-3. Pastureland Land, 2016 (n = 33)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


241 245 245 242 254
16-46 16-47 16-48 16-60 16-62


7/7/2016 7/7/2016 7/7/2016 7/6/2016 7/6/2016


5 25 4 9 7
255 240 200 056 280


ridge/knoll short mid toeslope mid slope mid slope
und convex concave concave convex


KS ED KS ED DB KL DB KL DB KL


MEAN COVER
18 6 20 7 14 12.7
0 0 0 0 0 0.0


78 88 73 88 82 80.1
0.3 0 0 0 0 0.0
0 0.3 2 0 0 1.6
4 6 5 5 4 5.3


48 62 54 57 43 56.5
26 4 14 12 26 13.2
22 40 20 27 30 30.8
35 20 14 17 22 17.3
0 0 0 2 0 2.4
0 0 0 0 0 0.0


83 82 72 80 78 76.9
58 80 56 86 72 75.4


Absaloka Mine
Phase III Revegetation Monitoring Report B1-3-5


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-4. Pastureland Land, 2017 (n = 37)


Stand 220 178 203 174 266 266 266
Plot ID 17-01 17-05 17-06 17-07 17-08 17-09 17-10


SurveyDate 7/9/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017


SITE PARAMETERS
Slope 5-10 10-14 1-3 15 6-10 6-12 12-18
Aspect 360 254 none 256 234 086 096
Topography ridge lower-mid bench mid mid shoulder shoulder
Configuration straight straight straight straight und straight convex
Investigator KS, ED KS, ED KS, ED KS, ED KS, ED KS, ED KS, ED


GROUND COVER
BareGround 1 0 1 2 36 0.3 16
Rock 0 0 0 0 0.3 0 0
Litter 94 96 95 94 60 95 80
Lichens 0 0 0 0 0 0 0
Moss 0 0 0 0 0 0 0
BasalVegetation 5 4 4 4 4 5 4


VEGETATION
PerennialGraminoids 84 78 40 56 44 61 46
AnnualGraminoids 0.3 0 0.3 4 1 36 11
PerennialForbs 2 46 9 55 24 5 13
AnnualBiennialForbs 5 6 53 12 51 14 52
Shrubs 0 0 0 0 0.3 0 0.3
Trees 0 0 0 0 0 0 0


Total Cover 88 87 72 81 76 84 82
Perennial Cover 86 94 47 93 52 66 59


Absaloka Mine
Phase III Revegetation Monitoring Report B1-4-1


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-4. Pastureland Land, 2017 (n = 37)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


266 267 267 267 267 267 248
17-11 17-13 17-14 17-15 17-16 17-17 17-18


7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/7/2017


5-9 5 2 1 3 0 3
160 44 306 274 - 0 212 0 020


shoulder mid slope bench lower slope lower slope bench upper slope
convex undulating straight straight concave straight straight
KS, ED DB, SO DB, SO DB, SO DB, SO DB, SO DB, SO


0.3 30 10 5 16 8 18
0 0.3 0 0 0 0 1


95 63 84 89 79 86 76
0 0.3 0 0 0 0 0
0 3 0 0 0 0 0
5 4 6 6 5 6 5


68 52 52 80 58 50 61
0.3 4 40 8 16 45 3
8 21 84 7 12 0 30


42 17 9 10 20 6 13
0 0 0 2 1 0 2
0 0 0 0 0 0 0


76 76 83 88 80 86 82
76 72 136 87 67 50 86
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-4. Pastureland Land, 2017 (n = 37)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


248 256 264 251 258 252 246
17-19 17-20 17-24 17-29 17-31 17-32 17-33


7/7/2017 7/7/2017 7/8/2017 7/7/2017 7/9/2017 7/7/2017 7/9/2017


5 6 2 2-5 5 8-14 2
360 290 338 236 330 230 154


mid slope mid slope swale ridge toe slope lower mid slope
convex und concave concave straight und straight
DB, SO DB, SO DB, SC KS, ED DB, SO KS, ED DB, SO


12 11 13 0 8 14 5
0 0 0 0 1 0 0


83 83 81 95 85 81 89
0 0 0 0 0 0 0
0 0 0 0 0 0 0
5 6 6 5 6 5 6


55 63 50 37 35 38 71
3 2 3 54 3 8 18
8 34 7 28 12 50 2


31 10 69 58 64 56 13
3 0 1 2 4 0 0
0 0 0 0 0 0 0


81 80 83 93 84 85 80
65 88 57 43 51 60 73
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-4. Pastureland Land, 2017 (n = 37)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


246 246 249 249 243 241 241
17-34 17-35 17-39 17-40 17-43 17-45 17-46


7/8/2017 7/5/2017 7/8/2017 7/5/2017 7/5/2017 7/5/2017 7/4/2017


3-6 8-12 5-7 3 3-8 8 4-8
350 110 246 60 246 116 150
toe mid slope mid mid toe swale upper


straight convex concave straight straight concave convex
KS, ED KS, ED KS, ED DB, SO KS, ED KS, ED KS, ED


12 6 8 15 6 2 12
0 0 0 0 0 0 0.3


83 88 87 80 90 93 84
0 0 0 0 0 0 0
0 2 0 0 0 0 0
5 4 5 5 4 5 4


57 55 58 32 66 78 58
16 32 38 17 4 1 30
16 20 21 26 3 3 16
22 15 6 21 23 12 33
2 0 0 0 2 0.3 0.3
0 0 0 0 0 0 0


82 83 90 75 74 83 94
74 63 78 40 70 79 73
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-4. Pastureland Land, 2017 (n = 37)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


245 245 242 242 254 267 264
17-47 17-48 17-59 17-60 17-62 17-67 17-68


7/4/2017 7/5/2017 7/4/2017 7/3/2017 7/3/2017 7/6/2017 7/8/2017


1-3 6 4 4 8 3 4
082 208 110 060 230 266 150


swale lower slope bench mid slope mid slope lower slope mid slope
concave straight straight (convex) straight straight straight straight
KS, ED DB, SO KS, ED DB, SO DB, SO DB, SO DB, SO


3 28 3 34 42 6 21
0 0 0 1 1 0 1


92 68 92 61 52 88 73
0 0 0 0 0 0 0
0 0.3 0 0 0 0 0
5 4 5 4 5 6 5


55 60 40 44 27 65 56
18 7 22 5 11 16 6
8 16 56 22 24 12 21


34 17 38 46 55 5 31
1 0 0 1 2 0 0
0 0 0 0 0 0 0


88 76 90 79 80 82 78
63 76 91 67 44 68 66
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-4. Pastureland Land, 2017 (n = 37)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


256 251
17-69 17-71


7/7/2017 7/7/2017


3 14-18
274 056


mid slope mid slope
straight convex
DB, SO KS, ED


MEAN COVER
21 12 11.8
0 0 0.2


74 83 83.0
0 0 0.0
0 0 0.1
5 5 4.9


65 52 55.3
1 3 13.2
9 14 20.1


27 65 28.7
0 0 0.7
0 0 0.0


80 87 82.3
69 64 70.1
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Appendix B2 – 
Percent Canopy Cover for 2016-2017 Grazing 


Land and Pastureland Sample Plots,  


Absaloka Mine Bond Release Area 
 


Table B2-1 – Grazing Land, 2016 


Table B2-2 – Grazing Land, 2017 


Table B2-3 – Pastureland, 2016 


Table B2-4 – Pastureland, 2017 


 


 


 


Footnotes for the tables in Appendix B2: 
 


Trace cover values were assigned 0.3 percent for each 0.01-acre canopy cover estimation plot. 
 
Binomials follow Lesica (2012). 
 


 


 







Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species Total Cover 16-03 16-04 16-18 16-19 16-21 16-22 16-25 16-26 16-27 16-30 16-36 16-37 16-38
NPGc Agropyron dasystachyum 20 0 3 0 0 0 0 0 0 0 0 0 0 0
NPGc Agropyron smithii 537 40 14 15 7 29 18 38 6 36 20 5 14 18
NPGc Agropyron spicatum 9 0 0 2 0 0 0 0 0 0 0 0 0 0
NPGc Agropyron trachycaulum 8 0 0 0 4 0 0 0 0 0 0 0 0 0
NPGc Aristida purpurea 1 0 1 0 0 0 0 0 0 0 0 0 0 0
NPGc Carex eleocharis 1 0 1 0 0 0 0 0 0 0 0 0 0 0
NPGc Carex inops 3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Eleocharis palustris 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Elymus canadensis 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Elymus cinereus 7 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Festuca saximontana 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Hordeum jubatum 6 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Koeleria macrantha 12 0 0 0 0 1 0 0 0 1 0 0 0 0
NPGc Oryzopsis hymenoides 11 0 0 0 0 1 0 0 2 2 3 0 0 0
NPGc Stipa comata 188.3 0 8 1 0 3 1 1 14 6 6 5 1 3
NPGc Stipa viridula 207.3 4 5 5 0.3 12 4 8 20 5 4 1 4 22
NPGw Andropogon gerardii 14.3 0 0 0 0 0.3 0 0 0 0 0 0 0 1
NPGw Andropogon hallii 36 0 0 0 0 0 0 0 0 5 0 4 0 0
NPGw Andropogon scoparius 43.6 0 0 0 0 2 0 1 0 0 0 8 0.3 0
NPGw Bouteloua curtipendula 16 0 0 0 0 0 0 0 4 0 0 5 1 1
NPGw Bouteloua gracilis 20.6 0 12 0 0 0 0 0 0 0 0 0 0 0
NPGw Calamovilfa longifolia 107.3 0 0 0 0 0 0.3 0 0 0 0 1 0 1
NPGw Spartina pectinata 54 0 0 0 0 0 0 0 0 0 0 0 0 0


IPG Agropyron cristatum 76 0 0 4 0 0 1 0 7 0 11 0 0 2
IPG Agropyron intermedium 122 0 2 0 0 0 12 0 0 0 0 40 58 10
IPG Bromus inermis 42 0 0 1 0 0 5 0 0 0 0 0 0 0
IPG Phleum pratense 13.3 0 0 0 0 0 0.3 0 0 0 0 0 9 0
IPG Poa compressa 70.6 0 0 20 5 0 14 1 4 0 0 0 2 3
IPG Poa palustris 2 0 0 0 0 0 0 0 0 0 0 0 0 0
IPG Poa pratensis 164 2 0 4 7 0 8 0 12 16 10 2 2 0
IAG Aegilops cylindrica 3.3 0 0 2 1 0 0 0 0 0 0.3 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species Total Cover 16-03 16-04 16-18 16-19 16-21 16-22 16-25 16-26 16-27 16-30 16-36 16-37 16-38
IAG Bromus japonicus 427.6 34 14 43 12 4 2 10 10 17 6 0.3 1 14
IAG Bromus tectorum 53.2 2 0 3 2 0.3 0.3 0 2 2 4 0 0 0.3
NPF Achillea millefolium 18.9 0 0 0 0 0.3 0 0 0 2 0 0 1 1
NPF Allium textile 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Ambrosia psilostachya 136.3 0 0 0 8 3 2 6 7 6 2 0 0 0
NPF Artemisia campestris 0.3 0 0 0 0 0.3 0 0 0 0 0 0 0 0
NPF Artemisia dracunculus 47.3 0 30 0 0 0 0 0 0 0 1 1 0 0.3
NPF Artemisia frigida 31.3 0 0 0 0 4 0 0 0 4 2 2 0.3 0
NPF Artemisia ludoviciana 139 0 12 0 0 0 5 1 1 0 0 2 2 2
NPF Asclepias verticillata 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus adsurgens 3 0 0 0 0 0 0 0 1 0 1 0 0 0
NPF Astragalus gilviflorus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus missouriensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus plattensis 0.3 0 0.3 0 0 0 0 0 0 0 0 0 0 0
NPF Balsamorhiza sagittata 2.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Cerastium arvense 49.2 0 0.3 0 0 0 0 0 0 10 6 1 0 5
NPF Cirsium undulatum 3.5 0 0 0 0 0.3 0 0 0 0 0 0.3 0 0
NPF Comandra umbellata 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Dalea candida 1.6 0 0 0 0 0 0 0 0 0 0 0.3 0 0
NPF Dalea purpurea 11.9 0 0 0 0 1 0 0 1 0.3 0 0 0 0.3
NPF Echinacea angustifolia 60.3 0 0 0 0 1 0.3 4 3 2 0.3 1 0.3 2
NPF Evolvulus nuttallianus 0.3 0 0.3 0 0 0 0 0 0 0 0 0 0 0
NPF Fritillaria pudica 0.6 0 0 0 0 0.3 0 0 0.3 0 0 0 0 0
NPF Gaillardia aristata 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Gaura coccinea 14.5 0 0.3 0 0 1 0 0 0 1 0 0.3 0.3 0.3
NPF Glycyrrhiza lepidota 13 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Gutierrezia sarothrae 37.6 0 0 0 0 1 0 0.3 0 4 1 1 0 1
NPF Helianthus pauciflorus 23.5 0 0 0 0 5 3 0 0 0.3 0 0 0 2
NPF Heterotheca villosa 8.3 0 0.3 0 0 1 0 0 0 0 0 1 0 0
NPF Lactuca pulchella 1.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Liatris punctata 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species Total Cover 16-03 16-04 16-18 16-19 16-21 16-22 16-25 16-26 16-27 16-30 16-36 16-37 16-38
NPF Linum lewisii 23.2 0.3 0 0 0 1 0 0 0 0 3 0.3 0 0
NPF Lithospermum incisum 0.9 0 0.3 0 0 0 0 0 0.3 0 0.3 0 0 0
NPF Lygodesmia juncea 0.6 0 0.3 0 0 0 0 0 0 0 0 0 0 0
NPF Mirabilis linearis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Oxytropis sericea 0.3 0 0 0 0 0 0 0 0 0.3 0 0 0 0
NPF Pediomelum argophyllum 98.5 0 5 0 0 4 0 0 0 3 0 22 0.3 3
NPF Pediomelum esculentum 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NPF Physalis longifolia 2.2 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Polygala alba 8.9 0 0 0 0 1 0 0 0 0.3 0 0.3 0 0
NPF Psoralidium tenuiflorum 10.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Ratibida columnifera 30 0 3 0 1 1 1 4 1 1 0.3 1 0.3 1
NPF Ratibida pinnata 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Solidago missouriensis 10.9 0 0 0 0 1 0 0 0 0 0 1 0 0
NPF Solidago mollis 0.3 0 0 0 0 0 0 0 0 0 0 0.3 0 0
NPF Solidago nemoralis 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Solidago rigida 8 0 0 0 0 4 0 0 0 0 0 0 0 0
NPF Sphaeralcea coccinea 6.5 0 5 0 0 0 0 0 0 0 0 0 0 0.3
NPF Symphyotrichum ericoides 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Symphyotrichum falcatum 50.9 0 0 0 0 3 5 5 0 2 0 3 0 0
NPF Symphyotrichum laeve 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Symphyotrichum oblongifoliu 12.8 0 0.3 0 0 0 0 0.3 0 0 0 0 0 0
NPF Vicia americana 0.3 0 0 0 0 0 0 0 0 0.3 0 0 0 0
NPF Yucca glauca 22 0 0 0 0 0.3 0 0.3 3 0 0.3 0 0 0.3
NPF Zigadenus venenosus 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
IPF Astragalus cicer 11.6 0 0 0.3 4 0.3 0 0 2 0 5 0 0 0
IPFx Cirsium arvense 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IPFx Convolvulus arvensis 89.2 0 0 24 26 0 9 12 0 2 2 0.3 8 0
IPFx Euphorbia esula 5 0 0 0 0 0 0 0 0 0 0 0 0 0
IPF Medicago sativa 54.2 0 0.3 0 5 0.3 5 9 4 0 3 0.3 2 8
IPF Rumex crispus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IPF Taraxacum laevigatum 33.1 6 2 0 1 0.3 2 1 1 2 1 0.3 0 1
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species Total Cover 16-03 16-04 16-18 16-19 16-21 16-22 16-25 16-26 16-27 16-30 16-36 16-37 16-38
IPF Taraxacum officinale 8 0 0 0 0 0 0 0 0 0 0 0 0 0


NABF Androsace occidentalis 0.3 0 0.3 0 0 0 0 0 0 0 0 0 0 0
NABF Collinsia parviflora 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Collomia linearis 5.4 0.3 1 0.3 0.3 0 0 0 0.3 0 0 0 0.3 0.3
NABF Conyza canadensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Descurainia incana 1.2 0.3 0.3 0 0 0 0 0 0 0 0.3 0 0 0
NABF Draba nemorosa 0.6 0 0.3 0 0 0 0 0 0 0 0 0 0 0
NABF Draba reptans 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NABF Epilobium brachycarpum 0.6 0 0 0 0 0 0.3 0 0 0 0 0 0 0
NABF Erigeron divergens 12.9 0 1 0 0 0 1 0 0 0 0 0 0 0
NABF Erysimum asperum 0.6 0 0.3 0 0 0 0 0 0 0 0 0 0 0
NABF Euphorbia spathulata 2 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Hedeoma hispida 1.5 0 0.3 0 0 0.3 0 0 0 0 0 0 0 0.3
NABF Helianthus petiolaris 0.9 0 0 0 0.3 0 0 0 0 0 0 0 0 0
NABF Lappula redowskii 0.6 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NABF Phacelia linearis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Plantago patagonica 5.9 0 2 0 0 0 0 0 0 0 0 0 0 0.3
NABF Silene antirrhina 2.1 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Turritis glabra 1 0 1 0 0 0 0 0 0 0 0 0 0 0
IABF Alyssum alyssoides 192.9 26 22 8 6 4 2 2 8 4 9 0.3 2 9
IABF Camelina microcarpa 21.1 3 1 0.3 1 1 1 0.3 0.3 1 0.3 0 0 1
IABF Descurainia sophia 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Filago arvensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Holosteum umbellatum 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Lactuca serriola 30.6 6 0.3 2 1 0.3 0.3 0.3 0 0.3 0 0.3 0.3 0.3
IABF Medicago lupulina 1.9 0 0 0 0 0 0 0.3 0 0 0 0 0 0
IABF Melilotus officinalis 206.7 8 2 0.3 40 2 40 2 20 3 3 0.3 0.3 2
IABF Salsola tragus 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Scorzonera laciniata 0.6 0 0 0 0 0 0 0.3 0 0 0 0 0 0
IABF Sisymbrium altissimum 13.2 0 0 0 0 0.3 0 0 1 0 0 0 0.3 0.3
IABF Thlaspi arvense 5.2 0.3 0 1 0.3 0 0 0 0 0 0 0 2 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species Total Cover 16-03 16-04 16-18 16-19 16-21 16-22 16-25 16-26 16-27 16-30 16-36 16-37 16-38
IABF Tragopogon dubius 98.5 3 2 6 11 5 3 2 4 4 6 0.3 1 3
IABF Veronica verna 4.3 4 0 0 0 0 0 0 0 0 0 0 0 0
NS Artemisia cana 15.2 0 2 0 0 0 0 0 0 0 0 1 0.3 0
NS Calylophus serrulatus 11.1 0 0 0 0 0 0 0 0 1 0.3 0 0 0.3
NS Ericameria nauseosa 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Prunus virginiana 0.3 0 0 0 0 0 0 0 0 0 0 0.3 0 0
NS Rhus aromatica 3.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Ribes aureum 0.3 0 0 0 0 0 0 0.3 0 0 0 0 0 0
NS Rosa arkansana 5.6 0 0 0 0 0 0 0 0 0 0 0.3 0 0
NS Rosa woodsii 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Symphoricarpos occidentalis 23.9 0 0 0 0 2 1 0.3 0 0 0 4 0.3 0
NT Juniperus scopulorum 1 0 0 0 0 0 0 0 0 0 0 0 0 0


4054.2 139.5 155.5 142.2 143.2 101.9 146.8 109.7 139.2 143.8 111.4 116.8 113.6 120.2Total Cover
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
NPGc Agropyron dasystachyum
NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Agropyron trachycaulum
NPGc Aristida purpurea
NPGc Carex eleocharis
NPGc Carex inops
NPGc Eleocharis palustris
NPGc Elymus canadensis
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Hordeum jubatum
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Bouteloua gracilis
NPGw Calamovilfa longifolia
NPGw Spartina pectinata


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Bromus inermis
IPG Phleum pratense
IPG Poa compressa
IPG Poa palustris
IPG Poa pratensis
IAG Aegilops cylindrica


16-41 16-42 16-44 16-45 16-49 16-50 16-51 16-52 16-53 16-54 16-55 16-56 16-57 16-58 16-59
0 0 0 2 2 0 0 1 0 0 5 0 7 0 0
4 14 12 6 20 23 29 32 8 10 5 25 6 5 4
0 0 0 0 0 0 0 0 0 0 0 0 0 3 0
0 4 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 1 0 0 1 0
0 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 3 0 2 0
0 0 0.3 0 0 0 0 0 0 0 0 0 0 0 0
0 6 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 4 1 3 0 1 0 0 1 0
0 0 0 0 0 0 0 0 1 0 0 0 1 0 0
2 0 4 14 2 2 5 1 1 6 32 9 26 16 8


10 0 14 2 3 10 6 18 3 5 5 8 5 3 5
0 0 0 0 0 0 0 0 12 1 0 0 0 0 0
3 0 1 2 0 0 1 0 0 0 7 0 0 9 1
2 0 1 2 1 2 0 0.3 9 0 1 0 0 6 0
0 0 0 2 0 2 0 0 0 0 0 0 0 0 0
0 0 0.3 0 0 0 2 0 6 0 0 0 0 0.3 0
5 0 8 26 5 5 1 0 16 2 1 0 4 2 6
0 54 0 0 0 0 0 0 0 0 0 0 0 0 0


40 0 0 0 1 6 0 0 0 0 0 0 0 1 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


18 0 3 0 0 0 0 0 0 0 8 0 4 0 0
0 4 0 0 0 0 0 0 0 0 0 0 0 0 0
0 8 0 0 0 0 0 0 1 0 0 0 0 0.3 12
0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
0 12 0 7 5 0 2 0 3 15 14 25 0 5 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Allium textile
NPF Ambrosia psilostachya
NPF Artemisia campestris
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Asclepias verticillata
NPF Astragalus adsurgens
NPF Astragalus gilviflorus
NPF Astragalus missouriensis
NPF Astragalus plattensis
NPF Balsamorhiza sagittata
NPF Cerastium arvense
NPF Cirsium undulatum
NPF Comandra umbellata
NPF Dalea candida
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Evolvulus nuttallianus
NPF Fritillaria pudica
NPF Gaillardia aristata
NPF Gaura coccinea
NPF Glycyrrhiza lepidota
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Lactuca pulchella
NPF Liatris punctata


16-41 16-42 16-44 16-45 16-49 16-50 16-51 16-52 16-53 16-54 16-55 16-56 16-57 16-58 16-59
5 0.3 16 30 24 3 6 3 2 12 4 0 7 30 4
2 0 0 5 3 6 0 0 0 0.3 0 0 0 4 0
0 0 0 1 0 0 3 1 1 0.3 1 2 1 1 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 10 14 6 20 0.3 0 6 18 4 0 12 3 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 2 0 0 1 3 1 0 0 0 0 3 2
0 0 1 0 0 0 2 1 1 0 0 11 1 1 0
2 0 1 0 0 0 12 8 0 12 8 3 9 4 34
0 0 0 0 0 0 0.3 0 0 0 0.3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.3 2 0 0
0 0 0 0 0 0.3 1 0 0.3 0.3 2 1 4 2 2


0.3 0 0 0 0 0 1 0.3 1 0 0.3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0 0 0 0 0 0.3 0 4 0 0 0 1 1


0.3 0 18 3 0.3 0.3 2 1 2 0 0.3 0.3 4 9 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0


0.3 0 1 3 2 0.3 0 1 0.3 0.3 0.3 0.3 0.3 0.3 0
0 4 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 0 0 0 1 7 6 0 1 2 2 0.3 3
2 0 0 0 0 0.3 6 0.3 0 1 0.3 2 0 0 0.3
0 0 1 0 0 0 0 0 0 2 2 0 0 0 0


0.3 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0.3 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
NPF Linum lewisii
NPF Lithospermum incisum
NPF Lygodesmia juncea
NPF Mirabilis linearis
NPF Oxytropis sericea
NPF Pediomelum argophyllum
NPF Pediomelum esculentum
NPF Physalis longifolia
NPF Polygala alba
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Ratibida pinnata
NPF Solidago missouriensis
NPF Solidago mollis
NPF Solidago nemoralis
NPF Solidago rigida
NPF Sphaeralcea coccinea
NPF Symphyotrichum ericoides
NPF Symphyotrichum falcatum
NPF Symphyotrichum laeve
NPF Symphyotrichum oblongifoliu
NPF Vicia americana
NPF Yucca glauca
NPF Zigadenus venenosus
IPF Astragalus cicer
IPFx Cirsium arvense
IPFx Convolvulus arvensis
IPFx Euphorbia esula
IPF Medicago sativa
IPF Rumex crispus
IPF Taraxacum laevigatum


16-41 16-42 16-44 16-45 16-49 16-50 16-51 16-52 16-53 16-54 16-55 16-56 16-57 16-58 16-59
0 0 1 0 2 0 0 0.3 0.3 8 1 1 5 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.3 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


0.3 0 2 0.3 4 0.3 6 3 2 3 14 14 2 2 1
0 0 0.3 0 0 0 0 0 0.3 0 0.3 0 0 0 0
0 0 0 0 0.3 0.3 0 0 0 0 0 0 0 1 0


0.3 0 0 0 0 0 3 0 2 0 0 1 1 0 0
0 0 0.3 0.3 0 0 0 0 0 2 0 0 0 0 3
1 0 2 0 0.3 0 0.3 0.3 0.3 0.3 0.3 0.3 2 2 1
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0


0.3 0 0 0 0 0 0 0 0 0 2 0 0 0.3 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.3 0.3 0 0 0.3 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0.6 0 0 0 8 1 0.3 3 1 0 0 1 5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 3 0 0.3 2 1 3 0.3 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


0.3 0 0 4 3 2 0 0.3 0.3 0 0 0.3 1 1 0.3
0 0 0 0 0 0 0 0 0 0.3 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.3 0 0 0


0.3 0 0 0 0 0.3 0 2 0 2 0 0 0.3 1 0
0 0 0 0 0 5 0 0 0 0 0 0 0 0 0
3 0 0.3 0 0 1 1 0 0 0 3 0 1 7 0
0 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 3 4 1 0.3 0 0.3 0.3 0.3 2 0 2 0 0.3
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
IPF Taraxacum officinale


NABF Androsace occidentalis
NABF Collinsia parviflora
NABF Collomia linearis
NABF Conyza canadensis
NABF Descurainia incana
NABF Draba nemorosa
NABF Draba reptans
NABF Epilobium brachycarpum
NABF Erigeron divergens
NABF Erysimum asperum
NABF Euphorbia spathulata
NABF Hedeoma hispida
NABF Helianthus petiolaris
NABF Lappula redowskii
NABF Phacelia linearis
NABF Plantago patagonica
NABF Silene antirrhina
NABF Turritis glabra
IABF Alyssum alyssoides
IABF Camelina microcarpa
IABF Descurainia sophia
IABF Filago arvensis
IABF Holosteum umbellatum
IABF Lactuca serriola
IABF Medicago lupulina
IABF Melilotus officinalis
IABF Salsola tragus
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense


16-41 16-42 16-44 16-45 16-49 16-50 16-51 16-52 16-53 16-54 16-55 16-56 16-57 16-58 16-59
0 8 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0.3 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 8 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0


0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.3 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0.3 0 0 0.3 0.3 0 0.3 0 0.3 0 0.3 0.3 0.3
0 0 0 0 0 0 0 0 0 0.3 0 0.3 0.3 0.3 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


0.3 0.3 4 8 11 3 3 1 1 3 2 2 7 5 2
0.3 0 0.3 2 1 0 0 0.3 0 1 0 0 2 0 1
0.3 0 0 0.3 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 1 1 0.3 1 0 0 2 0 0.3 0 0.3 0.3 0 0


0.3 1 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 12 22 35 0.3 0 0 8 0 1 0 0.3 0 3
0 0 0 0 0 0 0 0 0 0.3 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0.3 0 3 0 0 0 0 0 4 0 0 0 0 0


0.3 0 0 0 0 0 1 0 0 0.3 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
IABF Tragopogon dubius
IABF Veronica verna
NS Artemisia cana
NS Calylophus serrulatus
NS Ericameria nauseosa
NS Prunus virginiana
NS Rhus aromatica
NS Ribes aureum
NS Rosa arkansana
NS Rosa woodsii
NS Symphoricarpos occidentalis
NT Juniperus scopulorum


Total Cover


16-41 16-42 16-44 16-45 16-49 16-50 16-51 16-52 16-53 16-54 16-55 16-56 16-57 16-58 16-59
6 0.3 4 9 4 0.3 1 3 1 1 3 2 3 2 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
2 0 0 0 0 0 0.3 0.3 0.3 0 0 0 0 0 0
0 0 0 0.3 0 0 0.3 0.3 0.3 0 2 0 1 3 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 2 0.3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.3 0 0 0 0
6 0 0 0 0 0 0.3 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0


122.8 123.8 135.7 174.5 136.9 93.3 111.3 97.9 100.6 122.2 138.0 116.0 130.1 139.7 107.6
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
NPGc Agropyron dasystachyum
NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Agropyron trachycaulum
NPGc Aristida purpurea
NPGc Carex eleocharis
NPGc Carex inops
NPGc Eleocharis palustris
NPGc Elymus canadensis
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Hordeum jubatum
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Bouteloua gracilis
NPGw Calamovilfa longifolia
NPGw Spartina pectinata


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Bromus inermis
IPG Phleum pratense
IPG Poa compressa
IPG Poa palustris
IPG Poa pratensis
IAG Aegilops cylindrica


16-61 16-63 16-64 16-65
0 0 0 0


10 24 4 36
0 0 4 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 1 0
7 0.3 2 2
6 0 2 8
0 0 0 0
3 0 0 0
0 1 7 0
0 0 1 0
0 0 0 0
5 1 14 4
0 0 0 0
0 0 0 0
0 0 0 0
0 0 3 0
0 0 0 0
0 0 0 0.3
0 0 0 0
5 0 0 6
0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Allium textile
NPF Ambrosia psilostachya
NPF Artemisia campestris
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Asclepias verticillata
NPF Astragalus adsurgens
NPF Astragalus gilviflorus
NPF Astragalus missouriensis
NPF Astragalus plattensis
NPF Balsamorhiza sagittata
NPF Cerastium arvense
NPF Cirsium undulatum
NPF Comandra umbellata
NPF Dalea candida
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Evolvulus nuttallianus
NPF Fritillaria pudica
NPF Gaillardia aristata
NPF Gaura coccinea
NPF Glycyrrhiza lepidota
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Lactuca pulchella
NPF Liatris punctata


16-61 16-63 16-64 16-65
30 56 2 26
2 3 0 12
2 1 0 0
0 0 0 0.3
0 3 3 2
0 0 0 0
0 1 0 0
1 0 0 0


18 3 0 0
0 0 0 0
0 1 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
3 9 0 2
0 0 0 0
0 0 0 0
0 0 1 0
1 0 1 1


0.3 1 4 0.3
0 0 0 0
0 0 0 0
0 0 0 0


0.3 1 0.3 0.3
5 4 0 0
5 0 0 0
1 0 0 0
0 0 1 0
0 0 0 0
0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
NPF Linum lewisii
NPF Lithospermum incisum
NPF Lygodesmia juncea
NPF Mirabilis linearis
NPF Oxytropis sericea
NPF Pediomelum argophyllum
NPF Pediomelum esculentum
NPF Physalis longifolia
NPF Polygala alba
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Ratibida pinnata
NPF Solidago missouriensis
NPF Solidago mollis
NPF Solidago nemoralis
NPF Solidago rigida
NPF Sphaeralcea coccinea
NPF Symphyotrichum ericoides
NPF Symphyotrichum falcatum
NPF Symphyotrichum laeve
NPF Symphyotrichum oblongifoliu
NPF Vicia americana
NPF Yucca glauca
NPF Zigadenus venenosus
IPF Astragalus cicer
IPFx Cirsium arvense
IPFx Convolvulus arvensis
IPFx Euphorbia esula
IPF Medicago sativa
IPF Rumex crispus
IPF Taraxacum laevigatum


16-61 16-63 16-64 16-65
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
3 4 0 0.3
0 0.3 0 0
0 0.3 0 0.3
0 0 0 0
2 2 0 1
0 4 1 0.3
0 0 0 0
2 4 0 0
0 0 0 0
0 0 1 0
0 0 4 0
0 0.3 0 0
0 0 0 0
3 0 7 3
0 0.3 0 0


0.3 0 2 0
0 0 0 0


0.3 0 2 3
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 1
0 0 0 0
0 0 0 2
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
IPF Taraxacum officinale


NABF Androsace occidentalis
NABF Collinsia parviflora
NABF Collomia linearis
NABF Conyza canadensis
NABF Descurainia incana
NABF Draba nemorosa
NABF Draba reptans
NABF Epilobium brachycarpum
NABF Erigeron divergens
NABF Erysimum asperum
NABF Euphorbia spathulata
NABF Hedeoma hispida
NABF Helianthus petiolaris
NABF Lappula redowskii
NABF Phacelia linearis
NABF Plantago patagonica
NABF Silene antirrhina
NABF Turritis glabra
IABF Alyssum alyssoides
IABF Camelina microcarpa
IABF Descurainia sophia
IABF Filago arvensis
IABF Holosteum umbellatum
IABF Lactuca serriola
IABF Medicago lupulina
IABF Melilotus officinalis
IABF Salsola tragus
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense


16-61 16-63 16-64 16-65
0 0 0 0
0 0 0 0
0 0 0 0.3
0 0.3 0 2
0 0.3 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0.3
0 0.3 2 0.3
0 0 0 0
0 0 0 0


0.3 0 0 0
0 0.3 0 0
0 0 0 0
0 0 0 0.3


0.3 0.3 0.3 0.3
0 0.3 0 0.3
0 0 0 0
4 22 0 12
0 1 0 2
0 0 0 0
0 0.3 0 0
0 0 0 0
2 2 0 9
0 0 0.3 0


0.3 0.3 0.3 0.3
0 0 0 0
0 0 0.3 0
0 4 0 0
0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
IABF Tragopogon dubius
IABF Veronica verna
NS Artemisia cana
NS Calylophus serrulatus
NS Ericameria nauseosa
NS Prunus virginiana
NS Rhus aromatica
NS Ribes aureum
NS Rosa arkansana
NS Rosa woodsii
NS Symphoricarpos occidentalis
NT Juniperus scopulorum


Total Cover


16-61 16-63 16-64 16-65
2 2 0.3 4
0 0 0 0
2 0 7 0
2 0 0 0
1 0 0 0
0 0 0 0
0 0 3 0
0 0 0 0
1 0 0 0
0 0 0 0
2 5 0 2
0 0 0 0


132.1 162.9 80.8 144.2
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species Total Cover 17-02 17-03 17-04 17-21 17-22 17-23 17-25 17-26 17-27 17-28 17-30 17-36 17-37
NPGc Agropyron dasystachyum 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Agropyron smithii 765.3 56 58 28 19 18 36 26 18 0 9 49 46 13
NPGc Agropyron spicatum 15.3 0 0.3 0 0 0 0 0 0 6 0 0 0 0
NPGc Agropyron trachycaulum 2 0 0 0 0 0 0 1 0 0 0 0 0 0
NPGc Carex brevior 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Elymus cinereus 49 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Festuca saximontana 1 0 0 1 0 0 0 0 0 0 0 0 0 0
NPGc Koeleria macrantha 20.3 0 0 0 0 0 0 0 0 0 0 0.3 0 1
NPGc Oryzopsis hymenoides 3.3 0 0 0 0 0 1 0.3 0 0 0 0 0 0
NPGc Phalaris arundinacea 3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Poa secunda 2.3 0 0 0 0 0 0 0 0 0 0 0 0 2
NPGc Stipa comata 196 0 0 0 1 0 0 0 5 12 18 4 0 15
NPGc Stipa viridula 159.6 0 5 7 6 5 6 8 8 6 6 1 4 0.3
NPGw Andropogon gerardii 16 0 0 0 0 0 0 0 1 0 0 0 0 0
NPGw Andropogon hallii 12.3 0 0 0 0 0 0 0 0 0 0 0 0 5
NPGw Andropogon scoparius 41.6 0 0 0 0 2 0 0 7 0 0 4 0 18
NPGw Bouteloua curtipendula 13 0 0 0 0 0 0 0 3 0 0 0 0 6
NPGw Calamovilfa longifolia 82 0 0 0 0 0 0 0 4 0 4 2 0 7


IPG Agropyron cristatum 27.6 0 0 1 3 0 6 0.3 3 3 1 0 0 0
IPG Agropyron intermedium 4 0 0 0 0 0 0 0 0 0 0 0 4 0
IPG Bromus inermis 9.3 0 0 8 0 0 0 0 0 0 0 0 0 0
IPG Dactylis glomerata 1 0 0 0 0 0 0 0 1 0 0 0 0 0
IPG Elymus junceus 1 0 0 0 0 0 0 0 0 0 0 0 0 0
IPG Phleum pratense 13.3 0 0 0 0 7 0 0 6 0 0 0 0 0
IPG Poa compressa 63.3 0 0 7 0 8 9 0 7 0 0 0.3 0 0
IPG Poa pratensis 311.2 5 1 4 8 4 14 3 2 0 4 0.3 22 0.3
IAG Aegilops cylindrica 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IAG Bromus japonicus 394 56 58 10 9 5 7 10 1 8 1 8 3 2
IAG Bromus tectorum 170.2 18 16 8 1 0.3 3 1 0 3 0 0.3 0 0
NPF Achillea millefolium 37.5 0 0.3 4 0.3 1 1 0 1 0 0 2 1 0.3
NPF Ambrosia psilostachya 45.4 0 0 0 4 0 1 1 2 1 0 0.3 0 0.3
NPF Artemisia dracunculus 29.9 0 0 7 0 0 1 0 0 0 0 0 3 0.3
NPF Artemisia frigida 12.6 0 0 0 0 0 0 0 0 0 0 0.3 3 0
NPF Artemisia ludoviciana 138.3 0 0 0 2 0 0 0 0 0 1 0 0 0
NPF Asclepias verticillata 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Asclepias viridiflora 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus adsurgens 1 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species Total Cover 17-02 17-03 17-04 17-21 17-22 17-23 17-25 17-26 17-27 17-28 17-30 17-36 17-37
NPF Astragalus agrestis 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus flexuosus 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus gilviflorus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus gracilis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus plattensis 1.6 0 0 0 0 0 0 0 0 0 0 0 0 1
NPF Balsamorhiza sagittata 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Calochortus nuttallii 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Castilleja sessiliflora 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Cerastium arvense 47.2 0 0 9 0 0 3 0 0 0 0 0 1 0
NPF Cirsium undulatum 6.9 0 0 0 0 0 0 0 0.3 0.3 0.3 0 0 0
NPF Comandra umbellata 3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Dalea purpurea 4.7 0 0 0 0.3 0 0.3 0 0.3 0 0 0 0 1
NPF Echinacea angustifolia 42.6 0 0 0 0.3 0 1 0.3 3 2 4 1 0.3 2
NPF Gaura coccinea 11.3 0 0 0 0.3 0 0 0 1 0 0 0.3 0 0
NPF Glycyrrhiza lepidota 13 0 0 0 0 0 2 0 0 0 0 0 0 0
NPF Gutierrezia sarothrae 21.2 0 0 0 0 0 0 0 0.3 0 0 1 0.3 0.3
NPF Helianthus pauciflorus 9.2 0 0 0 1 0 0 0 0 0 0 0 0 5
NPF Heterotheca villosa 7.9 0 0 0 2 0 2 0 0 0 0.3 0 0 0
NPF Lactuca pulchella 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Liatris punctata 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Linum lewisii 40.5 0 0 0 0 0 0 0 0 0 14 0 0 0
NPF Lithospermum incisum 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Lygodesmia juncea 0.9 0 0 0.3 0 0 0 0 0 0 0 0 0 0
NPF Oxytropis sericea 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Pediomelum argophyllum 84.9 0 0 0 1 0 0 0 0 2 0.3 0 0.3 12
NPF Pediomelum esculentum 0.6 0 0 0 0 0 0 0 0 0 0 0 0.3 0
NPF Penstemon albidus 0.9 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Physalis longifolia 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Polygala alba 5.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Psoralidium tenuiflorum 7.5 0 0 0.3 0 0 0 0 0 0 0 0 0 0
NPF Ratibida columnifera 39.5 0 0 0.3 0.3 0.3 1 1 2 0 0.3 3 0.3 1
NPF Solidago missouriensis 1.3 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NPF Solidago mollis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Solidago nemoralis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NPF Solidago rigida 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Sphaeralcea coccinea 0.6 0 0 0 0 0 0 0.3 0 0 0 0 0 0
NPF Symphyotrichum falcatum 36.2 0 0 16 0.3 0 0 0 1 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species Total Cover 17-02 17-03 17-04 17-21 17-22 17-23 17-25 17-26 17-27 17-28 17-30 17-36 17-37
NPF Symphyotrichum oblongifolium 4.9 0 0 0 0 0 0 0 0 0 0 0 0.3 0
NPF Vicia americana 14.6 0 0 0 0 0 0 0 0 0 0 0 0.3 0
NPF Yucca glauca 16.7 0 0 0 0 1 1 0 0 0 2 1 0 0.3
NPF Zigadenus venenosus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IPF Astragalus cicer 4.3 0 0.3 2 0 0 0 1 0 0 0 0 0 0
IPFx Convolvulus arvensis 52.6 0 0 2 0 0 2 2 1 0 0 0.3 1 0
IPF Medicago sativa 45.6 0 0 0 2 6 4 2 2 3 6 7 0 3
IPF Taraxacum laevigatum 24.7 0 16 5 0 0 0 0.3 0 0 0 0 0 0.3


NABF Androsace occidentalis 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Boechera retrofracta 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Collinsia parviflora 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Collomia linearis 2.5 0 0 0 0 0 0.3 0 0 0 0 0 0.3 0
NABF Conyza canadensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Descurainia incana 0.9 0 0 0 0 0 0 0 0 0 0 0 0.3 0
NABF Draba reptans 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Epilobium brachycarpum 0.6 0 0 0 0 0.3 0 0 0 0 0 0 0 0
NABF Erigeron divergens 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NABF Erigeron strigosus 0.6 0 0 0 0 0.3 0 0 0 0 0 0 0 0
NABF Grindelia squarrosa 3.2 0 0 0 0 0.3 0 0 0 0.3 0 0.3 0 0
NABF Hedeoma hispida 0.6 0 0 0 0 0 0.3 0 0 0 0 0 0 0
NABF Linum rigidum 0.9 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NABF Orthocarpus luteus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Plantago patagonica 6.4 0 0 0 0 0.3 0 0 0 0 0 0 0 0.3
NABF Silene antirrhina 3.9 0 0 0.3 0 0 0 0 0 0 0 0 0 0
IABF Alyssum alyssoides 65.3 0.3 0.3 2 1 1 2 0.3 0.3 1 1 0.3 0.3 2
IABF Arenaria serpyllifolia 3.6 0 0 0 0 0 0 3 0 0 0 0 0 0
IABF Camelina microcarpa 9.1 3 0.3 0.3 0.3 0.3 0.3 0 0.3 0 0 0 0.3 0
IABF Chenopodium album 1 1 0 0 0 0 0 0 0 0 0 0 0 0
IABF Descurainia sophia 1.6 1 0.3 0 0 0 0 0 0 0 0 0 0.3 0
IABF Erysimum repandum 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Filago arvensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Holosteum umbellatum 0.6 0 0 0 0 0 0 0 0.3 0 0 0 0 0
IABF Lactuca serriola 5.7 0.3 0.3 0 0.3 0 0.3 0 0 0 0 0.3 0.3 0.3
IABF Medicago lupulina 197.3 0 0 3 4 4 3 14 5 7 0 24 0 0.3
IABF Melilotus alba 30 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Melilotus officinalis 1154.3 0 6 60 60 55 10 70 27 75 68 12 1 12
IABF Salsola tragus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species Total Cover 17-02 17-03 17-04 17-21 17-22 17-23 17-25 17-26 17-27 17-28 17-30 17-36 17-37
IABF Scorzonera laciniata 0.9 0 0.3 0 0 0 0 0.3 0 0 0 0.3 0 0
IABF Sisymbrium altissimum 3.9 0 3 0.3 0 0 0 0 0 0 0 0 0.3 0
IABF Thlaspi arvense 4.6 3 0.3 0 0 0 0 0 0 0 0 0 1 0
IABF Tragopogon dubius 77.8 3 2 0.3 2 0.3 4 3 0.3 1 3 2 3 0.3
IABF Verbascum thapsus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Veronica verna 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Artemisia cana 21.3 0 0 0 0 0 0 0 0 3 0 0 2 0
NS Artemisia tridentata 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Calylophus serrulatus 7.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Ericameria nauseosa 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Rhus aromatica 4.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Rosa arkansana 9.6 0 0 0 0 0 0 0 0 0 2 0 1 0.3
NS Rosa woodsii 1 0 0 0 0 1 0 0 0 0 0 0 0 0
NS Symphoricarpos occidentalis 48.2 0 0 0 0 3 0 0 0.3 0 0 4 8 0
NT Juniperus scopulorum 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0


4876.9 146.6 167.7 186.1 128.4 123.4 121.5 148.1 113.4 133.6 145.2 128.6 108.2 113.1Total Cover
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
NPGc Agropyron dasystachyum
NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Agropyron trachycaulum
NPGc Carex brevior
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Phalaris arundinacea
NPGc Poa secunda
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Calamovilfa longifolia


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Bromus inermis
IPG Dactylis glomerata
IPG Elymus junceus
IPG Phleum pratense
IPG Poa compressa
IPG Poa pratensis
IAG Aegilops cylindrica
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Ambrosia psilostachya
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Asclepias verticillata
NPF Asclepias viridiflora
NPF Astragalus adsurgens


17-38 17-41 17-42 17-44 17-49 17-50 17-51 17-52 17-53 17-54 17-55 17-56 17-57 17-58 17-61
0 0 0 0.3 0 0 0 0 0 0 0 0 0 0 0


17 19 22 36 0 8 13 18 10 7 16 15 10 20 8
0 0 0 0 0 0 0 6 3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 28 16 2 0 0 0 0 0 0 0 0 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 3 3 3 3 3 0 0 0 0 4
0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
0 0 3 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


16 0 0 0 25 6 8 9 7 6 4 8 7 8 19
3 5 0.3 0 5 0 17 4 5 5 7 6 5 1 9
0 0 0 0 0 0 0 1 6 0 0 2 0 0 6
0 0 0 0 0 0 0 0 0 0 0 0 0 2 1
1 0 0 0 0 2 0 0 4 0 0 0 0 0.3 1
0 0 0 0 0 0 0 2 2 0 0 0 0 0 0
0 0 0 0 3 2 0 2 2 0 0 1 0 12 7
0 0 0 0 3 0 0 0 0 0 0 5 0 0.3 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0.3 0 0 0 0 0 0 0 0 0 0 0 0
0 0 7 0 0 0 0 7 0 0 6 0 12 0 0
5 0 20 0.3 0 22 20 2 6 19 9 8 28 22 8
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


12 4 6 12 33 20 2 3 8 8 4 9 2 12 3
0 0 0 0.3 1 0 0 0 0 0 0 7 0 3 0
3 2 9 0 0 0 2 1 0 3 0 0 0 1 1


0.3 0 0 0 3 7 0 0.3 1 4 1 3 0 1 6
0 0 0 0 1 0.3 5 2 2 4 0 2 0 0.3 0
1 0 0 0 0 0 0 0 2 0 0 0 0 0.3 5
3 18 0 0 0 0 15 5 2 0 9 27.3 2 12 16
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Absaloka Mine
Phase III Revegetation Monitoring Report B2-2-5


WESTECH Environmental Services, Inc.
May 2023







Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
NPF Astragalus agrestis
NPF Astragalus flexuosus
NPF Astragalus gilviflorus
NPF Astragalus gracilis
NPF Astragalus plattensis
NPF Balsamorhiza sagittata
NPF Calochortus nuttallii
NPF Castilleja sessiliflora
NPF Cerastium arvense
NPF Cirsium undulatum
NPF Comandra umbellata
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Gaura coccinea
NPF Glycyrrhiza lepidota
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Lactuca pulchella
NPF Liatris punctata
NPF Linum lewisii
NPF Lithospermum incisum
NPF Lygodesmia juncea
NPF Oxytropis sericea
NPF Pediomelum argophyllum
NPF Pediomelum esculentum
NPF Penstemon albidus
NPF Physalis longifolia
NPF Polygala alba
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Solidago missouriensis
NPF Solidago mollis
NPF Solidago nemoralis
NPF Solidago rigida
NPF Sphaeralcea coccinea
NPF Symphyotrichum falcatum


17-38 17-41 17-42 17-44 17-49 17-50 17-51 17-52 17-53 17-54 17-55 17-56 17-57 17-58 17-61
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0.3 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0


0.3 0 0 0 1 3 3 1 5 0 4 3 0 0.3 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 3 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0.3 0 0 0.3 0.3 0 0.3
4 0 0.3 0.3 1 0.3 2 2 3 0.3 0.3 0 1 2 3
0 0 0 0 0 0.3 1 0.3 0.3 4 0.3 0.3 0 0 0.3
0 1 0 0 0 0 0 0 0 0 0 0 0 0 2


0.3 0 0 0 2 1 3 4 5 0 1 1 0 0 2
0.3 0.3 0 0 0 0 0.3 1 0 0 0 1 0 0 0.3
0.3 0 0 0 0 0 0 0 0 2 0 1 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 3 0 0 3 0.3 0 0.3 10 4 4 0 1 0.3 0


0.3 0 0 0 0 0 0 0 0 0.3 0 0.3 0 0 0.3
0 0 0 0 0 0 0 0 0 0.3 0 0.3 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
9 0.3 0 0 4 2 7 2 2 0 0 2 0 3 5
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0.3 0 0.3 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 1 1 2 0 0 0 0 0.3 0
0 0 0 0 0 0 0.3 0 1 1 0 0 0 0 1
8 0.3 0 0.3 0.3 3 0.3 1 2 2 0.3 0.3 0.3 0.3 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3


0.3 0 0 0 0 0 3 2 0 0 0 0 0 4 6
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
NPF Symphyotrichum oblongifolium
NPF Vicia americana
NPF Yucca glauca
NPF Zigadenus venenosus
IPF Astragalus cicer
IPFx Convolvulus arvensis
IPF Medicago sativa
IPF Taraxacum laevigatum


NABF Androsace occidentalis
NABF Boechera retrofracta
NABF Collinsia parviflora
NABF Collomia linearis
NABF Conyza canadensis
NABF Descurainia incana
NABF Draba reptans
NABF Epilobium brachycarpum
NABF Erigeron divergens
NABF Erigeron strigosus
NABF Grindelia squarrosa
NABF Hedeoma hispida
NABF Linum rigidum
NABF Orthocarpus luteus
NABF Plantago patagonica
NABF Silene antirrhina
IABF Alyssum alyssoides
IABF Arenaria serpyllifolia
IABF Camelina microcarpa
IABF Chenopodium album
IABF Descurainia sophia
IABF Erysimum repandum
IABF Filago arvensis
IABF Holosteum umbellatum
IABF Lactuca serriola
IABF Medicago lupulina
IABF Melilotus alba
IABF Melilotus officinalis
IABF Salsola tragus


17-38 17-41 17-42 17-44 17-49 17-50 17-51 17-52 17-53 17-54 17-55 17-56 17-57 17-58 17-61
0 0 0 0 0 0 0 1 2 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.3 2 0.3 0 0 2 2 0 0.3 0 0.3 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 15 5 0 0 0 0 0 1 10 0 4 0 0


0.3 0 0 2 0 0 0 0 0 0 1 0 1 0 0
0 0.3 0 0.3 0 0 0 0 0 0.3 0.3 0 0 0 0
0 0.3 0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0.3 0 0 0 0 0 0.3
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.3 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 0 0 1 0 0 0 0 0 0 0 0.3 0 1
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0.3 0 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0.3 0 0.3 0.3 0.3 0 0
0 0 0 0.3 0.3 0.3 0.3 0 0 0.3 0.3 0.3 0.3 0.3 0.3


0.3 8 1 4 3 3 2 4 2 4 1 2 1 0.3 2
0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0.3 0.3 0 0.3 0.3 0 0.3 0.3 0.3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0.3 0.3 0 0.3 0.3 0.3 0.3 0 0 0 0 0.3 0.3


44 30 1 12 2 10 0 1 1 0 0 0 3 2 0
0 0 0 0 0 0 0 0 0 0 1 0 0 1 0


38 14 2 58 28 30 0.3 23 1 24 75 3 65 50 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense
IABF Tragopogon dubius
IABF Verbascum thapsus
IABF Veronica verna
NS Artemisia cana
NS Artemisia tridentata
NS Calylophus serrulatus
NS Ericameria nauseosa
NS Rhus aromatica
NS Rosa arkansana
NS Rosa woodsii
NS Symphoricarpos occidentalis
NT Juniperus scopulorum


Total Cover


17-38 17-41 17-42 17-44 17-49 17-50 17-51 17-52 17-53 17-54 17-55 17-56 17-57 17-58 17-61
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 0 0.3 0 0 0 0 0 0 0 0 0 0 0
2 7 3 9 1 1 2 1 1 2 0.3 1 1 4 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0.3 0 0 0 1 0 1
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
1 0 0 0 0 0 0 1 2 0 1 0 0 0.3 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1


0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


0.3 0.3 1 0.3 0 4 0 0 0 0 0 0 0 5 0
0 0 0 0 0 0 0 0 0.3 0 0 0 0 0 0


172.6 143.8 107.5 143.9 123.6 131.7 112.3 117.2 107.7 109.1 157.4 112.0 145.8 173.1 133.5
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
NPGc Agropyron dasystachyum
NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Agropyron trachycaulum
NPGc Carex brevior
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Phalaris arundinacea
NPGc Poa secunda
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Calamovilfa longifolia


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Bromus inermis
IPG Dactylis glomerata
IPG Elymus junceus
IPG Phleum pratense
IPG Poa compressa
IPG Poa pratensis
IAG Aegilops cylindrica
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Ambrosia psilostachya
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Asclepias verticillata
NPF Asclepias viridiflora
NPF Astragalus adsurgens


17-63 17-64 17-65 17-70 17-72 17-73 17-74 17-75
0 0 0 0 0 0 0 0


18 8 16 38 54 14 22 0.3
0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0
0 0 0.3 0 0 0 0 0
0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0.3 0 0 0
0 4 2 0 2 9 1 0
0 0 7 0 4 9 5 0
0 0 0 0 0 0 0 0
0 0.3 1 0 0 0 3 0


0.3 0 1 0 0 0 0 1
0 0 0 0 0 0 0 0
4 10 5 0 0 8 1 8
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0


14 0.3 10 27 7 0 16 0
0 0 0 0 0 0.3 0 0


34 6 9 3 2 18 4 2
30 50 0 1 0 15 0.3 12
0 0.3 0.3 0 0 3 1 0


0.3 0.3 2 0.3 0 6 0.3 0
0 0 1 0 0 0 1 0
0 1 0 0 0 0 0 0
0 0 2 0 0 0 24 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
NPF Astragalus agrestis
NPF Astragalus flexuosus
NPF Astragalus gilviflorus
NPF Astragalus gracilis
NPF Astragalus plattensis
NPF Balsamorhiza sagittata
NPF Calochortus nuttallii
NPF Castilleja sessiliflora
NPF Cerastium arvense
NPF Cirsium undulatum
NPF Comandra umbellata
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Gaura coccinea
NPF Glycyrrhiza lepidota
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Lactuca pulchella
NPF Liatris punctata
NPF Linum lewisii
NPF Lithospermum incisum
NPF Lygodesmia juncea
NPF Oxytropis sericea
NPF Pediomelum argophyllum
NPF Pediomelum esculentum
NPF Penstemon albidus
NPF Physalis longifolia
NPF Polygala alba
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Solidago missouriensis
NPF Solidago mollis
NPF Solidago nemoralis
NPF Solidago rigida
NPF Sphaeralcea coccinea
NPF Symphyotrichum falcatum


17-63 17-64 17-65 17-70 17-72 17-73 17-74 17-75
0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
2 0.3 0 0 0.3 3 8 0
0 0 5 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0.3 0 0 0 0.3 0


0.3 4 1 1 0.3 2 0.3 0.3
0.3 1 0 0.3 0 1 0.3 0
7 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0


0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0
0 0 0 0 0.3 0.3 0 0


0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
3 3 3 0 22 2 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0


0.3 0 0.3 0 3 0 0.3 0
1 5 0 1 0.3 0 0.3 1
0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 3 0 0 0 0.3 0.3
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
NPF Symphyotrichum oblongifolium
NPF Vicia americana
NPF Yucca glauca
NPF Zigadenus venenosus
IPF Astragalus cicer
IPFx Convolvulus arvensis
IPF Medicago sativa
IPF Taraxacum laevigatum


NABF Androsace occidentalis
NABF Boechera retrofracta
NABF Collinsia parviflora
NABF Collomia linearis
NABF Conyza canadensis
NABF Descurainia incana
NABF Draba reptans
NABF Epilobium brachycarpum
NABF Erigeron divergens
NABF Erigeron strigosus
NABF Grindelia squarrosa
NABF Hedeoma hispida
NABF Linum rigidum
NABF Orthocarpus luteus
NABF Plantago patagonica
NABF Silene antirrhina
IABF Alyssum alyssoides
IABF Arenaria serpyllifolia
IABF Camelina microcarpa
IABF Chenopodium album
IABF Descurainia sophia
IABF Erysimum repandum
IABF Filago arvensis
IABF Holosteum umbellatum
IABF Lactuca serriola
IABF Medicago lupulina
IABF Melilotus alba
IABF Melilotus officinalis
IABF Salsola tragus


17-63 17-64 17-65 17-70 17-72 17-73 17-74 17-75
0 1 0 0 0 0 0.3 0
0 0 0.3 0 14 0 0 0


0.3 0.3 0.3 0 0.3 3 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 2 0 0 0 7 0 0.3
0 0 0 5 0.3 1 0 0


0.3 0 0 0 1 0.3 0.3 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0.3 0 0.3 0 0.3 0
0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0.3 0 0 0 0 0
0 0 0 0 0.3 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 1 3 0 0 0 0.3 0
0 0 0 0.3 0 0 0.3 0


0.3 4 0.3 1 0.3 3 2 5
0 0 0 0.3 0 0 0 0
0 0 0 0 0.3 0.3 0.3 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0.3 0 0.3 0.3 0 0 0.3


16 0 8 0 3 0 0 0
0 0 0 0 0 0 0 28


42 30 55 14 42 5 36 62
0 0 0 0 0 0 0.3 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense
IABF Tragopogon dubius
IABF Verbascum thapsus
IABF Veronica verna
NS Artemisia cana
NS Artemisia tridentata
NS Calylophus serrulatus
NS Ericameria nauseosa
NS Rhus aromatica
NS Rosa arkansana
NS Rosa woodsii
NS Symphoricarpos occidentalis
NT Juniperus scopulorum


Total Cover


17-63 17-64 17-65 17-70 17-72 17-73 17-74 17-75
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0


0.3 2 3 1 3 0 7 0
0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 14
0 0 0 0 0 0 0 0
0 0 0 0 0 0 2 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 3
0 0 0.3 0 0 0 4 0
0 0 0 0 0 0 0 0
8 4 7 0 0 0 3 0
0 0 0 0 0 0 0 0


184.3 139.0 148.0 93.5 160.6 110.2 147.8 138.4
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species Total Cover 16-01 16-02 16-05 16-06 16-07 16-08 16-09 16-10 16-11 16-12 16-13 16-14 16-15


NPGc Agropyron dasystachyum 4.0 0 0 0 4 0 0 0 0 0 0 0 0 0


NPGc Agropyron smithii 554.0 38 26 0 30 0 12 16 28 74 10 12 8 47
NPGc Agropyron spicatum 7.0 0 0 0 0 0 1 0 0 0 0 1 0 0
NPGc Agropyron trachycaulum 0.3 0 0 0 0.3 0 0 0 0 0 0 0 0 0
NPGc Aristida purpurea 0.3 0 0 0 0 0 0 0 0 0 0.3 0 0 0
NPGc Elymus canadensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Elymus cinereus 4.0 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Festuca saximontana 0.6 0 0 0.3 0 0 0 0 0 0 0 0 0 0
NPGc Koeleria macrantha 0.6 0 0 0 0 0 0 0 0 0 0.3 0 0 0
NPGc Oryzopsis hymenoides 8.3 0 0 0 0 0 1 1 0 0 0 1 0 3
NPGc Stipa comata 55.3 0 0 0 1 0 5 2 0 0 0 1 0 6
NPGc Stipa viridula 179.0 1 1 0 9 0 6 12 6 0 8 14 8 3
NPGw Andropogon gerardii 1.0 0 0 0 0 0 0 0 0 0 0 0 0 1
NPGw Andropogon hallii 3.3 0 0 0 0 0 2 0 0 0 0 0 0 0
NPGw Andropogon scoparius 4.6 0 0 0 0 0 1 0 0 0 2 0 0 0.3
NPGw Bouteloua curtipendula 4.6 0 0 0 0 0 0.3 0 0.3 0 1 1 0 0
NPGw Calamovilfa longifolia 18.9 0 0 0 0 0 1 0 0 0 0.3 1 0 7


IPG Agropyron cristatum 580.0 0 0 56 0 0 8 46 1 2 14 0 10 0
IPG Agropyron intermedium 211.0 38 18 0 0 55 2 0 0 0 3 0 0 0
IPG Agropyron repens 46.0 0 0 0 0 0 0 0 46 0 0 0 0 0
IPG Bromus inermis 6.9 1 0 0 0 0 0 0 2 0 0 0 0 0
IPG Phleum pratense 29.0 0 0 0 0 0 0 0 0 0 0 0 0 0
IPG Poa compressa 73.3 0 0 0 22 0 2 0 0.3 1 6 4 0 0
IPG Poa pratensis 252.9 0 4 2 14 2 0 0 3 0 7 20 18 0
IAG Aegilops cylindrica 3.3 0 0 0 0 0 0 0 0.3 0 0 0 0 0
IAG Bromus japonicus 356.0 12 36 12 1 5 4 4 3 8 4 17 12 2
IAG Bromus tectorum 96.9 0 6 2 0 0 2 0 22 0 0 2 40 2
NPF Achillea millefolium 11.5 1 0 0 0 0 0 0 0 0 0 0 0 0
NPF Ambrosia psilostachya 70.2 0 0 0 0.3 0 7 0 0 0 6 6 0 10
NPF Apocynum cannabinum 2.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Artemisia campestris 0.3 0 0 0 0 0 0.3 0 0 0 0 0 0 0
NPF Artemisia dracunculus 5.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Artemisia frigida 1.6 0 0 0 0 0 0 0 0 0 0 1 0 0
NPF Artemisia ludoviciana 129.6 2 0 0 0 1 48 6 0 1 0 20 0 0
NPF Asclepias speciosa 1.0 0 0 1 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species Total Cover 16-01 16-02 16-05 16-06 16-07 16-08 16-09 16-10 16-11 16-12 16-13 16-14 16-15
NPF Astragalus adsurgens 1.0 0 0 0 0 0 0 0 0 0 0 1 0 0
NPF Astragalus flexuosus 1.0 0 0 0 0 0 0 0 0 0 0 1 0 0
NPF Balsamorhiza sagittata 0.9 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Cerastium arvense 14.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Cirsium undulatum 1.3 0 0 0 0 0 0 1 0 0 0.3 0 0 0
NPF Dalea candida 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Dalea purpurea 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Echinacea angustifolia 11.7 0 0 0 0 0 0.3 0 0 0 2 1 0 1
NPF Gaura coccinea 8.0 0 0 0 0 0 0 0 0.3 0 0 0 0 0
NPF Glycyrrhiza lepidota 0.6 0 0 0 0.3 0 0.3 0 0 0 0 0 0 0
NPF Gutierrezia sarothrae 6.6 0 0 0 0 0 0 0 0 0 0.3 1 0 0
NPF Helianthus pauciflorus 7.3 0 0 0 0 0 0 0 0 0 4 3 0 0
NPF Heterotheca villosa 3.6 0 0 3 0 0 0 0 0 0 0 0 0 0
NPF Lactuca pulchella 4.6 0 0 0 0 0 0 0 0 0 4 0 0 0
NPF Linum lewisii 40.9 0 0 1 2 0 0 0 0 0 0 0 0 0
NPF Lithospermum incisum 3.0 0 0 0 0 0 0 0 0 0 0 1 0 2
NPF Monarda fistulosa 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Opuntia fragilis 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0


NPF Pediomelum argophyllum 11.8 0 0 0 0 0 0.3 0 0 0 1 2 0 6


NPF Penstemon albidus 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Psoralidium tenuiflorum 5.0 0 0 0 0 0 0 0 0 0 1 0 0 0
NPF Ratibida columnifera 15.8 0 0 0 0.3 0 0 0 0 0 0.3 0.3 0 2
NPF Solidago missouriensis 3.0 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Solidago rigida 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Sphaeralcea coccinea 2.0 0 0 0 0 0 0 0 1 0 0 0 0 0


NPF Symphyotrichum falcatum 14.9 0 0 0.3 0.3 1 0 2 0 0 2 3 0 0


NPF
Symphyotrichum 
oblongifolium


0.3 0 0 0 0 0.3 0 0 0 0 0 0 0 0


NPF Vicia americana 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Yucca glauca 4.4 0 0 0 0 0 0 0 0 0 0 0 0 0.3
IPF Astragalus cicer 22.3 0 0 0 5 1 0 0 0.3 0 4 1 0 0
IPFx Cirsium arvense 6.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IPFx Convolvulus arvensis 466.0 9 0 1 6 14 2 24 36 5 1 20 4 2
IPF Medicago sativa 177.6 0 0 12 2 0.3 0 4 0 0 6 2 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species Total Cover 16-01 16-02 16-05 16-06 16-07 16-08 16-09 16-10 16-11 16-12 16-13 16-14 16-15
IPF Rumex crispus 3.0 0 0 0 0 0 0 0 0 0 0 0 3 0
IPF Taraxacum laevigatum 52.8 1 28 0.3 3 0 0 0.3 1 1 0 0 0.3 1


NABF Ambrosia trifida 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0


NABF
Chenopodium 
leptophyllum


0.3 0 0 0 0 0 0 0 0 0 0 0 0 0


NABF Collomia linearis 3.8 2 0 0 0 0.3 0 0 0 0.3 0 0.3 0 0.3
NABF Descurainia incana 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Descurainia pinnata 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Erigeron divergens 2.9 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NABF Grindelia squarrosa 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Helianthus petiolaris 0.9 0 0 0 0 0 0.3 0 0 0 0 0 0 0.3
NABF Plantago patagonica 4.7 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NABF Silene antirrhina 0.6 0 0 0 0 0 0 0 0 0 0 0 0.3 0
IABF Alyssum alyssoides 138.9 14 3 14 1 3 5 5 0.3 2 2 2 3 3
IABF Arenaria serpyllifolia 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Asperugo procumbens 3.0 0 0 0 0 0 0 0 0 0 0 0 3 0
IABF Camelina microcarpa 68.3 2 18 0 0 0 3 3 2 12 1 1 2 0
IABF Descurainia sophia 11.9 0 6 0 0 0 0 0.3 0 0.3 0 0 0 0
IABF Lactuca serriola 51.2 0.3 1 5 0.3 0.3 0.3 2 5 3 0.3 2 2 2
IABF Lithospermum arvense 3.6 0 0 0 0 0 0 0 0 0 0 0 2 0
IABF Medicago lupulina 4.3 0 0 0 0.3 0 0 0 0 0 4 0 0 0
IABF Melilotus officinalis 147.0 18 0.3 0.3 3 0.3 0.3 0 0 0.3 40 22 0 0
IABF Scorzonera laciniata 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Sisymbrium altissimum 28.6 0 4 0 0 0 4 0.3 2 0.3 0 0 4 2
IABF Thlaspi arvense 29.9 0.3 2 0 0 0 0 0 3 4 0.3 0 6 0.3
IABF Tragopogon dubius 115.5 0 3 0.3 4 0.3 0.3 5 2 2 2 2 8 2
IABF Veronica verna 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Artemisia cana 28.6 0 28 0 0 0 0 0 0 0 0 0 0 0
NS Calylophus serrulatus 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Rosa arkansana 11.0 0 0 0 3 0 5 0 0 0 1 0 0 0


NS
Symphoricarpos 
occidentalis


39.0 0 0 0 0 0 0 0 0 0 26 3 2 0


4316.9 139.6 184.3 110.5 112.1 83.8 123.7 133.9 164.8 116.2 164.4 169.6 135.6 106.1Total Cover
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species


NPGc Agropyron dasystachyum


NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Agropyron trachycaulum
NPGc Aristida purpurea
NPGc Elymus canadensis
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Calamovilfa longifolia


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Agropyron repens
IPG Bromus inermis
IPG Phleum pratense
IPG Poa compressa
IPG Poa pratensis
IAG Aegilops cylindrica
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Ambrosia psilostachya
NPF Apocynum cannabinum
NPF Artemisia campestris
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Asclepias speciosa


16-16 16-17 16-20 16-23 16-24 16-28 16-29 16-31 16-32 16-33 16-34 16-35 16-39 16-40


0 0 0 0 0 0 0 0 0 0 0 0 0 0


18 14 3 2 4 10 7 28 46 4 16 6 0 1
0 0 0 0 0 0 0 5 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 4 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0.3 1 0 0 0 0 0 0 0 0 0
0 2 2 2 2 0 1 6 9 0 0 0 0 2
9 4 7 3 4 4 8 16 6 0 3 0 1 6
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 0 0.3 8 0 0


44 9 7 35 32 26 0 4 9 46 44 4 48 47
0 0 0 0 0 0 0 0 0 0 0 42 4 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.3 0 0.3 0 0 0
0 1 11 0 0 0 5 0 4 0 0 0 0 0
0 0 8 0 18 0 0 0 0 0 0 3 0 5
0 0 35 5 5 40 40 0 3 0.3 0.3 6 4 0
0 3 0 0 0 0 0 0 0 0 0 0 0 0
4 60 4 1 8 5 6 26 3 4 4 2 24 8
0 6 0.3 0 0.3 0 1 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0.3 0 1 0.3 0 2 3
0 0 0 2 12 0 0 8 0.3 0 2 0 1 9
0 0 0 0 0 0 0 0 0 0 0 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 5 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0


11 0 0 1 0 0 0 0.3 0 0 0 0 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species
NPF Astragalus adsurgens
NPF Astragalus flexuosus
NPF Balsamorhiza sagittata
NPF Cerastium arvense
NPF Cirsium undulatum
NPF Dalea candida
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Gaura coccinea
NPF Glycyrrhiza lepidota
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Lactuca pulchella
NPF Linum lewisii
NPF Lithospermum incisum
NPF Monarda fistulosa
NPF Opuntia fragilis


NPF Pediomelum argophyllum


NPF Penstemon albidus
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Solidago missouriensis
NPF Solidago rigida
NPF Sphaeralcea coccinea


NPF Symphyotrichum falcatum


NPF
Symphyotrichum 
oblongifolium


NPF Vicia americana
NPF Yucca glauca
IPF Astragalus cicer
IPFx Cirsium arvense
IPFx Convolvulus arvensis
IPF Medicago sativa


16-16 16-17 16-20 16-23 16-24 16-28 16-29 16-31 16-32 16-33 16-34 16-35 16-39 16-40
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 6 1 0 0.3 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.3 0 0 0
0 1 0 0.3 1 0 1 0.3 0 0.3 1 0 0.3 0.3
1 0.3 0 0.3 0.3 0 0.3 0 0 0.3 0.3 0 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 0 0 0 0.3 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 0.3 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 3 10 0.3 6 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.3 0.3 0 0 0 0


0 0 0 0 0 0 1 0.3 0.3 0 0 0 0.3 0


0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0
1 2 1 0.3 1 0 1 0 1 0 1 0 0.3 1
0 0 0 0 0 0 0 0 0 0 0 0 3 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 0 0 0 0 0


3 0 0 0 0 0 0 1 0 0 0 0 0 0


0 0 0 0 0 0 0 0 0 0 0 0 0 0


1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.3 0 0 0 0.3 2 0.3 0 0.3 0 0
0 0 3 0 3 1 2 0 2 0 0 0 0 0
0 0 0 0 0 4 0 0 0 0 0 0 0 0
8 5 12 1 32 42 9 0 3 46 44 9 0 40
1 1 10 65 12 0 15 0 0 22 5 11 0 2
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species
IPF Rumex crispus
IPF Taraxacum laevigatum


NABF Ambrosia trifida


NABF
Chenopodium 
leptophyllum


NABF Collomia linearis
NABF Descurainia incana
NABF Descurainia pinnata
NABF Erigeron divergens
NABF Grindelia squarrosa
NABF Helianthus petiolaris
NABF Plantago patagonica
NABF Silene antirrhina
IABF Alyssum alyssoides
IABF Arenaria serpyllifolia
IABF Asperugo procumbens
IABF Camelina microcarpa
IABF Descurainia sophia
IABF Lactuca serriola
IABF Lithospermum arvense
IABF Medicago lupulina
IABF Melilotus officinalis
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense
IABF Tragopogon dubius
IABF Veronica verna
NS Artemisia cana
NS Calylophus serrulatus
NS Rosa arkansana


NS
Symphoricarpos 
occidentalis


Total Cover


16-16 16-17 16-20 16-23 16-24 16-28 16-29 16-31 16-32 16-33 16-34 16-35 16-39 16-40
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 4 0 0.3 0 4 0.3 0 0 0 0 0.3 1 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0


0 0 0 0 0 0 0 0 0.3 0 0 0 0 0


0 0.3 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 0 0 0 0 0 0 0.3 0 2 0 0.3 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0.3 0 0.3 0.3 0.3 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 3 9 5 2 3 0.3 9 4 2 2 8 6
0 0 1 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 3 0.3 0.3 0.3 2 1 0.3 1 0.3 0 0.3 0.3 0.3
0 3 0 0 0 0 0 0 0 0 0 0 0.3 0


10 5 0 0 0 3 0.3 0 0.3 0.3 0 0 1 0.3
0 1 0 0 0 0 0 0 0.3 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0.3 0 3 22 0 0.3 1 3 0 1
0 0 0 0 0 0 0 0 0.3 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0 0
7 7 0 0 0 0 0 0 0 0 0 0 0 0
3 12 4 7 2 2 5 0.3 7 3 1 0.3 4 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.3 0 0.3 0
0 0 0 0.3 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0


0 2 0 0 0 0 5 1 0 0 0 0 0 0


130 147.6 111.9 135.4 144.2 152.6 121.7 123.9 111.3 142.4 128.7 103.5 119.3 137.5
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species


NPGc Agropyron dasystachyum


NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Agropyron trachycaulum
NPGc Aristida purpurea
NPGc Elymus canadensis
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Calamovilfa longifolia


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Agropyron repens
IPG Bromus inermis
IPG Phleum pratense
IPG Poa compressa
IPG Poa pratensis
IAG Aegilops cylindrica
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Ambrosia psilostachya
NPF Apocynum cannabinum
NPF Artemisia campestris
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Asclepias speciosa


16-43 16-46 16-47 16-48 16-60 16-62


0 0 0 0 0 0


1 9 56 0 20 8
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0


0.3 0 0 0 0 0
0 0.3 0 0 0 0
0 0 0 0 0 0


0.3 7 0 1 6 0
0 10 0 6 16 8
0 0 0 0 0 0
0 0.3 0 0 1 0
0 1 0 0 0.3 0
0 1 0 0 0 0
0 0.3 0 0 0 0


57 0 4 9 8 10
0 5 4 38 0 0
0 0 0 0 0 0


0.3 3 0 0 0 0
0 8 0 0 0 0
0 2 0 2 0 0


0.3 9 0 3 12 20
0 0 0 0 0 0
2 22 4 12 12 25
0 8 0 3 0 2


0.3 0 0 0.3 0 3
0 3 0.3 0 3 0.3
0 0 0 0 0 0.3
0 0 0 0 0 0
0 0 0 0 0.3 0
0 0 0 0 0.3 0


0.3 0 0 0 15 20
0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species
NPF Astragalus adsurgens
NPF Astragalus flexuosus
NPF Balsamorhiza sagittata
NPF Cerastium arvense
NPF Cirsium undulatum
NPF Dalea candida
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Gaura coccinea
NPF Glycyrrhiza lepidota
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Lactuca pulchella
NPF Linum lewisii
NPF Lithospermum incisum
NPF Monarda fistulosa
NPF Opuntia fragilis


NPF Pediomelum argophyllum


NPF Penstemon albidus
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Solidago missouriensis
NPF Solidago rigida
NPF Sphaeralcea coccinea


NPF Symphyotrichum falcatum


NPF
Symphyotrichum 
oblongifolium


NPF Vicia americana
NPF Yucca glauca
IPF Astragalus cicer
IPFx Cirsium arvense
IPFx Convolvulus arvensis
IPF Medicago sativa


16-43 16-46 16-47 16-48 16-60 16-62
0 0 0 0 0 0
0 0 0 0 0 0
0 0.3 0.3 0 0 0
0 0 0 0 2 5
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0.3 0.3 0 1 0.3


0.3 0.3 0 0 0.3 0
0 0 0 0 0 0
1 2 0 0 1 0
0 0 0 0 0.3 0
0 0 0 0 0.3 0
0 0 0 0 0 0
0 0 18 0.3 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0


0 0.3 0 0 0 0.3


0 0 0 0.3 0 0
0 0 0 0 1 2
0 0.3 0 1 2 0
0 0 0 0 0 0


0.3 0 0 0 0 0
0 0 0 0 0 0


0 0.3 0 0 1 1


0 0 0 0 0 0


0 0 1 0 0 0
0.3 0.3 0.3 0 0 0
0 0 0 0 0 0
2 0 0 0.3 0 0


38 12 22 18 0 1
0 3 3 1 0.3 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species
IPF Rumex crispus
IPF Taraxacum laevigatum


NABF Ambrosia trifida


NABF
Chenopodium 
leptophyllum


NABF Collomia linearis
NABF Descurainia incana
NABF Descurainia pinnata
NABF Erigeron divergens
NABF Grindelia squarrosa
NABF Helianthus petiolaris
NABF Plantago patagonica
NABF Silene antirrhina
IABF Alyssum alyssoides
IABF Arenaria serpyllifolia
IABF Asperugo procumbens
IABF Camelina microcarpa
IABF Descurainia sophia
IABF Lactuca serriola
IABF Lithospermum arvense
IABF Medicago lupulina
IABF Melilotus officinalis
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense
IABF Tragopogon dubius
IABF Veronica verna
NS Artemisia cana
NS Calylophus serrulatus
NS Rosa arkansana


NS
Symphoricarpos 
occidentalis


Total Cover


16-43 16-46 16-47 16-48 16-60 16-62
0 0 0 0 0 0
2 2 0 0 0 1
0 0.3 0 0 0 0


0 0 0 0 0 0


0 0 0 0 0 0
0 0 0 0 0.3 0


0.3 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0


0.3 0 0 0 0 0
0 0.3 0 0 2 0.3
0 0 0 0 0 0.3


0.3 2 4 5 6 9
0 0 0 0 0 0
0 0 0 0 0 0


0.6 3 6 0.3 2 2
0 2 0 0 0 0


0.3 0.3 0.3 0.3 0.3 6
0 0 0.3 0 0 0
0 0 0 0 0 0


0.3 20 0.3 7 3 0.3
0 0.3 0 0 0 0
0 2 0 0 4 1
0 0 0 0 0 0
4 9 11 2 2 5
0 0 0 0 0 0.3
0 0 0 0 0 0
0 0 0 0 0.3 0
0 0 0 0 2 0


0 0 0 0 0 0


111.8 149.2 135.1 109.8 125 131.4
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species Total Cover 17-01 17-05 17-06 17-07 17-08 17-09 17-10 17-11 17-13 17-14 17-15 17-16
NPGc Agropyron smithii 691 7 0 38 2 30 40 40 64 12 30 75 11
NPGc Agropyron spicatum 13 0 0 0 0 1 0 0 0 0 0 0 0
NPGc Elymus cinereus 3 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Festuca saximontana 6 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Koeleria macrantha 2 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Oryzopsis hymenoides 1.9 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Stipa comata 40.3 0 0 0 0 0 0 1 0 0 0 0 0
NPGc Stipa viridula 99.6 0 0 0.3 0.3 4 14 6 3 4 0 3 3
NPGw Andropogon gerardii 6.3 0 0 0 0 0 0 0 0 0 0 0 0
NPGw Andropogon hallii 5 0 0 0 0 0 0 0 0 0 0 0 0
NPGw Andropogon scoparius 6.3 0 0 0 0 4 0 0 0 0 0 0 0
NPGw Bouteloua curtipendula 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPGw Calamovilfa longifolia 8 0 0 0 0 0 0 0 2 0 0 0 0


IPG Agropyron cristatum 466.3 0 1 0 44 8 1 0 0 34 22 2 35
IPG Agropyron intermedium 113.3 64 0 1 2 0 0 0 0 0 0 0 0
IPG Bromus inermis 212.3 14 0.3 0 0 0 6 0 0 0 0 0 0
IPG Dactylis glomerata 5 0 0 0 0 0 0 0 0 0 0 0 0
IPG Phleum pratense 34.3 0 0 0 0 0 0 0 0 0 0 0 0
IPG Poa compressa 97.2 0 0 1 0 0.3 1 0 0.3 0 0 0 4
IPG Poa pratensis 404 5 78 1 13 0 4 1 3 8 6 12 9
IAG Bromus japonicus 355.9 0.3 0 0.3 4 1 28 1 0.3 2 15 8 15
IAG Bromus tectorum 158 0 0 0 0 0.3 12 10 0.3 2 30 0.3 1
NPF Achillea millefolium 15.8 0 0 0 0 0 0 0 0 1 0 0 0
NPF Allium textile 0.6 0 0 0 0 0 0 0.3 0 0 0 0 0
NPF Ambrosia psilostachya 45.9 0 0 0 0 5 0 0 0 2 0 3 3
NPF Artemisia dracunculus 2.3 0 0 0 0 0 0 0.3 0 0 0 0 0
NPF Artemisia frigida 3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Artemisia ludoviciana 92 0 0 0 2 2 0 6 5 5 0 0 3
NPF Balsamorhiza sagittata 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Calochortus nuttallii 0.3 0 0 0 0 0 0 0.3 0 0 0 0 0
NPF Cerastium arvense 19.5 0 0 0 1 0 1 0 2 0 0 1 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species Total Cover 17-01 17-05 17-06 17-07 17-08 17-09 17-10 17-11 17-13 17-14 17-15 17-16
NPF Cirsium undulatum 2.3 0 0 0 0 0 0 0 0 0.3 0 0 0
NPF Dalea purpurea 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Echinacea angustifolia 10.4 0 0 0 0 1 0 2 0.3 0.3 0 0 0
NPF Gaura coccinea 7.5 0 0 0 0 0 0 1 0.3 0 0 0 0
NPF Gutierrezia sarothrae 12.6 0 0 0 0 1 0 0 0 2 0 0 0
NPF Helianthus pauciflorus 4.9 0 0 0 0 0 0 0 0 3 0 0 0.3
NPF Heterotheca villosa 2.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Liatris punctata 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Linum lewisii 45.6 0 0.3 4 3 0 0 0 0 0 0 0 0
NPF Lithospermum incisum 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Lygodesmia juncea 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Monarda fistulosa 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Opuntia fragilis 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Pediomelum argophyllum 15.9 0 0 0 0 0.3 0 0.3 0 3 0 0 0
NPF Penstemon albidus 0.3 0 0 0 0 0 0 0 0 0.3 0 0 0
NPF Psoralidium tenuiflorum 7 0 0 0 0 0 0 3 0 0 0 0 0
NPF Ratibida columnifera 13.7 0 0 0 0 0.3 0 0 0.3 0.3 0 0 0
NPF Solidago missouriensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Sphaeralcea coccinea 0.6 0 0 0 0 0 0 0 0 0 0 0 0
NPF Symphyotrichum falcatum 15.6 0 0 0 0.3 0.3 0 0 0 3 0 0 0


NPF
Symphyotrichum 
oblongifolium


2 0 0 0 0 0 0 0 0 2 0 0 0


NPF Toxicodendron rydbergii 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Vicia americana 6.3 2 0 0 0 0 0 0 0 0 1 1 2
NPF Yucca glauca 5.1 0 0 0 0 0 0 0 0 0 0 0 0
IPF Astragalus cicer 10 0 4 0 0 0 0 0 0 0 0 0 0
IPFx Cirsium arvense 18.6 0 0.3 0 0 0 0 0 0 1 0 0 0
IPFx Convolvulus arvensis 203.9 0 30 2 18 16 0 0.3 0 0.3 0 2 4
IPF Medicago sativa 140.3 0 16 3 36 0.3 0 0 0 0 0 0 2
IPF Rumex crispus 1.5 0 0 0 0 0 0 0 0 0 0 0.3 0
IPF Taraxacum laevigatum 4.2 0 0 0 0 0 0 0 0 0 2 0.3 0.3
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species Total Cover 17-01 17-05 17-06 17-07 17-08 17-09 17-10 17-11 17-13 17-14 17-15 17-16
NABF Androsace occidentalis 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NABF Collomia linearis 4.9 0 0 0 0.3 0 0 0.3 0 0 0 0 2
NABF Descurainia incana 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NABF Draba nemorosa 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NABF Erigeron divergens 0.6 0 0 0 0 0 0 0 0 0 0 0 0
NABF Euphorbia spathulata 0.3 0 0 0 0 0 0 0 0 0 0 0.3 0
NABF Hedeoma hispida 0.6 0 0 0 0 0 0 0 0 0 0 0 0
NABF Lappula redowskii 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NABF Orthocarpus luteus 0.3 0 0 0 0 0 0 0.3 0 0 0 0 0
NABF Plantago patagonica 4.9 0 0 0 0 0 0 0 0 0 0 0 0
NABF Silene antirrhina 4.8 0 0 0 0 0 0 0 0 0 0 2 0
IABF Alyssum alyssoides 72.8 0 0 0.3 3 4 1 4 1 2 0 0 0
IABF Arctium minus 1 0 0 0 0 0 0 0 0 0 0 0 0
IABF Arenaria serpyllifolia 5.6 0 0 0 0 0 0 1 0 0 0 0 0
IABF Camelina microcarpa 14.2 0.3 0 0.3 0 0.3 2 0.3 0.3 0.3 0.3 0.3 1
IABF Chenopodium album 0.3 0 0 0 0 0 0 0 0 0 0.3 0 0
IABF Descurainia sophia 2.3 0 0 0 0 0 0 0 0 0 0 0 0
IABF Filago arvensis 1.2 0 0 0 0 0 0 0 0 0 0 0 0.3
IABF Holosteum umbellatum 1.2 0 0 0 0.3 0 0 0 0 0 0 0 0
IABF Lactuca serriola 25 1 0 0.3 0 0 5 0 0 0.3 2 2 1
IABF Medicago lupulina 62 0 0 0 0 0 0 0 0 3 0 0 2
IABF Melilotus alba 4.3 0 0.3 0 0 0 0 0 0 0 0 0 0
IABF Melilotus officinalis 822.3 3 4 44 3 48 0 48 38 14 0 1 15
IABF Salsola tragus 0.3 0 0 0 0 0 0 0 0 0 0 0 0
IABF Scorzonera laciniata 0.3 0 0 0 0 0 0 0 0 0 0 0 0
IABF Sisymbrium altissimum 2.9 0 0 0 0 0 0 0 0 0 0.3 0 0
IABF Thlaspi arvense 20.2 0.3 0 0 0 0 0.3 3 3 0 4 3 0
IABF Tragopogon dubius 103.2 0.3 2 12 6 2 6 0 2 2 3 2 2
IABF Veronica verna 3.3 0 0 0 0 0 0 0 0 0 0 0 0
NS Artemisia cana 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NS Calylophus serrulatus 1 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species Total Cover 17-01 17-05 17-06 17-07 17-08 17-09 17-10 17-11 17-13 17-14 17-15 17-16
NS Rosa arkansana 2.2 0 0 0 0 0.3 0 0.3 0 0 0 0 0.3
NS Rosa woodsii 1 0 0 0 0 0 0 0 0 0 0 0 0
NS Symphoricarpos albus 0.3 0 0 0 0 0 0 0 0 0 0 0 0


NS
Symphoricarpos 
occidentalis


20 0 0 0 0 0 0 0 0 0 0 2 1


4626.5 97.2 136.2 107.5 138.2 129.4 121.3 129.7 125.1 107.1 115.9 120.5 117.2Total Cover
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Calamovilfa longifolia


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Bromus inermis
IPG Dactylis glomerata
IPG Phleum pratense
IPG Poa compressa
IPG Poa pratensis
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Allium textile
NPF Ambrosia psilostachya
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Balsamorhiza sagittata
NPF Calochortus nuttallii
NPF Cerastium arvense


17-17 17-18 17-19 17-20 17-24 17-29 17-31 17-32 17-33 17-34 17-35 17-39 17-40
37 12 14 0 14 9 16 31 55 0 28 0 0
0 3 6 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 3 2 2 0 0 0 3 0 0.3 2 0 1
0 0 3 3 6 0 6 1 7 1 1 1 1
0 0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 1 0 0 0 0 0 0 0 0 1 0
7 0 0 16 4 3 0 2 0 8 26 5 28
0 0 0 0 0 0 0 0 0 0.3 0 44 0
0 0 3 0 0 0 0 0 0 46 0 0 0
0 0 0 5 0 0 0 0 0 0 0 0 0
0 0 0 3 18 0 0 0 0 0 0 0 0
0 46 4 0 6 0 5 0 0 0.3 0 0.3 0


10 0 24 40 12 38 12 4 13 6 2 12 3
20 3 3 2 2 48 3 5 8 16 30 38 16
30 0.3 0.3 0.3 1 8 0.3 3 12 0 3 0 1
0 2 0 0.3 0.3 0 0.3 0 0 0 0.3 3 1
0 0.3 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0.3 0 0 0.3 0 1 0 4 6
0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 1 0 0 0 0 1 0
0 8 3 0 1 0 2 0 0 0 0 9 0
0 0.3 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 2 0 2 1 0.3 0.3 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NPF Cirsium undulatum
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Gaura coccinea
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Liatris punctata
NPF Linum lewisii
NPF Lithospermum incisum
NPF Lygodesmia juncea
NPF Monarda fistulosa
NPF Opuntia fragilis
NPF Pediomelum argophyllum
NPF Penstemon albidus
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Solidago missouriensis
NPF Sphaeralcea coccinea
NPF Symphyotrichum falcatum


NPF
Symphyotrichum 
oblongifolium


NPF Toxicodendron rydbergii
NPF Vicia americana
NPF Yucca glauca
IPF Astragalus cicer
IPFx Cirsium arvense
IPFx Convolvulus arvensis
IPF Medicago sativa
IPF Rumex crispus
IPF Taraxacum laevigatum


17-17 17-18 17-19 17-20 17-24 17-29 17-31 17-32 17-33 17-34 17-35 17-39 17-40
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 1 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 5 0 0.3 0
0 0 0 0 0 0 0 0 0 0 0 0 5
0 0.3 0.3 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 2 0 2 2 8 9 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.3 6 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 3 0 0 0 0 0 0
0 1 0 0.3 0.3 0 0.3 0.3 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.3 0 0 0 0 0 0 0 0 0
0 2 1 0 0 0 0 0 0 0 0 0 3


0 0 0 0 0 0 0 0 0 0 0 0 0


0 0.3 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 1 0.3 0 0.3 0 0.3 0.3 0 0 0 1 0.3
0 0 2 0 0 3 0 1 0 0 0 0 0
0 0 0 0 0 17 0 0 0 0 0 0 0
0 7 1 9 1 7 0.3 28 0 1 12 1 18
0 1 1 25 2 0 0 26 0 1 0 2 3
0 0 0 0.3 0 0 0 0 0 0 0.3 0.3 0
0 0 0 0 0 0 0 0 0 0 0.3 0 1
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NABF Androsace occidentalis
NABF Collomia linearis
NABF Descurainia incana
NABF Draba nemorosa
NABF Erigeron divergens
NABF Euphorbia spathulata
NABF Hedeoma hispida
NABF Lappula redowskii
NABF Orthocarpus luteus
NABF Plantago patagonica
NABF Silene antirrhina
IABF Alyssum alyssoides
IABF Arctium minus
IABF Arenaria serpyllifolia
IABF Camelina microcarpa
IABF Chenopodium album
IABF Descurainia sophia
IABF Filago arvensis
IABF Holosteum umbellatum
IABF Lactuca serriola
IABF Medicago lupulina
IABF Melilotus alba
IABF Melilotus officinalis
IABF Salsola tragus
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense
IABF Tragopogon dubius
IABF Veronica verna
NS Artemisia cana
NS Calylophus serrulatus


17-17 17-18 17-19 17-20 17-24 17-29 17-31 17-32 17-33 17-34 17-35 17-39 17-40
0 0 0 0 0 0 0 0 0 0 0 0 0.3
0 0.3 0 0 0 0 0 0 1 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0.3 0.3 0 0.3 0
0 1 1 1 0.3 2 0 2 2 0.3 2 3 6
0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0.3 0 0 0 0 0 0.3 0 0 0
0 0.3 0 0.3 0 0.3 0 0.3 0.3 0.3 0.3 0.3 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0.3 0 0.3 0 0
0 0 0 0 0.3 0 0 0 0 0 0 0 0.3
2 0 0 0 0 0 0 0 2 0 0.3 0.3 5
0 0 0 0 9 0 16 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 9 30 6 65 56 55 54 3 20 3 0.3 8
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0 0.3 0 0
3 0 0 0 0 0 0 0 0 0.3 1 0 0
1 3 0 3 0.3 2 0.3 3 4 1 8 2 2
0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NS Rosa arkansana
NS Rosa woodsii
NS Symphoricarpos albus


NS
Symphoricarpos 
occidentalis


Total Cover


17-17 17-18 17-19 17-20 17-24 17-29 17-31 17-32 17-33 17-34 17-35 17-39 17-40
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.3 0


0 2 2 0 1 2 4 0 0 2 0 0 0


110.0 116.1 106.9 118.1 146.4 199.2 132.9 167.5 110.2 119.4 129.7 130.7 110.1
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Calamovilfa longifolia


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Bromus inermis
IPG Dactylis glomerata
IPG Phleum pratense
IPG Poa compressa
IPG Poa pratensis
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Allium textile
NPF Ambrosia psilostachya
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Balsamorhiza sagittata
NPF Calochortus nuttallii
NPF Cerastium arvense


17-43 17-45 17-46 17-47 17-48 17-59 17-60 17-62 17-67 17-68 17-69 17-71
5 2 44 38 1 1 2 2 8 18 3 2
0 0 0 0 0 0 0 0 0 0 3 0
3 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 0 0 0 0 0 0 0 0
0 0 0 0 0 0 2 0 0 0 0 0
0 0 0 0 0 0.3 0.3 0 0 1 0 0
0 0 2 1 1 4 4 3 0 1 4 6
0 0 2 0 0 3 4 1 1 10 9 2
0 0 0 0 0 0 0 6 0 0 0 0
0 0 3 0 0 0 0 2 0 0 0 0
0 0 1 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 3 0 0 0 0 0


0.3 0 0 2 54 9 26 5 52 16 12 44
0 0 0 2 0 0 0 0 0 0 0 0


60 76 0 4 3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0.3 2 2 0 0 0 0 2 0 7 0
0 0 0 1 0 5 2 5 0 16 0 0
1 1 8 8 3 20 2 4 6 0 35 0
4 1 10 18 6 20 5 11 4 4 1 3


0.3 0 22 0.3 1 4 0 0 13 2 0 0.3
0.3 0 0 0.3 0 2 2 2 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 12 0 0 0.3 6 2 0 1 0 0
0 0 0 0 0 2 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 40 1 5 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0.3 0.3 0 0.3 2 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NPF Cirsium undulatum
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Gaura coccinea
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Liatris punctata
NPF Linum lewisii
NPF Lithospermum incisum
NPF Lygodesmia juncea
NPF Monarda fistulosa
NPF Opuntia fragilis
NPF Pediomelum argophyllum
NPF Penstemon albidus
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Solidago missouriensis
NPF Sphaeralcea coccinea
NPF Symphyotrichum falcatum


NPF
Symphyotrichum 
oblongifolium


NPF Toxicodendron rydbergii
NPF Vicia americana
NPF Yucca glauca
IPF Astragalus cicer
IPFx Cirsium arvense
IPFx Convolvulus arvensis
IPF Medicago sativa
IPF Rumex crispus
IPF Taraxacum laevigatum


17-43 17-45 17-46 17-47 17-48 17-59 17-60 17-62 17-67 17-68 17-69 17-71
0 0 0 0 0 0 1 1 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0


0.3 0 0.3 0 0 0.3 1 2 0 1 0.3 0
0 0 0.3 0 0 0.3 0 0 0 0 0.3 0
0 0 0 0 0 0 4 0.3 0 0.3 0 0
0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0.3 0 0 0 1 0 1 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0
1 0.3 0 7 0 0 0 0 1 0 0 5
0 0 0.3 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0
0 1 2 0 0 0 2 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0
0 0 1 0 0 0 1 4 0 2 2 0.3
0 0 0 0 0 0 0 0.3 0 0 0 0
0 0.3 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 6 0 0 0 0 0 0


0 0 0 0 0 0 0 0 0 0 0 0


0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0


0.3 0 0 0 0 0 1 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0.3 0 0 0 0 0 0 0 0 0
1 2 1 1 0 5 0 9 9 11 5 2
0 0 0 0 0 4 0 0 2 6 3 7
0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0.3 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NABF Androsace occidentalis
NABF Collomia linearis
NABF Descurainia incana
NABF Draba nemorosa
NABF Erigeron divergens
NABF Euphorbia spathulata
NABF Hedeoma hispida
NABF Lappula redowskii
NABF Orthocarpus luteus
NABF Plantago patagonica
NABF Silene antirrhina
IABF Alyssum alyssoides
IABF Arctium minus
IABF Arenaria serpyllifolia
IABF Camelina microcarpa
IABF Chenopodium album
IABF Descurainia sophia
IABF Filago arvensis
IABF Holosteum umbellatum
IABF Lactuca serriola
IABF Medicago lupulina
IABF Melilotus alba
IABF Melilotus officinalis
IABF Salsola tragus
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense
IABF Tragopogon dubius
IABF Veronica verna
NS Artemisia cana
NS Calylophus serrulatus


17-43 17-45 17-46 17-47 17-48 17-59 17-60 17-62 17-67 17-68 17-69 17-71
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 3 1 0 0.3 0 0
0 0.3 0.3 0 0 0 0.3 1 0 0 0 0
3 0.3 5 0.3 2 1 4 2 0 4 0.3 15
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 4 0


0.3 0 4 0.3 0.3 0.3 0 0.3 0.3 0 0.3 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0.3 0 0
0 0.3 1 0.3 0.3 0.3 0 0.3 1 0 0 0.3
1 2 6 22 1 0 0 0 0 0 0 0
0 0 0 0 0 2 0 2 0 0 0 0


18 9 15 10 12 32 41 50 0 28 26 54
0 0 0 0 0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 1 0 0.3 0 0 0 0
0 0.3 0 0 0 0 0 0 2 0 0 0
3 0.3 2 4 2 4 4 3 2 0 3 7
0 0 0 0 0 2 0 1 0 0 0 0
0 0.3 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NS Rosa arkansana
NS Rosa woodsii
NS Symphoricarpos albus


NS
Symphoricarpos 
occidentalis


Total Cover


17-43 17-45 17-46 17-47 17-48 17-59 17-60 17-62 17-67 17-68 17-69 17-71
0 0 0.3 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0


2 0 0 1 0 0 0 1 0 0 0 0


103.8 96.7 149.4 125.7 86.9 170.6 127.9 128.8 103.3 123.5 119.2 148.2
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Appendix C – 
Annual Production for 2016-2017 Grazing Land 


and Pastureland Sample Plots,  


Absaloka Mine Bond Release Area 
 


Table C1 – Grazing Land, 2016 


Table C2 – Grazing Land, 2017 


Table C3 – Pastureland, 2016 


Table C4 – Pastureland, 2017 


 


 


 


 


 


Footnotes for the tables in Appendix C: 
 


Note:  Production data in Appendix C are shown in pounds/acre values; a factor of 8.9235 was used to convert raw data 
in grams/m2 to pounds/acre values. 
 
Noxious weeds are not included in evaluations of production to technical standards. 
 


 


 







Appendix C. 
Annual Production for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table C1 - Grazing Land, 2016 (n=32)


Stand Plot


Native 
Perennial 


Grass 
(NPG)


Introduced 
Perennial 


Grass 
(IPG)


Native 
Perennial 


Forb 
(NPF)


Introduced 
Perennial 


Forb 
(IPF)


Noxious 
IPF


Annual/ 
Biennial Grass 


& Forbs 
(AGABF)


Perennial 
Production1


Total 
Production1


220 16-03 668.9 10.2 - 1.8 - 1069.7 680.9 1750.6
220 16-04 368.0 - 580.7 38.9 - 428.1 987.7 1415.8
248 16-18 374.6 154.7 - - 200.6 1038.5 529.3 1567.9
248 16-19 - 32.8 - 3.9 320.4 839.9 36.8 876.6
256 16-21 716.0 - 76.6 - - 481.3 792.6 1273.9
256 16-22 518.3 63.4 - 2.9 - 400.8 584.5 985.3
264 16-25 698.0 - 192.2 10.9 59.1 90.7 901.1 991.8
259 16-26 504.9 302.9 59.8 1.8 - 227.7 869.3 1097.1
259 16-27 2308.5 - 211.8 - 11.4 255.7 2520.4 2776.1
251 16-30 139.7 367.5 89.6 8.7 - 110.7 605.5 716.2
265 16-36 558.4 972.1 120.8 8.6 - 16.4 1659.9 1676.4
265 16-37 182.8 2023.8 12.5 - 44.6 20.3 2219.1 2239.4
257 16-38 910.4 156.3 137.2 11.4 - 547.2 1215.4 1762.6
243 16-41 327.7 1059.9 - - - 52.5 1387.6 1440.1
243 16-42 1976.6 - - 36.4 - 20.3 2013.0 2033.3
241 16-44 267.3 - 483.8 - - 585.0 751.2 1336.2
241 16-45 1531.3 155.3 224.0 38.2 - 495.6 1948.7 2444.3
245 16-49 528.8 - 368.9 22.3 - 584.1 920.0 1504.1
245 16-50 616.3 51.2 309.6 0.9 - 178.1 978.0 1156.1
255 16-51 489.0 - 1095.8 - - 55.7 1584.8 1640.5
255 16-52 737.1 - 329.1 - 6.1 14.3 1066.2 1080.5
260 16-53 589.0 - 394.6 1.2 - 143.8 984.8 1128.6
250 16-54 79.8 - 1283.0 - - 327.1 1362.8 1689.9
250 16-55 603.6 79.6 334.3 6.1 - 190.2 1023.5 1213.8
250 16-56 692.6 175.8 630.0 - - 2.3 1498.4 1500.8
250 16-57 260.4 - 471.5 43.2 23.6 426.7 775.1 1201.8
242 16-58 502.4 81.4 492.2 - - 567.9 1076.0 1643.9
242 16-59 223.4 368.4 451.2 - - 135.3 1043.0 1178.3
254 16-61 645.7 - 63.7 - - 673.9 709.4 1383.3
244 16-63 158.1 - 149.0 - - 1748.6 307.1 2055.8
244 16-64 797.6 - 5.4 - - 62.8 802.9 865.8
244 16-65 767.8 - 2.5 65.1 - 787.8 835.4 1623.2


636.9 378.5 329.6 17.8 95.1 393.1 1083.5 1476.6
1  Noxious IPF not included in total or perennial production values.


Average
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Appendix C. 
Annual Production for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table C2 - Grazing Land, 2017 (n=36)


Stand Plot


Native 
Perennial 


Grass 
(NPG)


Introduced 
Perennial 


Grass 
(IPG)


Native 
Perennial 


Forb (NPF)


Introduced 
Perennial 


Forb 
(IPF)


Noxious 
IPF


Annual/ Biennial 
Grass & Forbs 


(AGABF)


Perennial 
Production1


Total 
Production1


220 17-02 3536.7 395.1 - - - 866.7 3931.9 4798.5
220 17-03 1909.6 - - 341.2 - 1699.2 2250.9 3950.1
220 17-04 1580.9 259.0 415.5 24.5 - 2084.5 2279.8 4364.3
256 17-21 550.6 447.8 411.6 - - 544.5 1409.9 1954.4
256 17-22 651.2 238.1 5.9 - - 1169.0 895.2 2064.2
256 17-23 744.6 217.7 13.0 - - 514.7 975.3 1490.0
264 17-25 268.6 33.6 19.8 - 62.5 1892.7 322.0 2214.6
259 17-26 938.0 114.2 207.2 43.7 38.4 495.8 1303.2 1799.0
259 17-27 350.7 - 75.0 - - 2275.8 425.7 2701.5
251 17-28 1032.8 - 27.8 - - 1330.3 1060.6 2391.0
251 17-30 1235.2 - 46.6 - - 506.3 1281.8 1788.1
265 17-36 3315.8 143.0 119.9 - 2.0 44.3 3578.7 3622.9
265 17-37 549.3 8.2 63.0 1.8 - 262.0 622.3 884.3
257 17-38 470.1 - 874.9 - - 1194.0 1344.9 2538.9
243 17-41 1315.7 - 931.3 0.9 - 252.2 2247.8 2500.0
243 17-42 1201.5 585.4 267.5 1.1 288.9 201.7 2055.4 2257.1
241 17-44 600.2 9.8 - 9.8 10.4 2672.2 619.8 3292.1
245 17-49 609.3 187.6 324.3 - - 253.4 1121.1 1374.6
245 17-50 592.7 13.4 721.6 1.4 - 1191.6 1329.1 2520.7
255 17-51 1265.9 219.5 611.8 - - 53.7 2097.2 2150.9
255 17-52 576.1 - 207.2 - - 186.3 783.3 969.6
260 17-53 919.7 113.5 577.2 - - 26.1 1610.3 1636.4
250 17-54 644.8 4.8 1134.2 2.1 23.7 673.4 1785.9 2459.3
250 17-55 108.5 356.8 199.2 0.9 113.1 2209.5 665.3 2874.8
250 17-56 424.4 105.5 374.1 - - 238.8 904.0 1142.7
250 17-57 1376.0 479.4 1.2 - 36.4 879.7 1856.6 2736.3
242 17-58 1058.3 551.5 171.9 - - 519.5 1781.7 2301.2
254 17-61 238.8 8.6 1543.9 - - 247.9 1791.3 2039.2
244 17-63 919.8 2.0 112.4 0.9 - 2506.4 1035.1 3541.6
244 17-64 274.8 - 529.0 - - 872.2 803.8 1676.0
244 17-65 892.9 - 206.8 - - 1652.8 1099.7 2752.5
259 17-70 1271.4 543.6 - - - 35.0 1815.0 1850.0
257 17-72 2087.9 - 98.5 - 10.0 939.8 2186.4 3126.3
245 17-73 528.8 - 166.3 7.9 208.6 422.8 703.0 1125.8
242 17-74 492.2 74.4 1041.4 0.9 - 646.2 1608.9 2255.1
244 17-75 4.3 - 1.4 - - 4417.1 5.7 4422.8


959.4 213.0 359.4 33.6 79.4 999.4 1433.0 2432.4
1  Noxious IPF not included in total or perennial production values.


Average
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Appendix C. 
Annual Production for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table C3 - Pastureland, 2016 (n=33)


Stand Plot


Native 
Perennial 


Grass 
(NPG)


Introduced 
Perennial 


Grass 
(IPG)


Native 
Perennial 


Forb (NPF)


Introduced 
Perennial 


Forb 
(IPF)


Noxious 
IPF


Annual/ 
Biennial Grass 


& Forbs 
(AGABF)


Perennial 
Production1


Total 
Production1


220 16-01 206.3 1303.4 - - - 486.2 1509.7 1995.8
220 16-02 1095.1 272.3 - 202.4 - 1581.2 1569.8 3151.1
178 16-05 - 2001.5 - 1611.0 2.9 333.6 3612.6 3946.2
203 16-06 633.0 633.7 51.0 - 203.5 200.2 1317.8 1518.1
174 16-07 - 1441.0 - - 66.0 57.3 1441.0 1498.3
266 16-08 280.2 853.6 1025.8 - 2.1 207.0 2159.7 2366.7
266 16-09 1756.1 413.3 739.8 0.9 47.3 347.8 2910.1 3258.0
266 16-10 125.1 1947.1 - - 141.0 337.8 2072.2 2410.1
266 16-11 2783.8 - - 21.8 - 398.2 2805.5 3203.7
267 16-12 462.4 5.0 167.6 - - 734.6 635.0 1369.6
267 16-13 36.9 918.9 273.1 - 134.0 212.2 1228.9 1441.1
267 16-14 741.4 595.0 - 1.4 - 605.5 1337.8 1943.4
267 16-15 1340.7 - 154.7 1.8 - 122.1 1497.2 1619.3
267 16-16 754.9 1287.1 - - 6.1 199.0 2042.1 2241.0
267 16-17 923.8 139.4 415.5 48.4 30.2 355.3 1527.0 1882.3
256 16-20 43.0 976.2 - - 82.3 189.4 1019.2 1208.6
256 16-23 - 849.0 - 2752.2 - 133.5 3601.2 3734.7
264 16-24 - 1920.3 217.4 - 291.3 178.5 2137.7 2316.2
251 16-28 54.4 2084.0 15.0 21.2 298.2 66.9 2174.7 2241.6
251 16-29 338.0 462.6 38.7 - 9.8 115.3 839.3 954.6
258 16-31 1310.1 5.9 20.5 - - 306.8 1336.6 1643.4
252 16-32 1244.1 144.2 184.4 - 25.0 417.1 1572.7 1989.8
246 16-33 7.9 810.4 15.5 396.0 501.7 162.6 1229.8 1392.4
246 16-34 166.0 636.8 6.4 70.0 234.7 96.4 879.1 975.5
246 16-35 269.8 824.5 8.6 1.4 - 71.2 1104.4 1175.6
249 16-39 - 2164.3 - - - 218.6 2164.3 2382.9
249 16-40 - 470.3 - 44.8 159.6 82.3 515.1 597.3
243 16-43 15.7 1410.1 - - 217.6 43.0 1425.8 1468.8
241 16-46 582.3 61.4 1.6 - 88.5 841.7 645.3 1487.0
245 16-47 788.5 133.9 305.7 - 67.8 242.2 1228.1 1470.2
245 16-48 - 1192.2 - - 153.1 38.5 1192.2 1230.7
242 16-60 763.5 94.6 1031.2 2.5 - 149.9 1891.8 2041.7
254 16-62 133.0 559.3 1111.7 - - 126.4 1804.0 1930.3


666.0 843.6 304.4 369.7 131.5 286.6 1653.7 1942.0
1  Noxious IPF not included in total or perennial production values.


Average
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Appendix C. 
Annual Production for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table C4 - Pastureland, 2017 (n=37)


Stand Plot


Native 
Perennial 


Grass 
(NPG)


Introduced 
Perennial 


Grass 
(IPG)


Native 
Perennial 


Forb (NPF)


Introduced 
Perennial 


Forb 
(IPF)


Noxious 
IPF


Annual/ 
Biennial Grass 


& Forbs 
(AGABF)


Perennial 
Production1


Total 
Production1


220 17-01 - 2578.2 - - - 72.8 2578.2 2651.0
178 17-05 - 3557.8 - 720.1 266.5 - 4277.9 4277.9
203 17-06 1602.5 14.3 1.4 - 28.6 698.0 1618.2 2316.2
174 17-07 162.1 839.0 36.2 376.2 163.5 170.3 1413.5 1583.7
266 17-08 1164.7 - 50.7 - 123.9 1138.5 1215.4 2353.8
266 17-09 3494.4 131.4 - - - 286.6 3625.8 3912.4
266 17-10 1274.5 - 55.7 - - 1358.9 1330.1 2689.0
266 17-11 4642.0 - - - - 12.0 4642.0 4654.0
267 17-13 515.4 68.5 647.5 - 26.8 176.7 1231.4 1408.1
267 17-14 121.2 5024.8 13.7 - - 613.0 5159.7 5772.8
267 17-15 3191.6 - - - - 743.1 3191.6 3934.7
267 17-16 1816.8 155.4 20.3 - 12.3 408.7 1992.6 2401.3
267 17-17 7248.6 59.1 - - - 652.3 7307.6 7959.9
248 17-18 1263.0 772.4 38.5 - 26.2 129.2 2074.0 2203.2
248 17-19 713.3 71.0 108.2 500.8 1.6 1176.3 1393.3 2569.6
256 17-20 285.9 1467.7 - 1502.4 72.5 261.1 3256.0 3517.1
264 17-24 764.0 300.7 67.5 - 46.6 2030.6 1132.2 3162.8
251 17-29 353.9 510.8 426.4 - 493.8 1884.5 1291.1 3175.5
258 17-31 907.7 14.5 211.8 - 1.6 1491.5 1134.0 2625.5
252 17-32 815.4 39.8 24.5 1205.2 95.3 747.3 2084.9 2832.1
246 17-33 1526.1 - 3.7 - - 1055.5 1529.8 2585.3
246 17-34 - 1313.2 193.1 - 42.5 300.2 1506.3 1806.5
246 17-35 256.5 573.2 512.7 1.2 198.3 620.5 1343.7 1964.2
249 17-39 - 2645.8 53.4 - - 838.5 2699.2 3537.6
249 17-40 - 372.1 355.7 - 101.4 903.4 727.8 1631.2
243 17-43 58.9 2838.6 124.0 1.2 7.5 432.6 3022.7 3455.4
241 17-45 85.3 2766.6 6.8 - - 7.3 2858.7 2866.0
241 17-46 1147.4 14.3 162.1 0.9 24.8 589.0 1324.6 1913.6
245 17-47 1222.7 573.1 1.8 - 30.2 1047.1 1797.5 2844.6
245 17-48 - 1837.9 - - 296.6 15.2 1837.9 1853.1
242 17-59 32.5 1051.7 579.5 - 1.8 468.8 1663.7 2132.5
242 17-60 309.8 568.2 385.3 - - 757.4 1263.4 2020.8
254 17-62 349.3 91.4 15.7 - 278.4 1361.4 456.3 1817.7
267 17-67 99.8 4764.8 - - 10.4 23.7 4864.6 4888.3
264 17-68 835.4 331.6 79.6 - 200.6 451.2 1246.6 1697.8
256 17-69 236.3 1290.5 - - 35.0 456.2 1526.8 1983.0
251 17-71 - 1356.2 - - 1.6 580.0 1356.2 1936.2


1216.6 1187.3 160.6 538.5 99.5 665.5 2242.6 2890.1
1  Noxious IPF not included in total or perennial production values.


Average
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Appendix D – 
Distribution Plots and Statistical Evaluations  


for Sample Data 2016-2017,  


Absaloka Mine Bond Release Area 


 







Appendix D. Distribution Plots and Statistical Analysis - 2016-2017 Phase III Data 
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Analysis of Distribution 
 


Analyses of distribution for each dataset were accomplished using histograms with fitted data density 
trend lines. Datasets were normally distributed and suitable for statistical analysis using one-sample, 
one-sided T-Tests. 


Histograms for each dataset are provided in Figures D1 and D2, with Figure D1 depicting Grazing Land 
and Figure D2 depicting Pastureland data distributions. 


Figure D1.  Histograms for Grazing Land 
 


Total Cover:               Grazing 2016        


 
Total Cover:               Grazing 2017 
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Figure D1.  Histograms for Grazing Land (cont’d) 
 


Total Production:              Grazing 2016  


 
 


 


Total Production:               Grazing 2017  
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Figure D2.  Histograms for Pastureland 
 


Total Cover:               Pasture 2016        


 
 
 
Total Cover:               Pasture 2017 
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Figure D2.  Histograms for Pastureland (cont’d) 
 


Total Production:              Pasture 2016  


 
 
 


Total Production:              Pasture 2017  
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1.0 INTRODUCTION 
The Westmoreland Absaloka Mine (Mine), located in Big Horn County, Montana, was the first new coal 
mine operation permitted under the 1973 Montana Strip and Underground Mine Reclamation Act (Figure 
1).  The mine operates under mining permit C1985005 under joint regulatory oversight by Montana 
Department of Environmental Quality (MDEQ) and Office of Surface Mining (OSM).  Coal mining has been 
conducted continuously at Absaloka Mine since 1974.  Total mine disturbance to-date is approximately 
5129 acres with approximately  3371 acres reclaimed, as reported in the Mine’s 2022 annual reports.   


Westmoreland Absaloka Mining, LLC, with the assistance of WESTECH Environmental Services, Inc. 
(WESTECH), has completed a Phase III bond release evaluation of eligible reclamation vegetation at the 
Absaloka Mine.  Phase III bond release has been previously approved on approximately 2237 acres.  The 
reclaimed areas are categorized according to factors such as slope and vegetation as either Grazing or 
Pasture Post-mine Land Uses.  Revegetation data presented in this report includes comparisons to 
technical standards for reclamation provided in the Reclamation Plan for the mine (Exhibit B31).   


The Phase III Bond Release Area evaluated in this report consists of 35 reclamation stands covering a 
combined area of 538 acres that were seeded between 1975 and 2009 (Table 1-1).  This area includes 
Stand 015 (5 acres) and Stand 024B (1 acre) that were reseeded in 1975 and thus are designated as Pre-
1978 Stands.  Areas where land was reclaimed from coal mining prior to May 3, 1978 are included within 
a “pre-law” category and are not subject to reclamation standards, although reclamation in these areas 
should be diverse, effective, and permanent.   


Exhibit 1 identifies the locations of areas described in this Phase III monitoring report. 


Table 1-1.  List of Reclamation Stands and Acres in Bond Release Area 


Stand ID Acres 


  
  
  
  
  
  
  
  
  
  
  
  


Stand ID Acres 


  
  
  
  
  
  
  
  
  
  
  
  


Stand ID Acres 
Stand 015* 5 Stand 241 17 Stand 254 11 


Stand 024B* 1 Stand 242 20 Stand 255 13 
Stand 093P 1 Stand 243 11 Stand 256 46 
Stand 097 35 Stand 244 23 Stand 257 10 
Stand 174 3 Stand 245 32 Stand 258 4 


Stand 178a 0 Stand 246 18 Stand 259 25 
Stand 178b 5 Stand 248 10 Stand 260 10 
Stand 201a 1 Stand 249 15 Stand 264 24 
Stand 201b 1 Stand 250 25 Stand 265 15 
Stand 203a 3 Stand 251 30 Stand 266 22 
Stand 203b 5 Stand 252 7 Stand 267 52 
Stand 220 30 Stand 253 6   


Footnotes:  
*Denotes Pre-1978 Stands TOTALS   35 Stands 538 Acres 
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Figure 1. Project Location Map 


 


 


  







Absaloka Mine 
Phase III Revegetation Monitoring Report 


December 2023 


 


 3  


2.0 METHODS 
The two primary analyses associated with the Phase III Bond Release data presented in this report are 
quantitative field surveys and statistical data analysis/reporting.  The quantitative survey includes field 
survey of monitoring plots and Post-mine Land Use mapping.  Data analyses provided in this report include 
statistical analysis of field data for comparisons to technical reclamation standards and statistical 
evaluations of sampling adequacy.  Detailed descriptions of the methods used in this report are described 
in the following sections. 


2.1 QUANTITATIVE SURVEY 
The field survey was conducted between July 6-10 in 2016 by Ken Scow, assisted by Ed Darfler, Drake 
Barton, and Kathy Lloyd.  The second year of survey was conducted July 3-9 in 2017 by Ken Scow, assisted 
by Ed Darfler, Drake Barton, Sara Owen, and Steve Cooper.  Dan Culwell provided technical assistance for 
field surveys.   


 Sample Location and Sample Size 
Sample locations were selected using a stratified random procedure prior to each field inventory to 
identify sample points within both types of Post-mine Land Use.  The Bond Release Area was gridded at a 
spacing of 100 feet, and sample sites were randomly distributed for postulated sample sizes.  Sample 
locations were identified in the field using resource-grade Global Positioning System (GPS) units; sample 
sites are shown by year on Exhibit 1. 


Sample size varied by Post-mine Land Use types according to the predicted, relative areal extent of each 
type within the proposed Bond Release Area.  Sample sites were also apportioned to account for projected 
sample adequacy considerations.  Sample size was based on current MDEQ guidelines to address 
hypothesis testing of data collected during the Phase III vegetation inventory (MDEQ 2009).  Reverse null 
hypothesis testing of data was anticipated.   


Plot sizes at each sample site are listed below for each sample parameter: 


1) canopy cover was ocularly estimated by species within a 0.01-acre circular plot centered on 
each randomly selected point; 


2) annual production was harvested in a 0.5m2 rectangular plot centered on each point; 
3) tree density was estimated by recording species and dbh class for specimens rooted within a 


0.1-acre circular plot centered on each random point. 


For each sample site, site characterization data such as plot location, sample date, personnel, percent 
slope, aspect, topography, and slope configuration were recorded.  Each plot was identified as 
representative of either Grazing or Pasture Post-mine Land Use Type (Exhibit 1).  Methods used for the 
quantitative field survey, including stratified random distribution of sample sites, were identical for the 
inventory of both the Grazing and Pasture Post-mine Land Use types.   
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 Canopy Cover 
In each 0.01-acre plot (11.8-feet radius), surveyors recorded ocular estimates of percent 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 and for 
each morphological (i.e., functional) class category.  Morphological class categories include tree, shrub, 
perennial graminoid, annual graminoid, perennial forb and annual/biennial forb.  Cover data were also 
recorded for each plant species. 


 Production 
Annual above-ground herbaceous production was determined through clipping all vegetation rooted 
within a 0.5m2 quadrat frame.  The vegetation clippings were separated into the following herbaceous 
classes:  perennial grasses/ sedges, perennial forbs, and annual grasses combined with annual/biennial 
forbs.  The perennial classes were further separated as to origin (native versus introduced).  Additionally, 
introduced perennial forbs were segregated according to noxious versus non-noxious weed status.  Shrub 
production was not harvested.  In the laboratory, all production samples were dried until constant weight 
was achieved and weighed to the nearest 0.1 gram. 


Production data were converted from grams per square meter (g/m2) to pounds per acre (lbs/ac) using 
the conversion factor of 8.92179. 


 Tree Density 
Tree density was recorded within a 0.1-acre circular plot (37.2-feet radius) centered on each sample point. 
The 0.1-acre plot perimeter was measured using a fiberglass tape and marked with pin-flags.  Live trees 
were counted in each plot by species and recorded based on groupings of diameter-at-breast-height 
(dbh). 


 Species Documentation 
All vascular plant species observed in the field were recorded on monitoring forms; taxa not readily 
identified in the field were collected and identified in the laboratory.  Taxonomic references used include 
but are 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).   


Species listed as noxious weeds by the Montana Department of Agriculture (MDOA) or Big Horn County 
were quantitatively sampled for canopy cover and separated from other species during production 
sampling (MDOA 2019). 


2.2 DATA ANALYSIS/REPORTING 
Sampling data were compiled and tabulated to enable direct comparisons of vegetation cover, 
production, and diversity with technical standards. Data were tabulated by plot and summarized 
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according to survey year and Post-mine Land Use type. Using these data, stratified cover values and 
relative cover values were tabulated to evaluate composition and diversity. 


The procedures for evaluations of data distributions and approved technical standards used to evaluate 
Phase III bond release for each Post-mine Land Use type are described below.   


 Analyses of Data Variance 
Consistent with MDEQ guidelines and prior to comparisons with technical standards, data were evaluated 
using variance measurements and histogram statistics to confirm normal data distributions (MDEQ 2009). 
Statistical data analysis was conducted using Microsoft Excel and JASP software packages.   


 Technical Standards 
Approved technical standards for Grazing and Pasture Post-mine Land Uses are included in Table 2-1 and 
Table 2-2 for reference.  


Table 2-1. Technical Standards for Vegetation Cover and Production at the Absaloka Mine 


Post-mine Land Use 
Total Canopy 


Cover  
(%) 


Perennial 
Canopy Cover 


(%) 


Total 
Production  
(lbs/acre) 


Perennial 
Production  
(lbs/acre) 


Grazing Land 53 48 967 823 


Pastureland  49 40 1490 1328 


In addition to the vegetation cover and production standards presented in Table 2-1, there are also 
standards for vegetation utility, diversity, and seasonality. Technical standards for diversity and 
seasonality are presented in Table 2-2.  


Table 2-2. Technical Standards for Diversity and Seasonality at the Absaloka Mine 


Post-mine 
Land Use Diversity and Seasonality 


Grazing 
Land 


Minimum of 4 
native perennial 


cool-season 
grasses present, 


with this functional 
group contributing 


a minimum 25% 
relative cover 


Minimum of 2 
native perennial 


warm-season 
grasses present, 


with this functional 
group contributing 


a minimum 3% 
relative cover 


Minimum of 6 native 
perennial forbs, 


shrubs and/or sub-
shrubs present, with 


these functional 
groups contributing, 


in combination, a 
minimum 11% 
relative cover 


Maximum 
contribution of 


introduced 
perennial cool-
season grasses 


functional 
group of 15% 
relative cover 


Maximum 
contribution of 


introduced 
perennial forbs 


functional group 
of 3% relative 


cover (excluding 
listed noxious 


weeds) 


Pasture-
land Adapted Forage Plants 
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Statistical tests were conducted for each year of Phase III data to determine achievement of the cover and 
production performance standards, using the reverse null hypothesis suggested in MDEQ guidance 
(MDEQ 2009). 


In addition to data comparisons with numeric standards, vegetation utility was demonstrated by 
documenting livestock grazing (stocking rate) within the Bond Release Area. 


3.0 RESULTS 
Revegetated stands in the Bond Release Area are well-established, exhibit stable soils, and generally 
represent a seral successional stage of vegetation.  Direct comparisons of sampled parameters (cover, 
production, seasonality, and diversity) were made between the Bond Release Area and approved 
technical standards.   


Post-mine Land Use types in the Bond Release Area were categorized based on existing conditions, 
primarily based on relative composition of native versus introduced perennial grass and forb species.  
Grazing Land stands were dominated by native grasses while Pastureland stands were generally 
dominated by introduced perennial grasses and forbs. 


Tabulated sampling results of field survey data are presented in the Appendices of this report.  Appendix 
A provides a summary of mean vegetation canopy cover by species and functional class. Appendix B1 
provides plot characteristics such as topography, ground cover, and vegetation structure.  Appendix B2 
provides tabulation of canopy cover by species for each sample plot. Appendix C provides production data 
summarized by plot. Appendix D provides statistical summaries for each Phase III evaluation dataset.  


3.1 ASSESSMENT OF TECHNICAL STANDARDS 
Data collected in the summers of 2016 and 2017 were used to evaluate vegetation characteristics on 
reclaimed land within the Bond Release Area.  Data were compiled by sample year and land by Post-mine 
Land Use types for comparison to the approved technical standards.   


Sample data met the requirements for achieving the performance criteria of technical standards in all 
Post-mine Land Use Types for both sample years.  Statistical comparisons between sample data to 
technical standards are summarized in Tables 3-1 through 3-4 for vegetation cover and production. The 
mean and sample standard deviation provided in statistical comparison tables are based on total non-
stratified vegetation cover (percent) and total perennial vegetation cover, excluding shrubs, trees, and 
listed noxious weeds.   


 Statistical Evaluation of Sample Data 
All sample data were evaluated as separate datasets based on separations using Post-mine Land Use Type, 
sample year, and sample variable.  Data distributions were evaluated to determine if data within each 
dataset were distributed normally or required transformation prior to statistical analyses and comparison 







Absaloka Mine 
Phase III Revegetation Monitoring Report 


December 2023 


 


 7  


to technical standards.  Descriptive statistics and distribution analyses for each dataset are provided in 
Appendix D.  


 Statistical Evaluation of Approved Standards 
Statistical analysis is based on the reverse null hypothesis test (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. 


 
The t critical value (t) is the upper-tail distribution probability (1-α) with n-1 degrees of freedom.  Sampling 
results are compared to the technical standards for vegetation cover and production in the following two 
sections.  


 Vegetation Cover 
Vegetation cover is reported for total cover (all species) and perennial species by Post-mine Land Use Type 
in Tables 3-1 and 3-2.  Based on statistical tests, total cover met the technical standard for vegetation 
cover in Grazing Land and Pastureland Post-mine Land Uses in each sampling year.   
 
Plot data for each year are provided in Appendix B1, and vegetation canopy cover data for each plot are 
presented in Appendix B2. Statistical information used to derive the summary tables below are also 
presented in Tables D1 and D2 of Appendix D. 
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Table 3-1. Statistical Evaluation of Technical Standard for GRAZING LAND Vegetation Cover (%), 
Absaloka Mine Phase III Evaluation, 2016 and 2017 


CATEGORY n Mean 
Approved 
Technical 
Standard 


s t t* t*≥ t 
Technical 
Standard 


Met 


GRAZING LAND: TOTAL COVER 


2016 32 76.4 53 6.8 1.309 19.56 Yes Yes 


2017 36 83.1 53 7.7 1.306 23.52 Yes Yes 


GRAZING LAND: PERENNIAL COVER 


2016 32 79.3 48 16.5 1.309 10.77 Yes Yes 


2017 36 64.2 48 18.8 1.306 5.16 Yes Yes 


Table 3-2. Statistical Evaluation of Technical Standard for PASTURELAND Vegetation Cover (%), 
Absaloka Mine Phase III Evaluation, 2016 and 2017 


CATEGORY n Mean 
Approved 
Technical 
Standard 


s t t* t*≥ 
t 


Technical 
Standard 


Met 


PASTURELAND: TOTAL COVER 


2016 33 76.9 49 7.7 1.309 20.73 Yes Yes 


2017 37 82.3 49 5.2 1.305 38.78 Yes Yes 
PASTURELAND: PERENNIAL COVER 


2016 33 75.3 40 14.9 1.309 13.67 Yes Yes 


2017 37 70.1 40 18.1 1.305 10.10 Yes Yes 


 


 Vegetation Production 
Vegetation production is reported for total production (all species) and production by perennial species 
for each Post-mine Land Use Type in Tables 3-3 and 3-4. Production was calculated by converting 
production data from g/m2 to lbs/acre to be consistent with technical standards. Reported values do not 
include listed noxious weeds. Total vegetative production meets the technical standard for both Grazing 
and Pasture Post-mine Land Use Types for each sampling year.  
 
Tabulations of production data are presented in Appendix C. 
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Table 3-3 Statistical Evaluation of Technical Standard for GRAZING LAND Production (lbs/acre), 
Absaloka Mine Phase III Evaluation, 2016 and 2017 


CATEGORY n Mean 
Approved 
Technical 
Standard 


s t t* t*≥ t 
Technical 
Standard 


Met 


GRAZING LAND: TOTAL PRODUCTION 


2016 32 1476.6 967 468.4 1.309 6.15 Yes Yes 


2017 36 2432.4 967 970.3 1.306 9.06 Yes Yes 
GRAZING LAND: PERENNIAL PRODUCTION 


2016 32 1083.5 823 546.8 1.309 2.70 Yes Yes 


2017 36 1433.0 823 827.1 1.306 4.43 Yes Yes 


Table 3-4. Statistical Evaluation of Technical Standard for PASTURELAND Production (lbs/acre), 
Absaloka Mine Phase III Evaluation, 2016 and 2017 


CATEGORY n Mean 
Approved 
Technical 
Standard 


s t t* t*≥ t 
Technical 
Standard 


Met 


PASTURELAND: TOTAL PRODUCTION 


2016 33 1942.0 1490 798.4 1.309 3.25 Yes Yes 


2017 37 2890.1 1490 1326.5 1.305 6.42 Yes Yes 
PASTURELAND: PERENNIAL PRODUCTION 


2016 33 1649.3 1328 760.8 1.309 2.42 Yes Yes 


2017 37 2242.6 1328 1457.0 1.305 3.82 Yes Yes 


 Vegetation Composition 
Vegetation composition is influenced by factors such as seedmix and seed bank within the respread soils.  
In general terms, Grazing Land is dominated by native perennial species while Pastureland is dominated 
by introduced species.  Dominant function classes for each Post-mine Land Use Type are: 


• Grazing Land – Native perennial grasses and native perennial forbs.   


• Pastureland – Introduced perennial grasses with a mixture of native perennial grasses and 
introduced forbs. 


3.1.5.1 Canopy Cover 


Analyses based on vegetative canopy cover data determined that species of native perennial grasses and 
native perennial forbs were the dominant Functional Classes in Grazing Lands.  In Pastureland, introduced 
perennial grasses provided the dominant canopy cover of functional class for both sample years.  In both 
2016 and 2017 the second most abundant relative cover by perennial species was attributed to native 
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perennial grasses, although in 2017 introduced annual forage forbs such as sweet clover (Melilotus 
officinalis) provided the second highest overall relative cover.   
 
Comparisons of relative cover for functional classes categorized by Post-mine Land Use Type and sample 
year are provided on Table 3-5.  Data used to evaluate achievement of technical standards for diversity 
and seasonality, as provided on Table 2-2, are denoted on Table 3-5. 
 


Table 3-5. Relative Cover for Functional Classes: Grazing Land versus Pastureland, 
Absaloka Mine Phase III Evaluation, 2016 and 2017. 


Functional Class 
Relative Cover (%)1 


Grazing Land  
2016 (n=32) 


Grazing Land 
2017 (n=36) 


Pastureland 
2016 (n=33) 


Pastureland 
2017 (n=37) 


Grasses         
Native Perennial Grass (cool) 25.02 25.02 18.8 18.5 
Native Perennial Grass (warm) 7.22 3.42 0.8 0.6 
Introduced Perennial Grass 12.12 8.82 27.8 28.8 
          Native Annual Grass - - - - 
Introduced Annual Grass 11.9 11.6 10.6 11.1 


Forbs         
Native Perennial Forb 22.22 14.32 9.0 7.2 
Introduced Perennial Forb     


Non-Noxious IPF 2.62 1.52 5.9 3.4 
          Native Annual/Biennial Forb 0.9 0.5 0.3 0.4 
Introduced Annual/Biennial Forb 14.2 31.9 14.0 24.7 


Shrub/Tree         
Native Shrub 1.5 1.9 1.8 0.5 
Native Tree <0.1 <0.1 - - 


TOTAL 100 100 100 100 
1 Relative Cover is calculated by dividing the mean stratified cover for each functional class by the total mean value. 
2 Denotes metric that achieves technical standard. 


 


A listing of vascular plant species, based on relative canopy cover by functional class, is provided in 
Appendix A.   Appendix B provides tabulated canopy cover data by survey plot. 


3.1.5.2 Vegetation Production 


Tabulation of vegetation production data among functional classes is another parameter for evaluating 
vegetation composition and vigor.  Results of analyses based on production provide similar results to 
those observed in analyses based on canopy cover.  Production in Grazing Lands was dominated by native 
perennial grasses, followed by native perennial forbs and introduced perennial grasses.  In Pasturelands 
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the greatest relative production was provided from a mixture of native and introduced perennial grasses, 
followed by introduced perennial forbs. 
 
Table 3-6 provides a comparison of relative production for functional classes categorized by Post-mine 
Land Use Type and sample year.  Tabulations of production by functional class for each sample plot is 
provided in Appendix C. 


Table 3-6. Relative Production for Functional Classes: Grazing Land versus Pastureland,  
Absaloka Mine Phase III Evaluation, 2016 and 2017 


Functional Class 


Relative Production (%) 


Grazing Land  
2016 (n=32) 


Grazing Land 
2017 (n=36) 


Pastureland 
2016 (n=33) 


Pastureland 
2017 (n=37) 


          Native Perennial Grass 34.4 36.3 25.6 31.5 
Introduced Perennial Grass 20.4 8.1 32.4 30.7 
          Native Perennial Forb 17.8 13.6 11.7 4.2 
Introduced Perennial Forb     


     Non-Noxious IPF 1.0 1.3 14.2 13.9 
          Annual Grass and Annual/Biennial Forb 21.2 37.8 11.0 17.2 
          TOTAL 100 100 100 100 
1 Relative Production is calculated by dividing the mean production for each functional class by the total mean value. 


 
All reclaimed areas within the Bond Release Area consist of a diverse species mix typically dominated by 
perennial grasses and forbs.  Grazing Land provides more diversity of vegetation among functional classes 
with slightly lower vegetative production than Pastureland.  Pastureland consists of a variety of native and 
introduced grasses along with a prevalence of suitable forage forbs. 


 Utility 
For utility, Grazing and Pasture Post-mine Land Uses must show documentation of livestock grazing 
(stocking rate) and/or hay production.  Utility of reclaimed areas was evaluated using livestock grazing 
information provided by ranchers utilizing grazing management areas at the mine.  Grazing within the 
Bond Release Area was conducted between 2015 and 2022, typically during the months of April through 
November on a rotational basis.  Grazing included approximately 85 to 90 cow/calf pairs and 4 bulls each 
year. 


3.2 WILDLIFE HABITAT ENHANCEMENT FEATURES (WHEFs) 
Applicable Montana laws and regulations require establishment of wildlife habitat enhancement features 
(WHEFs) to provide structural diversity in reclaimed areas.  WHEF is defined in ARM 17.24.301(144) 
(quoting 82-4-203, MCA) as “a component of the reclaimed landscape, established in conjunction with 
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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”. 


WHEFs at the Absaloka Mine are shown on Exhibit 1 of this report and are described in Exhibit B-31 of the 
Absaloka mine permit.  These sites include: 


• ponds, small depressions, and seasonal wetlands 


• upland woody plant sites 


• drainage woody plant sites 


• rock piles and slash piles 


• rock ledges, escarpments, small over-steepened slopes, and other topographic features. 


Woody plant sites are selected according to appropriate topographic and substrate characteristics and 
are normally constructed using non-typical soil redistribution such as sandy subsoil without topsoil or, 
often, regraded scoria or other benign spoil.  Other WHEF types are detailed in Exhibit B-31.  WHEFS are 
considered to be enhancement features incorporated as concurrent uses within the post-mine Grazing 
Land and Pastureland map units.  WHEF acreage is projected to be 3 percent of total final reclamation 
acreage for Absaloka Mine surface mining permit 85005. 


3.3 SUMMARY OF TECHNICAL STANDARD ASSESSMENT 
Sample data from Grazing Lands and Pasturelands met all approved technical standards for vegetation 
cover, production, diversity, seasonality, and utility for both 2016 and 2017 sampling.  Summaries of 
monitoring data and comparisons to technical standards are provided in Tables 3-7 and 3-8. 


Grazing Lands met the requirements for vegetation diversity provided through counts of species and 
relative contributions of cover for each functional class.  Similarly, Grazing Lands achieved or exceeded 
the requirements for total and perennial cover as well as total and perennial production. 


Pasturelands met the requirements for adapted forage plants as well as thresholds for total and perennial 
cover.    Vegetative production data from pastureland samples also exceeded the required Technical 
Standards for total and perennial production. 


Pre-1978 areas (Stands 015 and 024B) consist of dense stands of introduced perennial grasses as well as 
distributed native perennial forbs and shrubs.  These stands provide suitable forage for use by wildlife and 
livestock.   


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.   
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Revegetated stands in the proposed Bond Release Area are mapped on a topographic base map and 
reported in the annual surface mining and reclamation report.  Revegetated stands are identified by 
season and year of seeding.   Updated reclamation stand mapping of the Bond Release Area (Exhibit 1) 
indicates the delineation and distribution of Post-mine Land Use Types in the study area.   
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Table 3-7. Assessment of Revegetation Technical Standards in GRAZING LAND, Absaloka Mine Phase III Evaluation, 2016 and 2017. 


PARAMETER APPROVED STANDARDS1 2016 DATA 


(n=32) 
2017 DATA 


(n=36) ASSESSMENT 


Non-stratified Cover 
(excluding trees)  


Total - 53 percent 


Perennial - 48 percent 
Total - 76 percent 
Perennial - 79 percent 


Total - 83 percent 
Perennial - 64 percent 


Standards Achieved in 
2016 and 2017  


 Herbaceous 
Production 


Total – 967 pounds/acre  
Perennial - 823 pounds/acre 


Total - 1476 pounds/acre 


Perennial - 1083 pounds/acre 
Total - 2432 pounds/acre 


Perennial - 1433 pounds/acre 
Standards Achieved in 


2016 and 2017  


Diversity/2 


Seasonality 


Minimum of 4 native perennial cool-
season grasses present, with this 
functional group contributing a 
minimum 25% relative cover 


Native perennial cool-season 
grass species present = 16; 
functional group at 25.0% 
relative cover 


Native perennial cool-season 
grass species present = 13; 
functional group at 25.0% 
relative cover 


Standards Achieved in 
2016 and 2017 


Minimum of 2 native perennial warm-
season grasses present, with this 
functional group contributing a 
minimum 3% relative cover  


Native perennial warm-season 
grass species present = 7; 
functional group at 7.2% relative 
cover 


Native perennial warm-season 
grass species present = 5; 
functional group at 3.4% relative 
cover 


Standards Achieved in 
2016 and 2017 


Minimum of 6 native perennial forbs, 
shrubs and/or sub-shrubs present, with 
these functional groups contributing, in 
combination, a minimum 11% relative 
cover 


Native perennial forb species 
present = 62;  
functional group at 22.2% 
relative cover 


Native perennial forb species 
present = 49;  
functional groups at 14.3% 
relative cover 


Standards Achieved in 
2016 and 2017 


Maximum contribution of introduced 
perennial cool-season grasses 
functional group of 15% relative cover 


Introduced perennial grass 
functional group at 12.1% 
relative cover 


Introduced perennial grass 
functional group at 8.8% relative 
cover 


Standards Achieved in 
2016 and 2017 


Maximum contribution of introduced 
perennial forbs functional group of 3% 
relative cover 


Introduced perennial forb 
functional group at 2.6% relative 
cover 


Introduced perennial forb 
functional group at 1.5% relative 
cover 


Standards Achieved in 
2016 and 2017 


Utility Documentation of livestock grazing 
(stocking rate) and/or hay production 


Average of 85 to 90 cow/calfs 
and 4 bulls grazing between 
April and November 


Average of 85 to 90 cow/calfs 
and 4 bulls grazing between 
April and November 


Utility Demonstrated 
in 2016 and 2017 


1Source:  Table 2 in Exhibit B-31 of Surface Mining Permit 85005. 
2Listed noxious weeds are not included in evaluation of cover, production, or diversity. 
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Table 3-8. Assessment of Revegetation Technical Standards in PASTURELAND, Absaloka Mine Phase III Evaluation, 2016-2017. 


PARAMETER APPROVED 
STANDARDS1 


2016 DATA 


(n=33) 
2017 DATA 


(n=37) ASSESSMENT 


Non-stratified Cover 
(excluding trees)  


Total - 49 percent 


Perennial - 40 percent 
Total - 77 percent 
Perennial - 75 percent 


Total - 82 percent 
Perennial - 70 percent 


Standards Achieved in 2016 
and 2017  


 Herbaceous 
Production 


Total – 1490 lbs/ac 
Perennial – 1328 
lbs/ac 


Total - 1942 pounds/acre 


Perennial - 1649 pounds/acre 
Total - 2890 pounds/acre 


Perennial - 2243 pounds/acre 
Standards Achieved in 2016 


and 2017  


Diversity/2 


Seasonality Adapted Forage Plants 


Native perennial cool-season grass 
species present = 12; functional group 
at 18.8% relative cover 


Native perennial cool-season grass 
species present = 8; functional group 
at 18.5% relative cover 


Functionality of Adapted 
Forage Plants 


Demonstrated in 2016 and 
2017 


Native perennial warm-season grass 
species present = 5; functional group at 
0.8% relative cover 


Native perennial warm-season grass 
species present = 5; functional group 
at 0.6% relative cover 


Native perennial forb species present = 
37; functional group at 9.0% relative 
cover 
 
Native shrub species present = 4; 
functional group at 2% relative cover.  


Native perennial forb species present 
= 33; functional group at 7.2% relative 
cover 
 
Native shrub species present = 6; 
functional group at <1% relative cover.  


Introduced perennial grass species 
present = 7; functional group at 27.8% 
relative cover 


Introduced perennial grass species 
present =7; functional group at 28.8% 
relative cover 


Introduced perennial forb functional 
group at 5.9% relative cover 


Introduced perennial forb functional 
group at 3.4% relative cover 


Utility 


Documentation of 
livestock grazing 
(stocking rate) and/or 
hay production 


Average of 85 to 90 cow/calfs and 4 
bulls grazing between April and 
November 


Average of 85 to 90 cow/calfs and 
4 bulls grazing between April and 
November 


Utility Demonstrated in 
2009 


1Source:  Table 2 in Exhibit B-31 of Surface Mining Permit 85005. 
2Listed noxious weeds are not included in evaluation of cover, production, or diversity. 
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A1. Grazing Land, 2016 (n = 32)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative 


Cover
Relative Cover 


by Class
Agropyron smithii 32 13.2%
Stipa viridula 30 5.1%
Stipa comata 29 4.6%
Agropyron dasystachyum 6 0.5%
Koeleria macrantha 7 0.3%
Oryzopsis hymenoides 7 0.3%
Agropyron spicatum 3 0.2%
Agropyron trachycaulum 2 0.2%
Elymus cinereus 3 0.2%
Hordeum jubatum 1 0.1%
Carex inops 3 0.1%
Carex eleocharis 1 <0.1%
Elymus canadensis 1 <0.1%
Aristida purpurea 1 <0.1%
Eleocharis palustris 1 <0.1%
Festuca saximontana 1 <0.1%
Calamovilfa longifolia 19 2.6%
Spartina pectinata 1 1.3%
Andropogon scoparius 15 1.1%
Andropogon hallii 10 0.9%
Bouteloua gracilis 5 0.5%
Bouteloua curtipendula 7 0.4%
Andropogon gerardii 4 0.4%
Poa pratensis 21 4.0%
Agropyron intermedium 5 3.0%
Agropyron cristatum 10 1.9%
Poa compressa 12 1.7%
Bromus inermis 7 1.0%
Phleum pratense 3 0.3%
Poa palustris 1 <0.1%
Bromus japonicus 31 10.5%
Bromus tectorum 18 1.3%


Aegilops cylindrica 3 0.1%


Artemisia ludoviciana 19 3.4%
Ambrosia psilostachya 21 3.4%
Pediomelum argophyllum 23 2.4%
Echinacea angustifolia 26 1.5%
Symphyotrichum falcatum 16 1.3%
Cerastium arvense 17 1.2%
Artemisia dracunculus 12 1.2%
Gutierrezia sarothrae 16 0.9%
Artemisia frigida 13 0.8%


Native Perennial 
Grasses 


(cool season)
(NPGc)


Species = 16


Native Perennial 
Grasses (warm 


season) 
(NPGw)


Species = 7


Introduced 
Perennial 


Grasses (IPG)
Species = 7


Introduced 
Annual Grasses 


(IAG)
Species = 3


25.0%


7.2%


12.1%


11.9%


22.2%
Native Perennial 


Forbs (NPF)
Species = 62


Graminoids


Relative Cover = 
56.2%


Forbs


Relative Cover = 
42.3%
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A1. Grazing Land, 2016 (n = 32)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative 


Cover
Relative Cover 


by Class
Ratibida columnifera 26 0.7%
Helianthus pauciflorus 13 0.6%
Linum lewisii 12 0.6%
Yucca glauca 18 0.5%
Achillea millefolium 16 0.5%
Gaura coccinea 22 0.4%
Glycyrrhiza lepidota 3 0.3%
Symphyotrichum oblongifolium 11 0.3%
Dalea purpurea 11 0.3%
Solidago missouriensis 8 0.3%
Psoralidium tenuiflorum 7 0.3%
Polygala alba 8 0.2%
Heterotheca villosa 7 0.2%
Solidago rigida 2 0.2%
Sphaeralcea coccinea 6 0.2%
Cirsium undulatum 7 0.1%
Astragalus adsurgens 3 0.1%
Balsamorhiza sagittata 2 0.1%
Physalis longifolia 5 0.1%
Dalea candida 3 <0.1%
Pediomelum esculentum 5 <0.1%
Lactuca pulchella 2 <0.1%
Solidago nemoralis 1 <0.1%
Symphyotrichum ericoides 1 <0.1%
Lithospermum incisum 3 <0.1%
Asclepias verticillata 2 <0.1%
Fritillaria pudica 2 <0.1%
Liatris punctata 2 <0.1%
Lygodesmia juncea 2 <0.1%
Zigadenus venenosus 2 <0.1%
Allium textile 1 <0.1%
Artemisia campestris 1 <0.1%
Astragalus gilviflorus 1 <0.1%
Astragalus missouriensis 1 <0.1%
Astragalus plattensis 1 <0.1%
Comandra umbellata 1 <0.1%
Evolvulus nuttallianus 1 <0.1%
Gaillardia aristata 1 <0.1%
Mirabilis linearis 1 <0.1%
Oxytropis sericea 1 <0.1%
Ratibida pinnata 1 <0.1%
Solidago mollis 1 <0.1%
Symphyotrichum laeve 1 <0.1%
Vicia americana 1 <0.1%


22.2%
Native Perennial 


Forbs (NPF)
Species = 62


Forbs


Relative Cover = 
42.3%
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A1. Grazing Land, 2016 (n = 32)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative 


Cover
Relative Cover 


by Class
Medicago sativa 18 1.3%
Taraxacum laevigatum 22 0.8%
Astragalus cicer 5 0.3%
Taraxacum officinale 1 0.2%
Rumex crispus 1 <0.1%
Convolvulus arvensis 14 2.2%
Euphorbia esula 1 0.1%
Cirsium arvense 1 <0.1%
Erigeron divergens 7 0.3%
Plantago patagonica 14 0.1%
Collomia linearis 10 0.1%
Silene antirrhina 7 0.1%
Euphorbia spathulata 1 <0.1%
Hedeoma hispida 5 <0.1%
Descurainia incana 4 <0.1%
Turritis glabra 1 <0.1%
Helianthus petiolaris 3 <0.1%
Draba nemorosa 2 <0.1%
Epilobium brachycarpum 2 <0.1%
Erysimum asperum 2 <0.1%
Lappula redowskii 2 <0.1%
Androsace occidentalis 1 <0.1%
Collinsia parviflora 1 <0.1%
Conyza canadensis 1 <0.1%
Draba reptans 1 <0.1%
Phacelia linearis 1 <0.1%
Melilotus officinalis 26 5.1%
Alyssum alyssoides 31 4.8%
Tragopogon dubius 32 2.4%
Lactuca serriola 22 0.8%
Camelina microcarpa 21 0.5%
Sisymbrium altissimum 8 0.3%
Thlaspi arvense 7 0.1%
Veronica verna 2 0.1%
Medicago lupulina 4 <0.1%
Descurainia sophia 2 <0.1%
Salsola tragus 2 <0.1%
Scorzonera laciniata 2 <0.1%
Filago arvensis 1 <0.1%
Holosteum umbellatum 1 <0.1%


Native 
Annual/Biennial 


Forbs (NABF)
Species = 18


Introduced 
Annual/Biennial 


Forbs (IABF)
Species = 14


0.9%


14.2%


Introduced 
Perennial Forbs 


(IPF)
Species = 5


2.6%


2.3%
Listed Noxious 
Weeds (IPFx)
Species = 3


Forbs


Relative Cover = 
42.3%
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A1. Grazing Land, 2016 (n = 32)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative 


Cover
Relative Cover 


by Class
Symphoricarpos occidentalis 11 0.6%
Artemisia cana 9 0.4%
Calylophus serrulatus 12 0.3%
Rosa arkansana 5 0.1%
Rhus aromatica 2 0.1%
Ericameria nauseosa 1 <0.1%
Prunus virginiana 1 <0.1%
Ribes aureum 1 <0.1%
Rosa woodsii 1 <0.1%


Native Trees (NT)
Species = 1


Juniperus scopulorum 1 <0.1% <0.1%


Native Shrubs 
(NS)


Species = 9
1.5%Woody Plants


Relative Cover = 
1.5% 
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A2. Grazing Land, 2017 (n = 36)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Agropyron smithii 34 15.7%
Stipa comata 23 4.0%
Stipa viridula 29 3.3%
Elymus cinereus 5 1.0%
Koeleria macrantha 8 0.4%
Agropyron spicatum 4 0.3%
Oryzopsis hymenoides 4 0.1%
Phalaris arundinacea 1 0.1%
Poa secunda 2 <0.1%
Agropyron trachycaulum 2 <0.1%
Festuca saximontana 1 <0.1%
Agropyron dasystachyum 1 <0.1%
Carex brevior 1 <0.1%
Calamovilfa longifolia 17 1.7%
Andropogon scoparius 12 0.9%
Andropogon gerardii 5 0.3%
Bouteloua curtipendula 4 0.3%
Andropogon hallii 6 0.3%
Poa pratensis 31 6.4%
Poa compressa 9 1.3%
Agropyron cristatum 11 0.6%
Phleum pratense 3 0.3%
Bromus inermis 3 0.2%
Agropyron intermedium 1 0.1%
Dactylis glomerata 1 <0.1%
Elymus junceus 1 <0.1%
Bromus japonicus 36 8.1%
Bromus tectorum 19 3.5%


Aegilops cylindrica 1 <0.1%


Artemisia ludoviciana 14 2.8%
Pediomelum argophyllum 20 1.7%
Cerastium arvense 17 1.0%
Ambrosia psilostachya 23 0.9%
Echinacea angustifolia 30 0.9%
Linum lewisii 12 0.8%
Ratibida columnifera 30 0.8%
Achillea millefolium 21 0.8%
Symphyotrichum falcatum 11 0.7%
Artemisia dracunculus 14 0.6%
Gutierrezia sarothrae 13 0.4%
Yucca glauca 17 0.3%
Vicia americana 3 0.3%
Glycyrrhiza lepidota 5 0.3%
Artemisia frigida 7 0.3%


Forbs


Relative Cover = 
49.3% 


Native Perennial 
Forbs (NPF)
Species = 49


14.3%


Graminoids


Relative Cover = 
48.8% 


3.4%


8.8%


11.6%


Native Perennial 
Grasses 


(cool season)
(NPGc)


Species = 13


25.0%


Native Perennial 
Grasses (warm 


season) 
(NPGw)


Species = 5


Introduced 
Perennial Grasses 


(IPG)
Species = 8


Introduced Annual 
Grasses (IAG)
Species = 3
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A2. Grazing Land, 2017 (n = 36)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Gaura coccinea 16 0.2%
Helianthus pauciflorus 8 0.2%
Heterotheca villosa 7 0.2%
Psoralidium tenuiflorum 9 0.2%
Cirsium undulatum 5 0.1%
Polygala alba 5 0.1%
Symphyotrichum 
oblongifolium


6 0.1%


Dalea purpurea 11 0.1%
Comandra umbellata 1 0.1%
Astragalus plattensis 3 <0.1%
Lithospermum incisum 5 <0.1%
Solidago missouriensis 2 <0.1%
Astragalus adsurgens 1 <0.1%
Astragalus agrestis 1 <0.1%
Astragalus flexuosus 1 <0.1%
Lactuca pulchella 1 <0.1%
Lygodesmia juncea 3 <0.1%
Penstemon albidus 3 <0.1%
Pediomelum esculentum 2 <0.1%
Sphaeralcea coccinea 2 <0.1%
Asclepias verticillata 1 <0.1%
Asclepias viridiflora 1 <0.1%
Astragalus gilviflorus 1 <0.1%
Astragalus gracilis 1 <0.1%
Balsamorhiza sagittata 1 <0.1%
Calochortus nuttallii 1 <0.1%
Castilleja sessiliflora 1 <0.1%
Liatris punctata 1 <0.1%
Oxytropis sericea 1 <0.1%
Physalis longifolia 1 <0.1%
Solidago mollis 1 <0.1%
Solidago nemoralis 1 <0.1%
Solidago rigida 1 <0.1%
Zigadenus venenosus 1 <0.1%
Medicago sativa 16 0.9%
Taraxacum laevigatum 12 0.5%


Astragalus cicer 4 0.1%


Listed Noxious 
Weeds (IPFx)
Species = 1


Convolvulus arvensis 14 1.1% 1.1%


Forbs


Relative Cover = 
49.3% 


Native Perennial 
Forbs (NPF)
Species = 49


Introduced 
Perennial Forbs 


(IPF)
Species = 3


1.5%


14.3%
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A2. Grazing Land, 2017 (n = 36)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Plantago patagonica 10 0.1%
Silene antirrhina 13 0.1%
Grindelia squarrosa 6 0.1%
Collomia linearis 6 0.1%
Boechera retrofracta 1 <0.1%
Descurainia incana 3 <0.1%
Linum rigidum 3 <0.1%
Androsace occidentalis 2 <0.1%
Collinsia parviflora 2 <0.1%
Epilobium brachycarpum 2 <0.1%
Erigeron divergens 2 <0.1%
Erigeron strigosus 2 <0.1%
Hedeoma hispida 2 <0.1%
Conyza canadensis 1 <0.1%
Draba reptans 1 <0.1%
Orthocarpus luteus 1 <0.1%
Melilotus officinalis 35 23.7%
Medicago lupulina 22 4.0%
Tragopogon dubius 34 1.6%
Alyssum alyssoides 36 1.3%
Melilotus alba 3 0.6%
Camelina microcarpa 19 0.2%
Lactuca serriola 19 0.1%
Thlaspi arvense 4 0.1%
Sisymbrium altissimum 4 0.1%
Arenaria serpyllifolia 3 0.1%
Descurainia sophia 3 <0.1%
Chenopodium album 1 <0.1%
Veronica verna 1 <0.1%
Scorzonera laciniata 3 <0.1%
Holosteum umbellatum 2 <0.1%
Erysimum repandum 1 <0.1%
Filago arvensis 1 <0.1%
Salsola tragus 1 <0.1%
Verbascum thapsus 1 <0.1%


Symphoricarpos occidentalis 14 1.0%


Artemisia cana 6 0.4%
Rosa arkansana 7 0.2%
Calylophus serrulatus 7 0.2%
Rhus aromatica 3 0.1%
Artemisia tridentata 1 <0.1%
Ericameria nauseosa 1 <0.1%
Rosa woodsii 1 <0.1%


Native Trees (NT)
Species = 1


Juniperus scopulorum 1 <0.1% <0.1%


0.5%


31.9%


1.9%


Native 
Annual/Biennial 


Forbs (NABF)
Species = 16


Introduced 
Annual/Biennial 


Forbs (IABF)
Species = 19


Native Shrubs (NS)
Species = 8


Woody Plants


Relative Cover = 
1.9%


Forbs


Relative Cover = 
49.3% 


Absaloka Mine
Phase III Revegetation Monitoring Report A2-3


WESTECH Environmental Services, Inc.
May 2023







Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A3. Pastureland, 2016 (n = 33)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Agropyron smithii 29 12.8%
Stipa viridula 26 4.1%
Stipa comata 17 1.3%
Oryzopsis hymenoides 7 0.2%
Agropyron spicatum 3 0.2%
Agropyron dasystachyum 1 0.1%
Elymus cinereus 1 0.1%
Festuca saximontana 2 <0.1%
Koeleria macrantha 2 <0.1%
Agropyron trachycaulum 1 <0.1%
Aristida purpurea 1 <0.1%
Elymus canadensis 1 <0.1%
Calamovilfa longifolia 8 0.4%
Andropogon scoparius 5 0.1%
Bouteloua curtipendula 6 0.1%
Andropogon hallii 3 0.1%
Andropogon gerardii 1 <0.1%
Agropyron cristatum 25 13.4%
Poa pratensis 23 5.9%
Agropyron intermedium 11 4.9%
Poa compressa 12 1.7%
Agropyron repens 1 1.1%
Phleum pratense 5 0.7%
Bromus inermis 6 0.2%
Bromus japonicus 33 8.2%
Bromus tectorum 15 2.2%


Aegilops cylindrica 2 0.1%


Artemisia ludoviciana 13 3.0%
Ambrosia psilostachya 16 1.6%
Linum lewisii 9 0.9%
Ratibida columnifera 17 0.4%
Symphyotrichum falcatum 11 0.3%
Cerastium arvense 5 0.3%
Pediomelum argophyllum 10 0.3%
Echinacea angustifolia 17 0.3%
Achillea millefolium 10 0.3%
Gaura coccinea 12 0.2%
Helianthus pauciflorus 3 0.2%
Gutierrezia sarothrae 7 0.2%
Artemisia dracunculus 2 0.1%
Psoralidium tenuiflorum 4 0.1%
Lactuca pulchella 3 0.1%
Yucca glauca 9 0.1%
Heterotheca villosa 3 0.1%


Forbs


Relative Cover = 
40.2 


Native Perennial 
Forbs (NPF)
Species = 37


9.0%


Native Perennial 
Grasses 


(cool season)
(NPGc)


Species = 12


Native Perennial 
Grasses (warm 


season) 
(NPGw)


Species = 5


Introduced 
Perennial Grasses 


(IPG)
Species = 7


Graminoids


Relative Cover = 
58.0% 


Introduced Annual 
Grasses (IAG)
Species = 3


18.8%


0.8%


27.8%


10.6%


Absaloka Mine
Phase III Revegetation Monitoring Report A3-1


WESTECH Environmental Services, Inc.
May 2023







Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A3. Pastureland, 2016 (n = 33)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Lithospermum incisum 2 0.1%
Solidago missouriensis 1 0.1%
Apocynum cannabinum 2 0.1%
Sphaeralcea coccinea 2 <0.1%
Vicia americana 2 <0.1%
Artemisia frigida 3 <0.1%
Cirsium undulatum 2 <0.1%
Asclepias speciosa 1 <0.1%
Astragalus adsurgens 1 <0.1%
Astragalus flexuosus 1 <0.1%
Balsamorhiza sagittata 3 <0.1%
Glycyrrhiza lepidota 2 <0.1%
Opuntia fragilis 2 <0.1%
Penstemon albidus 2 <0.1%
Artemisia campestris 1 <0.1%
Dalea candida 1 <0.1%
Dalea purpurea 1 <0.1%
Monarda fistulosa 1 <0.1%
Solidago rigida 1 <0.1%
Symphyotrichum 
oblongifolium


1 <0.1%


Medicago sativa 20 4.1%
Taraxacum laevigatum 19 1.2%
Astragalus cicer 10 0.5%
Rumex crispus 1 0.1%
Convolvulus arvensis 29 10.8%


Cirsium arvense 3 0.1%


Plantago patagonica 10 0.1%
Collomia linearis 7 0.1%
Erigeron divergens 4 0.1%
Helianthus petiolaris 3 <0.1%
Descurainia incana 2 <0.1%
Descurainia pinnata 2 <0.1%
Silene antirrhina 2 <0.1%
Ambrosia trifida 1 <0.1%


Chenopodium leptophyllum 1 <0.1%


Grindelia squarrosa 1 <0.1%
Melilotus officinalis 23 3.4%
Alyssum alyssoides 32 3.2%
Tragopogon dubius 32 2.7%
Camelina microcarpa 28 1.6%
Lactuca serriola 27 1.2%
Thlaspi arvense 9 0.7%


Native Perennial 
Forbs (NPF)
Species = 37


9.0%


Forbs


Relative Cover = 
40.2 


Introduced 
Annual/Biennial 


Forbs (IABF)
Species = 6


14.0%


5.9%


10.9%


0.3%


Listed Noxious 
Weeds (IPFx)
Species = 2


Native 
Annual/Biennial 


Forbs (NABF)
Species = 10


Introduced 
Perennial Forbs 


(IPF)
Species = 4
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A3. Pastureland, 2016 (n = 33)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Sisymbrium altissimum 11 0.7%
Descurainia sophia 6 0.3%
Medicago lupulina 2 0.1%
Lithospermum arvense 4 0.1%
Asperugo procumbens 1 0.1%
Arenaria serpyllifolia 2 <0.1%
Scorzonera laciniata 2 <0.1%
Veronica verna 1 <0.1%


Symphoricarpos occidentalis 6 0.9%


Artemisia cana 3 0.7%
Rosa arkansana 4 0.3%
Calylophus serrulatus 2 <0.1%


1.8%


Woody Plants


Relative Cover = 
1.8%


Introduced 
Annual/Biennial 


Forbs (IABF)
Species = 8


Forbs


Relative Cover = 
40.2 


14.0%


Native Shrubs (NS)
Species = 4
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A4. Pastureland, 2017 (n = 37)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Agropyron smithii 32 14.9%
Stipa viridula 27 2.2%
Stipa comata 17 0.9%
Agropyron spicatum 4 0.3%
Festuca saximontana 3 0.1%
Elymus cinereus 1 0.1%
Koeleria macrantha 1 <0.1%
Oryzopsis hymenoides 4 <0.1%
Calamovilfa longifolia 5 0.2%
Andropogon gerardii 2 0.1%
Andropogon scoparius 4 0.1%
Andropogon hallii 2 0.1%
Bouteloua curtipendula 1 <0.1%
Agropyron cristatum 27 10.1%
Poa pratensis 33 8.7%
Bromus inermis 9 4.6%
Agropyron intermedium 6 2.4%
Poa compressa 16 2.1%
Phleum pratense 7 0.7%
Dactylis glomerata 1 0.1%
Bromus japonicus 36 7.7%


Bromus tectorum 27 3.4%


Artemisia ludoviciana 14 2.0%
Ambrosia psilostachya 14 1.0%
Linum lewisii 14 1.0%
Cerastium arvense 14 0.4%
Pediomelum argophyllum 9 0.3%
Achillea millefolium 14 0.3%
Symphyotrichum falcatum 7 0.3%
Ratibida columnifera 15 0.3%
Gutierrezia sarothrae 6 0.3%
Echinacea angustifolia 14 0.2%
Gaura coccinea 7 0.2%
Psoralidium tenuiflorum 3 0.2%
Vicia americana 5 0.1%
Yucca glauca 10 0.1%
Helianthus pauciflorus 5 0.1%
Artemisia frigida 3 0.1%
Artemisia dracunculus 2 <0.1%
Cirsium undulatum 3 <0.1%
Heterotheca villosa 3 <0.1%


18.5%


0.6%


28.8%


11.1%


7.2%


Graminoids


Relative Cover = 
59.0%


Native Perennial 
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(cool season)
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Introduced 
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Species = 7
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Species = 2
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Forbs (NPF)
Species = 33
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A4. Pastureland, 2017 (n = 37)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Symphyotrichum 
oblongifolium


1 <0.1%


Allium textile 2 <0.1%
Sphaeralcea coccinea 2 <0.1%
Balsamorhiza sagittata 1 <0.1%
Calochortus nuttallii 1 <0.1%
Dalea purpurea 1 <0.1%
Liatris punctata 1 <0.1%
Lithospermum incisum 1 <0.1%
Lygodesmia juncea 1 <0.1%
Monarda fistulosa 1 <0.1%
Opuntia fragilis 1 <0.1%
Penstemon albidus 1 <0.1%
Solidago missouriensis 1 <0.1%
Toxicodendron rydbergii 1 <0.1%
Medicago sativa 18 3.0%
Astragalus cicer 4 0.2%
Taraxacum laevigatum 6 0.1%
Rumex crispus 5 <0.1%
Convolvulus arvensis 29 4.4%


Cirsium arvense 4 0.4%


Collomia linearis 6 0.1%
Plantago patagonica 5 0.1%
Silene antirrhina 8 0.1%
Erigeron divergens 2 <0.1%
Hedeoma hispida 2 <0.1%
Androsace occidentalis 1 <0.1%
Descurainia incana 1 <0.1%
Draba nemorosa 1 <0.1%
Euphorbia spathulata 1 <0.1%
Lappula redowskii 1 <0.1%
Orthocarpus luteus 1 <0.1%
Melilotus officinalis 33 17.8%
Tragopogon dubius 34 2.2%
Alyssum alyssoides 29 1.6%
Medicago lupulina 9 1.3%
Lactuca serriola 20 0.5%
Thlaspi arvense 11 0.4%
Camelina microcarpa 27 0.3%
Arenaria serpyllifolia 4 0.1%
Melilotus alba 3 0.1%
Veronica verna 3 0.1%


7.2%


3.4%


4.8%


0.4%


24.7%


Native Perennial 
Forbs (NPF)
Species = 33


Forbs


Relative Cover = 
40.5%
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Species = 2
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Species = 11
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Appendix A. 
Summary of Relative Vegetation Cover by Species and Class, Absaloka Mine Bond Release Area


Table A4. Pastureland, 2017 (n = 37)


Plant Functional 
Type


Class Species
Count of Plot 


Presence
Relative Cover


Relative Cover by 
Class


Sisymbrium altissimum 5 0.1%
Descurainia sophia 2 <0.1%
Filago arvensis 4 <0.1%
Holosteum umbellatum 4 <0.1%
Arctium minus 1 <0.1%
Chenopodium album 1 <0.1%
Salsola tragus 1 <0.1%
Scorzonera laciniata 1 <0.1%
Symphoricarpos 
occidentalis


11 0.4%


Rosa arkansana 5 <0.1%
Calylophus serrulatus 1 <0.1%
Rosa woodsii 1 <0.1%
Artemisia cana 1 <0.1%
Symphoricarpos albus 1 <0.1%


Introduced 
Annual/Biennial 


Forbs (IABF)
Species = 18


Forbs


Relative Cover = 
40.5%


Woody Plants


Relative Cover = 
0.5%


Native Shrubs (NS)
Species = 6


24.7%


0.5%
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Appendix B1 – 
Plot Characteristics and Site Parameters for 


2016-2017 Grazing Land and Pastureland 
Sample Plots,  


Absaloka Mine Bond Release Area 
 


Table B1-1 – Grazing Land, 2016 


Table B1-2 – Grazing Land, 2017 


Table B1-3 – Pastureland, 2016 
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-1. Grazing Land, 2016 (n = 32)


Stand 220 220 248 248 256 256 264
Plot ID 16-03 16-04 16-18 16-19 16-21 16-22 16-25


SurveyDate 7/10/2016 7/10/2016 7/8/2016 7/9/2016 7/9/2016 7/9/2016 7/8/2016


SITE PARAMETERS
Slope 5-6 5 6 18 14 4 1-3
Aspect 060 260 360 098 110 290 none
Topography swale lower upper slope toeslope lower slope toeslope low bench
Configuration concave concave concave concave convex concave convex
Investigator KS ED KS ED DB KL DB KL DB KL DB KL KS ED


GROUND COVER
BareGround 16 11 10 13 28 17 44
Rock 0.3 0.3 0 1 0 0 0.3
Litter 76 81 82 81 68 75 52
Lichens 0.3 2 0 0 0 0 0
Moss 2 0.3 2 0 0 3 0
BasalVegetation 5 5 6 5 4 5 4


VEGETATION
PerennialGraminoids 44 40 49 22 44 54 45
AnnualGraminoids 35 14 46 14 4 2 10
PerennialForbs 6 50 24 40 31 31 38
AnnualBiennialForbs 46 30 16 50 12 44 7
Shrubs 0 2 0 0 2 1 0.3
Trees 0 0 0 0 0 0 0


Total Cover 84 80 79 73 68 74 69
Perennial Cover 50 92 49 36 77 77 71
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-1. Grazing Land, 2016 (n = 32)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


259 259 251 265 265 257 243
16-26 16-27 16-30 16-36 16-37 16-38 16-41


7/9/2016 7/10/2016 7/9/2016 7/9/2016 7/9/2016 7/9/2016 7/7/2016


6 16 5 8-14 10-20 10-16 8
150 020 036 345 340 088 154


mid slope mid slope upper slope lower upper upper shoulder
und concave convex und und und convex


DB KL DB KL DB KL KS ED KS ED KS ED KS ED


8 10 25 18 9 30 14
0 0 0 0.3 0 0.3 0.3


86 81 64 72 80 64 79
0 0 0 0.3 0 0 0
0 3 6 4 6 0.3 0.3
6 6 5 5 5 5 6


59 63 49 58 70 56 72
11 18 9 0.3 1 14 6
20 38 26 35 14 25 11
33 12 18 1 6 17 8
0 1 0.3 6 1 0.3 10
0 0 0 0 0 0 0


81 81 67 75 77 74 86
79 100 73 99 77 81 93
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-1. Grazing Land, 2016 (n = 32)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


243 241 241 245 245 255 255
16-42 16-44 16-45 16-49 16-50 16-51 16-52


7/7/2016 7/7/2016 7/7/2016 7/7/2016 7/7/2016 7/7/2016 7/7/2016


1-3 6-10 8 3 10 8 12
166 034 270 182 132 282 086


swale upper upper upper slope mid slope toeslope mid slope
concave concave straight concave concave convex convex


KS ED KS ED KS ED DB KL DB KL DB KL DB KL


0 17 1 6 20 24 28
0 0 0 0 0 2 4


94 78 90 89 76 66 63
0 0 0 0 0 0 1


0.3 0.3 3 0 0 4 0
6 5 6 5 4 4 4


80 40 56 35 46 47 50
0.3 16 33 26 9 6 3
13 40 28 19 28 44 30
5 26 38 48 3 5 6
0 0 0.3 0 0 1 1
0 0 0 0 0 0 1


84 80 92 72 70 71 70
93 80 84 54 69 92 79


Absaloka Mine
Phase III Revegetation Monitoring Report B1-1-3


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-1. Grazing Land, 2016 (n = 32)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


260 250 250 250 250 242 242
16-53 16-54 16-55 16-56 16-57 16-58 16-59


7/7/2016 7/7/2016 7/6/2016 7/6/2016 7/6/2016 7/6/2016 7/6/2016


6 9 4-8 11 2-5 1-3 7
160 274 355 312 330 212 010


mid slope lower slope swale mid slope toeslope swale mid slope
concave concave concave concave convex concave und


DB KL DB KL KS ED DB KL KS ED KS ED DB KL


28 10 18 12 38 10 15
2 0 0 0 0.3 0 0


65 86 77 81 56 85 79
0 0 0 0 0 0.3 0
0 0 0.3 2 0.3 0 2
5 4 5 5 5 5 4


58 37 65 62 48 45 38
2 12 4 0 7 32 4


21 50 40 37 55 37 47
10 9 6 5 13 7 7
1 2 3 1 1 3 0.3
0 0 0 0 0 0 0


71 76 76 82 78 82 74
80 87 108 100 104 84 85


Absaloka Mine
Phase III Revegetation Monitoring Report B1-1-4
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May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-1. Grazing Land, 2016 (n = 32)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


254 244 244 244
16-61 16-63 16-64 16-65


7/6/2016 7/6/2016 7/6/2016 7/6/2016


16 4 8-10 3
258 154 136 042


lower slope mid/bench upper-mid toeslope
und und und concave


DB KL KS ED KS ED KS DB KL ED


MEAN COVER
14 40 30 6 17.8
0 0.3 34 0 1.4


79 55 30 82 74.1
0 0 0.3 0.3 0.1
2 0 0.3 7 1.5
5 5 5 5 5.0


34 26 34 52 49.3
31 58 2 34 14.5
40 35 24 16 31.0
9 30 3 27 17.4
8 5 10 2 2.0
0 0 0 0 0.0


79 84 58 80 76.4
82 66 68 70 79.3


Absaloka Mine
Phase III Revegetation Monitoring Report B1-1-5


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-2. Grazing Land, 2017 (n = 36)


Stand 220 220 220 256 256 256 264
Plot ID 17-02 17-03 17-04 17-21 17-22 17-23 17-25


SurveyDate 7/9/2017 7/9/2017 7/9/2017 7/7/2017 7/7/2017 7/8/2017 7/7/2017


SITE PARAMETERS
Slope 16 4-6 5-8 5 2 4 12-15
Aspect 176 350 344 130 280 326 240
Topography lower lower lower bench lower slope toe slope upper slope ridge
Configuration convex straight convex straight concave straight convex
Investigator KS, ED KS, ED KS, ED DB, SO DB, SO DB, SO KS, ED


GROUND COVER
BareGround 5 8 18 11 20 12 22
Rock 0 0 0 0 0 1 0.3
Litter 90 86 77 83 75 83 73
Lichens 0 0 0 0 0 0 0
Moss 0 0 0 0 0 0 0
BasalVegetation 5 6 5 6 5 4 5


VEGETATION
PerennialGraminoids 59 62 42 28 40 60 22
AnnualGraminoids 68 70 16 10 5 9 11
PerennialForbs 0 16 42 13 8 19 7
AnnualBiennialForbs 11 12 62 63 59 18 80
Shrubs 0 0 0 0 4 0 0
Trees 0 0 0 0 0 0 0


Total Cover 96 96 93 85 82 78 90
Perennial Cover 59 78 82 41 52 77 27


Absaloka Mine
Phase III Revegetation Monitoring Report B1-2-1


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-2. Grazing Land, 2017 (n = 36)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


259 259 251 251 265 265 257
17-26 17-27 17-28 17-30 17-36 17-37 17-38


7/8/2017 7/8/2017 7/7/2017 7/7/2017 7/8/2017 7/8/2017 7/8/2017


3 2 14-15 1-3 2-4 2 10-14
130 138 148 variable 272 050 066


mid slope mid slope upper saddle upper swale mid
straight straight convex concave convex concave concave
DB, SO DB, SO KS, ED KS, ED KS, ED KS, ED KS, ED


34 8 28 35 0.3 65 12
1 0 0.3 0.3 0 1 0


61 86 68 60 96 30 84
0 0 0 0 0 0 0
0 0 0 0 0 0 0
4 6 4 4 4 4 4


47 32 36 50 65 41 31
1 11 1 8 3 2 12


13 11 25 16 15 22 30
30 77 70 35 7 15 70
0.3 0 2 4 11 0.3 1
0 0 0 0 0 0 0


75 87 87 78 76 64 86
59 43 63 70 90 63 62


Absaloka Mine
Phase III Revegetation Monitoring Report B1-2-2


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-2. Grazing Land, 2017 (n = 36)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


243 243 241 245 245 255 255
17-41 17-42 17-44 17-49 17-50 17-51 17-52


7/5/2017 7/5/2017 7/5/2017 7/5/2017 7/4/2017 7/5/2017 7/5/2017


3-8 1-3 12-15 9 3 0-1 5
106 124 120 178 254 270 or 0 248


low terrace toe/terrace upper upper slope lower slope ridge toe slope
und concave convex convex concave straight straight


KS, ED KS, ED KS, ED DB, SO DB, SO DB, SO DB, SO


14 1 22 29 40 22 35
0.3 0 0.3 1 0.3 1 2
80 94 74 65 55 69 59
0 0 0 0 0 0 0
0 0 0 0 0.3 3 0.3
6 5 4 5 5 5 4


42 62 38 32 37 52 38
4 6 12 34 20 2 3


25 23 6 16 17 40 26
55 8 70 30 40 5 28
0.3 1 0.3 0 4 0 1
0 0 0 0 0 0 0


84 76 86 81 81 79 75
67 71 39 48 58 92 65


Absaloka Mine
Phase III Revegetation Monitoring Report B1-2-3


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-2. Grazing Land, 2017 (n = 36)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


260 250 250 250 250 242 254
17-53 17-54 17-55 17-56 17-57 17-58 17-61


7/5/2017 7/4/2017 7/4/2017 7/4/2017 7/4/2017 7/4/2017 7/3/2017


2 4 6 9 6 3-16 3
220 256 340 294 320 228 258


mid slope lower slope mid slope upper slope low slope swale lower slope
straight straight concave concave concave concave straight
DB, SO DB, SO DB, SO DB, SO DB, SO KS, ED DB, SO


31 38 14 40 10 7 34
1 0.3 1 1 0 0.3 1


62 57 80 50 80 88 60
1 0 0 1 1 0 0
0 0 0 4 3 0 0
5 5 5 4 6 5 5


42 30 32 42 49 56 51
8 8 4 14 2 14 3


29 45 23 38 9 23 48
6 28 75 7 67 54 6
3 0 1 0 1 6 4


0.3 0 0 0 0 0 0


75 80 86 73 88 92 81
74 74 46 80 55 85 103


Absaloka Mine
Phase III Revegetation Monitoring Report B1-2-4


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-2. Grazing Land, 2017 (n = 36)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


244 244 244 259 257 245 242
17-63 17-64 17-65 17-70 17-72 17-73 17-74


7/3/2017 7/3/2017 7/3/2017 7/8/2017 7/8/2017 7/4/2017 7/4/2017


5-8 12-16 4-8 2 2-3 3 5-9
146 112 060 060 variable 64 086


lower - toe mid slope lower slope upper slope saddle lower slope head of swale
convex straight und straight concave straight concave
KS, ED KS, ED KS, ED, DB, SO DB, SO KS, ED DB, SO KS, ED


1 34 45 12 5 42 2
0 2 0.3 0 0 0.3 0.3


94 60 50 84 90 54 92
0 0 0 0 0 0 0
0 0 0 0 0 0 2
5 4 5 4 5 4 4


34 21 30 60 62 32 44
56 54 9 4 2 30 4
16 17 18 7 36 26 35
55 32 62 16 45 8 41
8 4 7 0 0 0 9
0 0 0 0 0 0 0


94 85 84 77 92 69 88
58 40 55 67 98 51 88


Absaloka Mine
Phase III Revegetation Monitoring Report B1-2-5


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-2. Grazing Land, 2017 (n = 36)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


244
17-75


7/3/2017


16-22
104


upper-mid
und


KS, ED


MEAN COVER
38 22.1
8 0.7


50 72.2
0 0.1
0 0.4
4 4.7


9 41.9
14 14.8
3 21.2


88 39.9
17 2.5
0 0.0


94 83.1
29 64.2


Absaloka Mine
Phase III Revegetation Monitoring Report B1-2-6


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-3. Pastureland Land, 2016 (n = 33)


Stand 220 220 178 203 174 266 266
Plot ID 16-01 16-02 16-05 16-06 16-07 16-08 16-09


SurveyDate 7/10/2016 7/10/2016 7/8/2016 7/8/2016 7/8/2016 7/8/2016 7/8/2016


SITE PARAMETERS
Slope 0-2 7 18-20 0-1 14 5-8 5-7
Aspect none 160 216 none 222 242 245
Topography ridge upper mid slope basin mid slope upper upper
Configuration und concave straight concave convex straight straight
Investigator KS ED KS ED KS ED KS ED KS ED KS ED KS ED


GROUND COVER
BareGround 24 0 9 0.3 14 28 5
Rock 0.3 0 0 0 0 0 0
Litter 70 94 86 95 82 60 90
Lichens 0.3 0 0 0 0 0 0
Moss 0 0.3 0 0 0 7 0.3
BasalVegetation 5 6 5 5 4 5 5


VEGETATION
PerennialGraminoids 68 44 57 66 56 36 68
AnnualGraminoids 12 40 13 1 5 6 4
PerennialForbs 13 28 17 18 16 54 34
AnnualBiennialForbs 32 33 18 8 3 13 15
Shrubs 0 28 0 3 0 5 0
Trees 0 0 0 0 0 0 0


Total Cover 79 94 76 76 63 74 75
Perennial Cover 72 100 73 81 58 93 78


Absaloka Mine
Phase III Revegetation Monitoring Report B1-3-1


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-3. Pastureland Land, 2016 (n = 33)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


266 266 267 267 267 267 267
16-10 16-11 16-12 16-13 16-14 16-15 16-16


7/8/2016 7/8/2016 7/8/2016 7/8/2016 7/8/2016 7/8/2016 7/8/2016


1-12 6 8 5 4 7 3
264 335 344 278 300 228 160


upper bench mid slope mid slope mid slope upper slope mid slope
straight convex convex concave straight concave concave
KS ED KS ED DB KL DB KL DB KL DB KL DB KL


0 0 20 8 8 12 12
0 0 0 0 0 0 0


93 95 76 84 82 79 78
0 0 0 0 0 0 0
1 0 0 2 4 4 4
6 5 4 6 6 5 6


70 75 47 50 42 62 66
24 8 4 18 48 4 4
37 7 28 57 7 22 24
14 22 45 26 29 10 25
0 0 27 3 2 0 0
0 0 0 0 0 0 0


73 88 78 82 81 77 79
71 77 101 90 47 82 82


Absaloka Mine
Phase III Revegetation Monitoring Report B1-3-2


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-3. Pastureland Land, 2016 (n = 33)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


267 256 256 264 251 251 258
16-17 16-20 16-23 16-24 16-28 16-29 16-31


7/8/2016 7/9/2016 7/9/2016 7/9/2016 7/10/2016 7/9/2016 7/9/2016


6 6 8 7 21 4 14
200 280 284 130 034 340 160


mid slope upper slope upper slope mid slope mid slope lower slope upper
concave straight straight concave convex und convex


DB KL DB KL DB KL DB KL DB KL DB KL KS ED


6 10 16 18 5 13 40
0 0 0 0 0 1 0


88 74 78 76 86 78 55
0 0 0 0 0 0 0
0 0 0 0 2 2 0
6 6 6 6 7 6 5


29 65 43 61 72 60 54
64 4 1 8 5 7 26
13 24 67 50 51 30 13
29 7 16 8 9 12 23
2 0 0.3 0 0 5 1
0 0 0 0 0 0 0


89 79 82 75 70 77 76
39 77 109 79 77 86 68


Absaloka Mine
Phase III Revegetation Monitoring Report B1-3-3


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-3. Pastureland Land, 2016 (n = 33)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


252 246 246 246 249 249 243
16-32 16-33 16-34 16-35 16-39 16-40 16-43


7/9/2016 7/9/2016 7/9/2016 7/7/2016 7/9/2016 7/7/2016 7/7/2016


12-16 18-20 6-8 2 8 5 5
236 085 040 090 280 042 256


mid slope upper ridge lower slope upper mid slope ridge/shoulder
concave und convex concave und concave convex


KS ED KS ED KS ED DB KL KS ED DB KL KS ED


26 12 7 11 4 12 35
0 0.3 0 0 0 0 0


68 82 88 75 90 71 60
0 0 0 0 0 0 0
1 0.3 0 9 0.3 12 0
5 5 5 5 6 5 5


68 48 58 64 54 58 58
3 4 4 2 24 8 2


12 68 50 26 22 48 42
18 8 6 5 14 9 5
0 0 0.3 0 0.3 0 0
0 0 0 0 0 0 0


84 67 62 78 84 69 57
77 70 64 81 76 66 60


Absaloka Mine
Phase III Revegetation Monitoring Report B1-3-4


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-3. Pastureland Land, 2016 (n = 33)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


241 245 245 242 254
16-46 16-47 16-48 16-60 16-62


7/7/2016 7/7/2016 7/7/2016 7/6/2016 7/6/2016


5 25 4 9 7
255 240 200 056 280


ridge/knoll short mid toeslope mid slope mid slope
und convex concave concave convex


KS ED KS ED DB KL DB KL DB KL


MEAN COVER
18 6 20 7 14 12.7
0 0 0 0 0 0.0


78 88 73 88 82 80.1
0.3 0 0 0 0 0.0
0 0.3 2 0 0 1.6
4 6 5 5 4 5.3


48 62 54 57 43 56.5
26 4 14 12 26 13.2
22 40 20 27 30 30.8
35 20 14 17 22 17.3
0 0 0 2 0 2.4
0 0 0 0 0 0.0


83 82 72 80 78 76.9
58 80 56 86 72 75.4


Absaloka Mine
Phase III Revegetation Monitoring Report B1-3-5


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-4. Pastureland Land, 2017 (n = 37)


Stand 220 178 203 174 266 266 266
Plot ID 17-01 17-05 17-06 17-07 17-08 17-09 17-10


SurveyDate 7/9/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017


SITE PARAMETERS
Slope 5-10 10-14 1-3 15 6-10 6-12 12-18
Aspect 360 254 none 256 234 086 096
Topography ridge lower-mid bench mid mid shoulder shoulder
Configuration straight straight straight straight und straight convex
Investigator KS, ED KS, ED KS, ED KS, ED KS, ED KS, ED KS, ED


GROUND COVER
BareGround 1 0 1 2 36 0.3 16
Rock 0 0 0 0 0.3 0 0
Litter 94 96 95 94 60 95 80
Lichens 0 0 0 0 0 0 0
Moss 0 0 0 0 0 0 0
BasalVegetation 5 4 4 4 4 5 4


VEGETATION
PerennialGraminoids 84 78 40 56 44 61 46
AnnualGraminoids 0.3 0 0.3 4 1 36 11
PerennialForbs 2 46 9 55 24 5 13
AnnualBiennialForbs 5 6 53 12 51 14 52
Shrubs 0 0 0 0 0.3 0 0.3
Trees 0 0 0 0 0 0 0


Total Cover 88 87 72 81 76 84 82
Perennial Cover 86 94 47 93 52 66 59


Absaloka Mine
Phase III Revegetation Monitoring Report B1-4-1


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-4. Pastureland Land, 2017 (n = 37)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


266 267 267 267 267 267 248
17-11 17-13 17-14 17-15 17-16 17-17 17-18


7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/6/2017 7/7/2017


5-9 5 2 1 3 0 3
160 44 306 274 - 0 212 0 020


shoulder mid slope bench lower slope lower slope bench upper slope
convex undulating straight straight concave straight straight
KS, ED DB, SO DB, SO DB, SO DB, SO DB, SO DB, SO


0.3 30 10 5 16 8 18
0 0.3 0 0 0 0 1


95 63 84 89 79 86 76
0 0.3 0 0 0 0 0
0 3 0 0 0 0 0
5 4 6 6 5 6 5


68 52 52 80 58 50 61
0.3 4 40 8 16 45 3
8 21 84 7 12 0 30


42 17 9 10 20 6 13
0 0 0 2 1 0 2
0 0 0 0 0 0 0


76 76 83 88 80 86 82
76 72 136 87 67 50 86


Absaloka Mine
Phase III Revegetation Monitoring Report B1-4-2


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-4. Pastureland Land, 2017 (n = 37)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


248 256 264 251 258 252 246
17-19 17-20 17-24 17-29 17-31 17-32 17-33


7/7/2017 7/7/2017 7/8/2017 7/7/2017 7/9/2017 7/7/2017 7/9/2017


5 6 2 2-5 5 8-14 2
360 290 338 236 330 230 154


mid slope mid slope swale ridge toe slope lower mid slope
convex und concave concave straight und straight
DB, SO DB, SO DB, SC KS, ED DB, SO KS, ED DB, SO


12 11 13 0 8 14 5
0 0 0 0 1 0 0


83 83 81 95 85 81 89
0 0 0 0 0 0 0
0 0 0 0 0 0 0
5 6 6 5 6 5 6


55 63 50 37 35 38 71
3 2 3 54 3 8 18
8 34 7 28 12 50 2


31 10 69 58 64 56 13
3 0 1 2 4 0 0
0 0 0 0 0 0 0


81 80 83 93 84 85 80
65 88 57 43 51 60 73


Absaloka Mine
Phase III Revegetation Monitoring Report B1-4-3


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-4. Pastureland Land, 2017 (n = 37)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


246 246 249 249 243 241 241
17-34 17-35 17-39 17-40 17-43 17-45 17-46


7/8/2017 7/5/2017 7/8/2017 7/5/2017 7/5/2017 7/5/2017 7/4/2017


3-6 8-12 5-7 3 3-8 8 4-8
350 110 246 60 246 116 150
toe mid slope mid mid toe swale upper


straight convex concave straight straight concave convex
KS, ED KS, ED KS, ED DB, SO KS, ED KS, ED KS, ED


12 6 8 15 6 2 12
0 0 0 0 0 0 0.3


83 88 87 80 90 93 84
0 0 0 0 0 0 0
0 2 0 0 0 0 0
5 4 5 5 4 5 4


57 55 58 32 66 78 58
16 32 38 17 4 1 30
16 20 21 26 3 3 16
22 15 6 21 23 12 33
2 0 0 0 2 0.3 0.3
0 0 0 0 0 0 0


82 83 90 75 74 83 94
74 63 78 40 70 79 73


Absaloka Mine
Phase III Revegetation Monitoring Report B1-4-4


WESTECH Environmental Services, Inc. 
May 2023







Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-4. Pastureland Land, 2017 (n = 37)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


245 245 242 242 254 267 264
17-47 17-48 17-59 17-60 17-62 17-67 17-68


7/4/2017 7/5/2017 7/4/2017 7/3/2017 7/3/2017 7/6/2017 7/8/2017


1-3 6 4 4 8 3 4
082 208 110 060 230 266 150


swale lower slope bench mid slope mid slope lower slope mid slope
concave straight straight (convex) straight straight straight straight
KS, ED DB, SO KS, ED DB, SO DB, SO DB, SO DB, SO


3 28 3 34 42 6 21
0 0 0 1 1 0 1


92 68 92 61 52 88 73
0 0 0 0 0 0 0
0 0.3 0 0 0 0 0
5 4 5 4 5 6 5


55 60 40 44 27 65 56
18 7 22 5 11 16 6
8 16 56 22 24 12 21


34 17 38 46 55 5 31
1 0 0 1 2 0 0
0 0 0 0 0 0 0


88 76 90 79 80 82 78
63 76 91 67 44 68 66
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Appendix B1. 
Plot Characteristics for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B1-4. Pastureland Land, 2017 (n = 37)


Stand
Plot ID


SurveyDate


SITE PARAMETERS
Slope
Aspect
Topography
Configuration
Investigator


GROUND COVER
BareGround
Rock
Litter
Lichens
Moss
BasalVegetation


VEGETATION
PerennialGraminoids
AnnualGraminoids
PerennialForbs
AnnualBiennialForbs
Shrubs
Trees


Total Cover 
Perennial Cover


256 251
17-69 17-71


7/7/2017 7/7/2017


3 14-18
274 056


mid slope mid slope
straight convex
DB, SO KS, ED


MEAN COVER
21 12 11.8
0 0 0.2


74 83 83.0
0 0 0.0
0 0 0.1
5 5 4.9


65 52 55.3
1 3 13.2
9 14 20.1


27 65 28.7
0 0 0.7
0 0 0.0


80 87 82.3
69 64 70.1


Absaloka Mine
Phase III Revegetation Monitoring Report B1-4-6


WESTECH Environmental Services, Inc. 
May 2023







Absaloka Mine 
Phase III Revegetation Monitoring Report 


December 2023 


 


 


 


 


 


 


 


 


Appendix B2 – 
Percent Canopy Cover for 2016-2017 Grazing 


Land and Pastureland Sample Plots,  


Absaloka Mine Bond Release Area 
 


Table B2-1 – Grazing Land, 2016 


Table B2-2 – Grazing Land, 2017 


Table B2-3 – Pastureland, 2016 


Table B2-4 – Pastureland, 2017 


 


 


 


Footnotes for the tables in Appendix B2: 
 


Trace cover values were assigned 0.3 percent for each 0.01-acre canopy cover estimation plot. 
 
Binomials follow Lesica (2012). 
 


 


 







Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species Total Cover 16-03 16-04 16-18 16-19 16-21 16-22 16-25 16-26 16-27 16-30 16-36 16-37 16-38
NPGc Agropyron dasystachyum 20 0 3 0 0 0 0 0 0 0 0 0 0 0
NPGc Agropyron smithii 537 40 14 15 7 29 18 38 6 36 20 5 14 18
NPGc Agropyron spicatum 9 0 0 2 0 0 0 0 0 0 0 0 0 0
NPGc Agropyron trachycaulum 8 0 0 0 4 0 0 0 0 0 0 0 0 0
NPGc Aristida purpurea 1 0 1 0 0 0 0 0 0 0 0 0 0 0
NPGc Carex eleocharis 1 0 1 0 0 0 0 0 0 0 0 0 0 0
NPGc Carex inops 3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Eleocharis palustris 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Elymus canadensis 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Elymus cinereus 7 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Festuca saximontana 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Hordeum jubatum 6 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Koeleria macrantha 12 0 0 0 0 1 0 0 0 1 0 0 0 0
NPGc Oryzopsis hymenoides 11 0 0 0 0 1 0 0 2 2 3 0 0 0
NPGc Stipa comata 188.3 0 8 1 0 3 1 1 14 6 6 5 1 3
NPGc Stipa viridula 207.3 4 5 5 0.3 12 4 8 20 5 4 1 4 22
NPGw Andropogon gerardii 14.3 0 0 0 0 0.3 0 0 0 0 0 0 0 1
NPGw Andropogon hallii 36 0 0 0 0 0 0 0 0 5 0 4 0 0
NPGw Andropogon scoparius 43.6 0 0 0 0 2 0 1 0 0 0 8 0.3 0
NPGw Bouteloua curtipendula 16 0 0 0 0 0 0 0 4 0 0 5 1 1
NPGw Bouteloua gracilis 20.6 0 12 0 0 0 0 0 0 0 0 0 0 0
NPGw Calamovilfa longifolia 107.3 0 0 0 0 0 0.3 0 0 0 0 1 0 1
NPGw Spartina pectinata 54 0 0 0 0 0 0 0 0 0 0 0 0 0


IPG Agropyron cristatum 76 0 0 4 0 0 1 0 7 0 11 0 0 2
IPG Agropyron intermedium 122 0 2 0 0 0 12 0 0 0 0 40 58 10
IPG Bromus inermis 42 0 0 1 0 0 5 0 0 0 0 0 0 0
IPG Phleum pratense 13.3 0 0 0 0 0 0.3 0 0 0 0 0 9 0
IPG Poa compressa 70.6 0 0 20 5 0 14 1 4 0 0 0 2 3
IPG Poa palustris 2 0 0 0 0 0 0 0 0 0 0 0 0 0
IPG Poa pratensis 164 2 0 4 7 0 8 0 12 16 10 2 2 0
IAG Aegilops cylindrica 3.3 0 0 2 1 0 0 0 0 0 0.3 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species Total Cover 16-03 16-04 16-18 16-19 16-21 16-22 16-25 16-26 16-27 16-30 16-36 16-37 16-38
IAG Bromus japonicus 427.6 34 14 43 12 4 2 10 10 17 6 0.3 1 14
IAG Bromus tectorum 53.2 2 0 3 2 0.3 0.3 0 2 2 4 0 0 0.3
NPF Achillea millefolium 18.9 0 0 0 0 0.3 0 0 0 2 0 0 1 1
NPF Allium textile 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Ambrosia psilostachya 136.3 0 0 0 8 3 2 6 7 6 2 0 0 0
NPF Artemisia campestris 0.3 0 0 0 0 0.3 0 0 0 0 0 0 0 0
NPF Artemisia dracunculus 47.3 0 30 0 0 0 0 0 0 0 1 1 0 0.3
NPF Artemisia frigida 31.3 0 0 0 0 4 0 0 0 4 2 2 0.3 0
NPF Artemisia ludoviciana 139 0 12 0 0 0 5 1 1 0 0 2 2 2
NPF Asclepias verticillata 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus adsurgens 3 0 0 0 0 0 0 0 1 0 1 0 0 0
NPF Astragalus gilviflorus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus missouriensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus plattensis 0.3 0 0.3 0 0 0 0 0 0 0 0 0 0 0
NPF Balsamorhiza sagittata 2.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Cerastium arvense 49.2 0 0.3 0 0 0 0 0 0 10 6 1 0 5
NPF Cirsium undulatum 3.5 0 0 0 0 0.3 0 0 0 0 0 0.3 0 0
NPF Comandra umbellata 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Dalea candida 1.6 0 0 0 0 0 0 0 0 0 0 0.3 0 0
NPF Dalea purpurea 11.9 0 0 0 0 1 0 0 1 0.3 0 0 0 0.3
NPF Echinacea angustifolia 60.3 0 0 0 0 1 0.3 4 3 2 0.3 1 0.3 2
NPF Evolvulus nuttallianus 0.3 0 0.3 0 0 0 0 0 0 0 0 0 0 0
NPF Fritillaria pudica 0.6 0 0 0 0 0.3 0 0 0.3 0 0 0 0 0
NPF Gaillardia aristata 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Gaura coccinea 14.5 0 0.3 0 0 1 0 0 0 1 0 0.3 0.3 0.3
NPF Glycyrrhiza lepidota 13 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Gutierrezia sarothrae 37.6 0 0 0 0 1 0 0.3 0 4 1 1 0 1
NPF Helianthus pauciflorus 23.5 0 0 0 0 5 3 0 0 0.3 0 0 0 2
NPF Heterotheca villosa 8.3 0 0.3 0 0 1 0 0 0 0 0 1 0 0
NPF Lactuca pulchella 1.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Liatris punctata 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species Total Cover 16-03 16-04 16-18 16-19 16-21 16-22 16-25 16-26 16-27 16-30 16-36 16-37 16-38
NPF Linum lewisii 23.2 0.3 0 0 0 1 0 0 0 0 3 0.3 0 0
NPF Lithospermum incisum 0.9 0 0.3 0 0 0 0 0 0.3 0 0.3 0 0 0
NPF Lygodesmia juncea 0.6 0 0.3 0 0 0 0 0 0 0 0 0 0 0
NPF Mirabilis linearis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Oxytropis sericea 0.3 0 0 0 0 0 0 0 0 0.3 0 0 0 0
NPF Pediomelum argophyllum 98.5 0 5 0 0 4 0 0 0 3 0 22 0.3 3
NPF Pediomelum esculentum 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NPF Physalis longifolia 2.2 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Polygala alba 8.9 0 0 0 0 1 0 0 0 0.3 0 0.3 0 0
NPF Psoralidium tenuiflorum 10.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Ratibida columnifera 30 0 3 0 1 1 1 4 1 1 0.3 1 0.3 1
NPF Ratibida pinnata 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Solidago missouriensis 10.9 0 0 0 0 1 0 0 0 0 0 1 0 0
NPF Solidago mollis 0.3 0 0 0 0 0 0 0 0 0 0 0.3 0 0
NPF Solidago nemoralis 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Solidago rigida 8 0 0 0 0 4 0 0 0 0 0 0 0 0
NPF Sphaeralcea coccinea 6.5 0 5 0 0 0 0 0 0 0 0 0 0 0.3
NPF Symphyotrichum ericoides 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Symphyotrichum falcatum 50.9 0 0 0 0 3 5 5 0 2 0 3 0 0
NPF Symphyotrichum laeve 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Symphyotrichum oblongifoliu 12.8 0 0.3 0 0 0 0 0.3 0 0 0 0 0 0
NPF Vicia americana 0.3 0 0 0 0 0 0 0 0 0.3 0 0 0 0
NPF Yucca glauca 22 0 0 0 0 0.3 0 0.3 3 0 0.3 0 0 0.3
NPF Zigadenus venenosus 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
IPF Astragalus cicer 11.6 0 0 0.3 4 0.3 0 0 2 0 5 0 0 0
IPFx Cirsium arvense 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IPFx Convolvulus arvensis 89.2 0 0 24 26 0 9 12 0 2 2 0.3 8 0
IPFx Euphorbia esula 5 0 0 0 0 0 0 0 0 0 0 0 0 0
IPF Medicago sativa 54.2 0 0.3 0 5 0.3 5 9 4 0 3 0.3 2 8
IPF Rumex crispus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IPF Taraxacum laevigatum 33.1 6 2 0 1 0.3 2 1 1 2 1 0.3 0 1
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species Total Cover 16-03 16-04 16-18 16-19 16-21 16-22 16-25 16-26 16-27 16-30 16-36 16-37 16-38
IPF Taraxacum officinale 8 0 0 0 0 0 0 0 0 0 0 0 0 0


NABF Androsace occidentalis 0.3 0 0.3 0 0 0 0 0 0 0 0 0 0 0
NABF Collinsia parviflora 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Collomia linearis 5.4 0.3 1 0.3 0.3 0 0 0 0.3 0 0 0 0.3 0.3
NABF Conyza canadensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Descurainia incana 1.2 0.3 0.3 0 0 0 0 0 0 0 0.3 0 0 0
NABF Draba nemorosa 0.6 0 0.3 0 0 0 0 0 0 0 0 0 0 0
NABF Draba reptans 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NABF Epilobium brachycarpum 0.6 0 0 0 0 0 0.3 0 0 0 0 0 0 0
NABF Erigeron divergens 12.9 0 1 0 0 0 1 0 0 0 0 0 0 0
NABF Erysimum asperum 0.6 0 0.3 0 0 0 0 0 0 0 0 0 0 0
NABF Euphorbia spathulata 2 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Hedeoma hispida 1.5 0 0.3 0 0 0.3 0 0 0 0 0 0 0 0.3
NABF Helianthus petiolaris 0.9 0 0 0 0.3 0 0 0 0 0 0 0 0 0
NABF Lappula redowskii 0.6 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NABF Phacelia linearis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Plantago patagonica 5.9 0 2 0 0 0 0 0 0 0 0 0 0 0.3
NABF Silene antirrhina 2.1 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Turritis glabra 1 0 1 0 0 0 0 0 0 0 0 0 0 0
IABF Alyssum alyssoides 192.9 26 22 8 6 4 2 2 8 4 9 0.3 2 9
IABF Camelina microcarpa 21.1 3 1 0.3 1 1 1 0.3 0.3 1 0.3 0 0 1
IABF Descurainia sophia 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Filago arvensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Holosteum umbellatum 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Lactuca serriola 30.6 6 0.3 2 1 0.3 0.3 0.3 0 0.3 0 0.3 0.3 0.3
IABF Medicago lupulina 1.9 0 0 0 0 0 0 0.3 0 0 0 0 0 0
IABF Melilotus officinalis 206.7 8 2 0.3 40 2 40 2 20 3 3 0.3 0.3 2
IABF Salsola tragus 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Scorzonera laciniata 0.6 0 0 0 0 0 0 0.3 0 0 0 0 0 0
IABF Sisymbrium altissimum 13.2 0 0 0 0 0.3 0 0 1 0 0 0 0.3 0.3
IABF Thlaspi arvense 5.2 0.3 0 1 0.3 0 0 0 0 0 0 0 2 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species Total Cover 16-03 16-04 16-18 16-19 16-21 16-22 16-25 16-26 16-27 16-30 16-36 16-37 16-38
IABF Tragopogon dubius 98.5 3 2 6 11 5 3 2 4 4 6 0.3 1 3
IABF Veronica verna 4.3 4 0 0 0 0 0 0 0 0 0 0 0 0
NS Artemisia cana 15.2 0 2 0 0 0 0 0 0 0 0 1 0.3 0
NS Calylophus serrulatus 11.1 0 0 0 0 0 0 0 0 1 0.3 0 0 0.3
NS Ericameria nauseosa 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Prunus virginiana 0.3 0 0 0 0 0 0 0 0 0 0 0.3 0 0
NS Rhus aromatica 3.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Ribes aureum 0.3 0 0 0 0 0 0 0.3 0 0 0 0 0 0
NS Rosa arkansana 5.6 0 0 0 0 0 0 0 0 0 0 0.3 0 0
NS Rosa woodsii 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Symphoricarpos occidentalis 23.9 0 0 0 0 2 1 0.3 0 0 0 4 0.3 0
NT Juniperus scopulorum 1 0 0 0 0 0 0 0 0 0 0 0 0 0


4054.2 139.5 155.5 142.2 143.2 101.9 146.8 109.7 139.2 143.8 111.4 116.8 113.6 120.2Total Cover


Absaloka Mine
Phase III Revegetation Monitoring Report B2-1-5


WESTECH Environmental Services, Inc.
May 2023







Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
NPGc Agropyron dasystachyum
NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Agropyron trachycaulum
NPGc Aristida purpurea
NPGc Carex eleocharis
NPGc Carex inops
NPGc Eleocharis palustris
NPGc Elymus canadensis
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Hordeum jubatum
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Bouteloua gracilis
NPGw Calamovilfa longifolia
NPGw Spartina pectinata


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Bromus inermis
IPG Phleum pratense
IPG Poa compressa
IPG Poa palustris
IPG Poa pratensis
IAG Aegilops cylindrica


16-41 16-42 16-44 16-45 16-49 16-50 16-51 16-52 16-53 16-54 16-55 16-56 16-57 16-58 16-59
0 0 0 2 2 0 0 1 0 0 5 0 7 0 0
4 14 12 6 20 23 29 32 8 10 5 25 6 5 4
0 0 0 0 0 0 0 0 0 0 0 0 0 3 0
0 4 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 1 0 0 1 0
0 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 3 0 2 0
0 0 0.3 0 0 0 0 0 0 0 0 0 0 0 0
0 6 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 4 1 3 0 1 0 0 1 0
0 0 0 0 0 0 0 0 1 0 0 0 1 0 0
2 0 4 14 2 2 5 1 1 6 32 9 26 16 8


10 0 14 2 3 10 6 18 3 5 5 8 5 3 5
0 0 0 0 0 0 0 0 12 1 0 0 0 0 0
3 0 1 2 0 0 1 0 0 0 7 0 0 9 1
2 0 1 2 1 2 0 0.3 9 0 1 0 0 6 0
0 0 0 2 0 2 0 0 0 0 0 0 0 0 0
0 0 0.3 0 0 0 2 0 6 0 0 0 0 0.3 0
5 0 8 26 5 5 1 0 16 2 1 0 4 2 6
0 54 0 0 0 0 0 0 0 0 0 0 0 0 0


40 0 0 0 1 6 0 0 0 0 0 0 0 1 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


18 0 3 0 0 0 0 0 0 0 8 0 4 0 0
0 4 0 0 0 0 0 0 0 0 0 0 0 0 0
0 8 0 0 0 0 0 0 1 0 0 0 0 0.3 12
0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
0 12 0 7 5 0 2 0 3 15 14 25 0 5 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Allium textile
NPF Ambrosia psilostachya
NPF Artemisia campestris
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Asclepias verticillata
NPF Astragalus adsurgens
NPF Astragalus gilviflorus
NPF Astragalus missouriensis
NPF Astragalus plattensis
NPF Balsamorhiza sagittata
NPF Cerastium arvense
NPF Cirsium undulatum
NPF Comandra umbellata
NPF Dalea candida
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Evolvulus nuttallianus
NPF Fritillaria pudica
NPF Gaillardia aristata
NPF Gaura coccinea
NPF Glycyrrhiza lepidota
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Lactuca pulchella
NPF Liatris punctata


16-41 16-42 16-44 16-45 16-49 16-50 16-51 16-52 16-53 16-54 16-55 16-56 16-57 16-58 16-59
5 0.3 16 30 24 3 6 3 2 12 4 0 7 30 4
2 0 0 5 3 6 0 0 0 0.3 0 0 0 4 0
0 0 0 1 0 0 3 1 1 0.3 1 2 1 1 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 10 14 6 20 0.3 0 6 18 4 0 12 3 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 2 0 0 1 3 1 0 0 0 0 3 2
0 0 1 0 0 0 2 1 1 0 0 11 1 1 0
2 0 1 0 0 0 12 8 0 12 8 3 9 4 34
0 0 0 0 0 0 0.3 0 0 0 0.3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.3 2 0 0
0 0 0 0 0 0.3 1 0 0.3 0.3 2 1 4 2 2


0.3 0 0 0 0 0 1 0.3 1 0 0.3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0 0 0 0 0 0.3 0 4 0 0 0 1 1


0.3 0 18 3 0.3 0.3 2 1 2 0 0.3 0.3 4 9 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0


0.3 0 1 3 2 0.3 0 1 0.3 0.3 0.3 0.3 0.3 0.3 0
0 4 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 0 0 0 1 7 6 0 1 2 2 0.3 3
2 0 0 0 0 0.3 6 0.3 0 1 0.3 2 0 0 0.3
0 0 1 0 0 0 0 0 0 2 2 0 0 0 0


0.3 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0.3 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
NPF Linum lewisii
NPF Lithospermum incisum
NPF Lygodesmia juncea
NPF Mirabilis linearis
NPF Oxytropis sericea
NPF Pediomelum argophyllum
NPF Pediomelum esculentum
NPF Physalis longifolia
NPF Polygala alba
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Ratibida pinnata
NPF Solidago missouriensis
NPF Solidago mollis
NPF Solidago nemoralis
NPF Solidago rigida
NPF Sphaeralcea coccinea
NPF Symphyotrichum ericoides
NPF Symphyotrichum falcatum
NPF Symphyotrichum laeve
NPF Symphyotrichum oblongifoliu
NPF Vicia americana
NPF Yucca glauca
NPF Zigadenus venenosus
IPF Astragalus cicer
IPFx Cirsium arvense
IPFx Convolvulus arvensis
IPFx Euphorbia esula
IPF Medicago sativa
IPF Rumex crispus
IPF Taraxacum laevigatum


16-41 16-42 16-44 16-45 16-49 16-50 16-51 16-52 16-53 16-54 16-55 16-56 16-57 16-58 16-59
0 0 1 0 2 0 0 0.3 0.3 8 1 1 5 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.3 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


0.3 0 2 0.3 4 0.3 6 3 2 3 14 14 2 2 1
0 0 0.3 0 0 0 0 0 0.3 0 0.3 0 0 0 0
0 0 0 0 0.3 0.3 0 0 0 0 0 0 0 1 0


0.3 0 0 0 0 0 3 0 2 0 0 1 1 0 0
0 0 0.3 0.3 0 0 0 0 0 2 0 0 0 0 3
1 0 2 0 0.3 0 0.3 0.3 0.3 0.3 0.3 0.3 2 2 1
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0


0.3 0 0 0 0 0 0 0 0 0 2 0 0 0.3 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.3 0.3 0 0 0.3 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0.6 0 0 0 8 1 0.3 3 1 0 0 1 5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 3 0 0.3 2 1 3 0.3 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


0.3 0 0 4 3 2 0 0.3 0.3 0 0 0.3 1 1 0.3
0 0 0 0 0 0 0 0 0 0.3 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.3 0 0 0


0.3 0 0 0 0 0.3 0 2 0 2 0 0 0.3 1 0
0 0 0 0 0 5 0 0 0 0 0 0 0 0 0
3 0 0.3 0 0 1 1 0 0 0 3 0 1 7 0
0 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 3 4 1 0.3 0 0.3 0.3 0.3 2 0 2 0 0.3
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
IPF Taraxacum officinale


NABF Androsace occidentalis
NABF Collinsia parviflora
NABF Collomia linearis
NABF Conyza canadensis
NABF Descurainia incana
NABF Draba nemorosa
NABF Draba reptans
NABF Epilobium brachycarpum
NABF Erigeron divergens
NABF Erysimum asperum
NABF Euphorbia spathulata
NABF Hedeoma hispida
NABF Helianthus petiolaris
NABF Lappula redowskii
NABF Phacelia linearis
NABF Plantago patagonica
NABF Silene antirrhina
NABF Turritis glabra
IABF Alyssum alyssoides
IABF Camelina microcarpa
IABF Descurainia sophia
IABF Filago arvensis
IABF Holosteum umbellatum
IABF Lactuca serriola
IABF Medicago lupulina
IABF Melilotus officinalis
IABF Salsola tragus
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense


16-41 16-42 16-44 16-45 16-49 16-50 16-51 16-52 16-53 16-54 16-55 16-56 16-57 16-58 16-59
0 8 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0.3 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 8 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0


0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.3 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0.3 0 0 0.3 0.3 0 0.3 0 0.3 0 0.3 0.3 0.3
0 0 0 0 0 0 0 0 0 0.3 0 0.3 0.3 0.3 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


0.3 0.3 4 8 11 3 3 1 1 3 2 2 7 5 2
0.3 0 0.3 2 1 0 0 0.3 0 1 0 0 2 0 1
0.3 0 0 0.3 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 1 1 0.3 1 0 0 2 0 0.3 0 0.3 0.3 0 0


0.3 1 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 12 22 35 0.3 0 0 8 0 1 0 0.3 0 3
0 0 0 0 0 0 0 0 0 0.3 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0.3 0 3 0 0 0 0 0 4 0 0 0 0 0


0.3 0 0 0 0 0 1 0 0 0.3 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
IABF Tragopogon dubius
IABF Veronica verna
NS Artemisia cana
NS Calylophus serrulatus
NS Ericameria nauseosa
NS Prunus virginiana
NS Rhus aromatica
NS Ribes aureum
NS Rosa arkansana
NS Rosa woodsii
NS Symphoricarpos occidentalis
NT Juniperus scopulorum


Total Cover


16-41 16-42 16-44 16-45 16-49 16-50 16-51 16-52 16-53 16-54 16-55 16-56 16-57 16-58 16-59
6 0.3 4 9 4 0.3 1 3 1 1 3 2 3 2 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
2 0 0 0 0 0 0.3 0.3 0.3 0 0 0 0 0 0
0 0 0 0.3 0 0 0.3 0.3 0.3 0 2 0 1 3 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 2 0.3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.3 0 0 0 0
6 0 0 0 0 0 0.3 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0


122.8 123.8 135.7 174.5 136.9 93.3 111.3 97.9 100.6 122.2 138.0 116.0 130.1 139.7 107.6
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
NPGc Agropyron dasystachyum
NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Agropyron trachycaulum
NPGc Aristida purpurea
NPGc Carex eleocharis
NPGc Carex inops
NPGc Eleocharis palustris
NPGc Elymus canadensis
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Hordeum jubatum
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Bouteloua gracilis
NPGw Calamovilfa longifolia
NPGw Spartina pectinata


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Bromus inermis
IPG Phleum pratense
IPG Poa compressa
IPG Poa palustris
IPG Poa pratensis
IAG Aegilops cylindrica


16-61 16-63 16-64 16-65
0 0 0 0


10 24 4 36
0 0 4 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 1 0
7 0.3 2 2
6 0 2 8
0 0 0 0
3 0 0 0
0 1 7 0
0 0 1 0
0 0 0 0
5 1 14 4
0 0 0 0
0 0 0 0
0 0 0 0
0 0 3 0
0 0 0 0
0 0 0 0.3
0 0 0 0
5 0 0 6
0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Allium textile
NPF Ambrosia psilostachya
NPF Artemisia campestris
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Asclepias verticillata
NPF Astragalus adsurgens
NPF Astragalus gilviflorus
NPF Astragalus missouriensis
NPF Astragalus plattensis
NPF Balsamorhiza sagittata
NPF Cerastium arvense
NPF Cirsium undulatum
NPF Comandra umbellata
NPF Dalea candida
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Evolvulus nuttallianus
NPF Fritillaria pudica
NPF Gaillardia aristata
NPF Gaura coccinea
NPF Glycyrrhiza lepidota
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Lactuca pulchella
NPF Liatris punctata


16-61 16-63 16-64 16-65
30 56 2 26
2 3 0 12
2 1 0 0
0 0 0 0.3
0 3 3 2
0 0 0 0
0 1 0 0
1 0 0 0


18 3 0 0
0 0 0 0
0 1 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
3 9 0 2
0 0 0 0
0 0 0 0
0 0 1 0
1 0 1 1


0.3 1 4 0.3
0 0 0 0
0 0 0 0
0 0 0 0


0.3 1 0.3 0.3
5 4 0 0
5 0 0 0
1 0 0 0
0 0 1 0
0 0 0 0
0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
NPF Linum lewisii
NPF Lithospermum incisum
NPF Lygodesmia juncea
NPF Mirabilis linearis
NPF Oxytropis sericea
NPF Pediomelum argophyllum
NPF Pediomelum esculentum
NPF Physalis longifolia
NPF Polygala alba
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Ratibida pinnata
NPF Solidago missouriensis
NPF Solidago mollis
NPF Solidago nemoralis
NPF Solidago rigida
NPF Sphaeralcea coccinea
NPF Symphyotrichum ericoides
NPF Symphyotrichum falcatum
NPF Symphyotrichum laeve
NPF Symphyotrichum oblongifoliu
NPF Vicia americana
NPF Yucca glauca
NPF Zigadenus venenosus
IPF Astragalus cicer
IPFx Cirsium arvense
IPFx Convolvulus arvensis
IPFx Euphorbia esula
IPF Medicago sativa
IPF Rumex crispus
IPF Taraxacum laevigatum


16-61 16-63 16-64 16-65
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
3 4 0 0.3
0 0.3 0 0
0 0.3 0 0.3
0 0 0 0
2 2 0 1
0 4 1 0.3
0 0 0 0
2 4 0 0
0 0 0 0
0 0 1 0
0 0 4 0
0 0.3 0 0
0 0 0 0
3 0 7 3
0 0.3 0 0


0.3 0 2 0
0 0 0 0


0.3 0 2 3
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 1
0 0 0 0
0 0 0 2
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
IPF Taraxacum officinale


NABF Androsace occidentalis
NABF Collinsia parviflora
NABF Collomia linearis
NABF Conyza canadensis
NABF Descurainia incana
NABF Draba nemorosa
NABF Draba reptans
NABF Epilobium brachycarpum
NABF Erigeron divergens
NABF Erysimum asperum
NABF Euphorbia spathulata
NABF Hedeoma hispida
NABF Helianthus petiolaris
NABF Lappula redowskii
NABF Phacelia linearis
NABF Plantago patagonica
NABF Silene antirrhina
NABF Turritis glabra
IABF Alyssum alyssoides
IABF Camelina microcarpa
IABF Descurainia sophia
IABF Filago arvensis
IABF Holosteum umbellatum
IABF Lactuca serriola
IABF Medicago lupulina
IABF Melilotus officinalis
IABF Salsola tragus
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense


16-61 16-63 16-64 16-65
0 0 0 0
0 0 0 0
0 0 0 0.3
0 0.3 0 2
0 0.3 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0.3
0 0.3 2 0.3
0 0 0 0
0 0 0 0


0.3 0 0 0
0 0.3 0 0
0 0 0 0
0 0 0 0.3


0.3 0.3 0.3 0.3
0 0.3 0 0.3
0 0 0 0
4 22 0 12
0 1 0 2
0 0 0 0
0 0.3 0 0
0 0 0 0
2 2 0 9
0 0 0.3 0


0.3 0.3 0.3 0.3
0 0 0 0
0 0 0.3 0
0 4 0 0
0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-1. Grazing Land, 2016 (n = 32)


Class Species
IABF Tragopogon dubius
IABF Veronica verna
NS Artemisia cana
NS Calylophus serrulatus
NS Ericameria nauseosa
NS Prunus virginiana
NS Rhus aromatica
NS Ribes aureum
NS Rosa arkansana
NS Rosa woodsii
NS Symphoricarpos occidentalis
NT Juniperus scopulorum


Total Cover


16-61 16-63 16-64 16-65
2 2 0.3 4
0 0 0 0
2 0 7 0
2 0 0 0
1 0 0 0
0 0 0 0
0 0 3 0
0 0 0 0
1 0 0 0
0 0 0 0
2 5 0 2
0 0 0 0


132.1 162.9 80.8 144.2
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species Total Cover 17-02 17-03 17-04 17-21 17-22 17-23 17-25 17-26 17-27 17-28 17-30 17-36 17-37
NPGc Agropyron dasystachyum 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Agropyron smithii 765.3 56 58 28 19 18 36 26 18 0 9 49 46 13
NPGc Agropyron spicatum 15.3 0 0.3 0 0 0 0 0 0 6 0 0 0 0
NPGc Agropyron trachycaulum 2 0 0 0 0 0 0 1 0 0 0 0 0 0
NPGc Carex brevior 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Elymus cinereus 49 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Festuca saximontana 1 0 0 1 0 0 0 0 0 0 0 0 0 0
NPGc Koeleria macrantha 20.3 0 0 0 0 0 0 0 0 0 0 0.3 0 1
NPGc Oryzopsis hymenoides 3.3 0 0 0 0 0 1 0.3 0 0 0 0 0 0
NPGc Phalaris arundinacea 3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Poa secunda 2.3 0 0 0 0 0 0 0 0 0 0 0 0 2
NPGc Stipa comata 196 0 0 0 1 0 0 0 5 12 18 4 0 15
NPGc Stipa viridula 159.6 0 5 7 6 5 6 8 8 6 6 1 4 0.3
NPGw Andropogon gerardii 16 0 0 0 0 0 0 0 1 0 0 0 0 0
NPGw Andropogon hallii 12.3 0 0 0 0 0 0 0 0 0 0 0 0 5
NPGw Andropogon scoparius 41.6 0 0 0 0 2 0 0 7 0 0 4 0 18
NPGw Bouteloua curtipendula 13 0 0 0 0 0 0 0 3 0 0 0 0 6
NPGw Calamovilfa longifolia 82 0 0 0 0 0 0 0 4 0 4 2 0 7


IPG Agropyron cristatum 27.6 0 0 1 3 0 6 0.3 3 3 1 0 0 0
IPG Agropyron intermedium 4 0 0 0 0 0 0 0 0 0 0 0 4 0
IPG Bromus inermis 9.3 0 0 8 0 0 0 0 0 0 0 0 0 0
IPG Dactylis glomerata 1 0 0 0 0 0 0 0 1 0 0 0 0 0
IPG Elymus junceus 1 0 0 0 0 0 0 0 0 0 0 0 0 0
IPG Phleum pratense 13.3 0 0 0 0 7 0 0 6 0 0 0 0 0
IPG Poa compressa 63.3 0 0 7 0 8 9 0 7 0 0 0.3 0 0
IPG Poa pratensis 311.2 5 1 4 8 4 14 3 2 0 4 0.3 22 0.3
IAG Aegilops cylindrica 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IAG Bromus japonicus 394 56 58 10 9 5 7 10 1 8 1 8 3 2
IAG Bromus tectorum 170.2 18 16 8 1 0.3 3 1 0 3 0 0.3 0 0
NPF Achillea millefolium 37.5 0 0.3 4 0.3 1 1 0 1 0 0 2 1 0.3
NPF Ambrosia psilostachya 45.4 0 0 0 4 0 1 1 2 1 0 0.3 0 0.3
NPF Artemisia dracunculus 29.9 0 0 7 0 0 1 0 0 0 0 0 3 0.3
NPF Artemisia frigida 12.6 0 0 0 0 0 0 0 0 0 0 0.3 3 0
NPF Artemisia ludoviciana 138.3 0 0 0 2 0 0 0 0 0 1 0 0 0
NPF Asclepias verticillata 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Asclepias viridiflora 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus adsurgens 1 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species Total Cover 17-02 17-03 17-04 17-21 17-22 17-23 17-25 17-26 17-27 17-28 17-30 17-36 17-37
NPF Astragalus agrestis 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus flexuosus 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus gilviflorus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus gracilis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Astragalus plattensis 1.6 0 0 0 0 0 0 0 0 0 0 0 0 1
NPF Balsamorhiza sagittata 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Calochortus nuttallii 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Castilleja sessiliflora 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Cerastium arvense 47.2 0 0 9 0 0 3 0 0 0 0 0 1 0
NPF Cirsium undulatum 6.9 0 0 0 0 0 0 0 0.3 0.3 0.3 0 0 0
NPF Comandra umbellata 3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Dalea purpurea 4.7 0 0 0 0.3 0 0.3 0 0.3 0 0 0 0 1
NPF Echinacea angustifolia 42.6 0 0 0 0.3 0 1 0.3 3 2 4 1 0.3 2
NPF Gaura coccinea 11.3 0 0 0 0.3 0 0 0 1 0 0 0.3 0 0
NPF Glycyrrhiza lepidota 13 0 0 0 0 0 2 0 0 0 0 0 0 0
NPF Gutierrezia sarothrae 21.2 0 0 0 0 0 0 0 0.3 0 0 1 0.3 0.3
NPF Helianthus pauciflorus 9.2 0 0 0 1 0 0 0 0 0 0 0 0 5
NPF Heterotheca villosa 7.9 0 0 0 2 0 2 0 0 0 0.3 0 0 0
NPF Lactuca pulchella 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Liatris punctata 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Linum lewisii 40.5 0 0 0 0 0 0 0 0 0 14 0 0 0
NPF Lithospermum incisum 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Lygodesmia juncea 0.9 0 0 0.3 0 0 0 0 0 0 0 0 0 0
NPF Oxytropis sericea 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Pediomelum argophyllum 84.9 0 0 0 1 0 0 0 0 2 0.3 0 0.3 12
NPF Pediomelum esculentum 0.6 0 0 0 0 0 0 0 0 0 0 0 0.3 0
NPF Penstemon albidus 0.9 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Physalis longifolia 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Polygala alba 5.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Psoralidium tenuiflorum 7.5 0 0 0.3 0 0 0 0 0 0 0 0 0 0
NPF Ratibida columnifera 39.5 0 0 0.3 0.3 0.3 1 1 2 0 0.3 3 0.3 1
NPF Solidago missouriensis 1.3 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NPF Solidago mollis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Solidago nemoralis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NPF Solidago rigida 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Sphaeralcea coccinea 0.6 0 0 0 0 0 0 0.3 0 0 0 0 0 0
NPF Symphyotrichum falcatum 36.2 0 0 16 0.3 0 0 0 1 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species Total Cover 17-02 17-03 17-04 17-21 17-22 17-23 17-25 17-26 17-27 17-28 17-30 17-36 17-37
NPF Symphyotrichum oblongifolium 4.9 0 0 0 0 0 0 0 0 0 0 0 0.3 0
NPF Vicia americana 14.6 0 0 0 0 0 0 0 0 0 0 0 0.3 0
NPF Yucca glauca 16.7 0 0 0 0 1 1 0 0 0 2 1 0 0.3
NPF Zigadenus venenosus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IPF Astragalus cicer 4.3 0 0.3 2 0 0 0 1 0 0 0 0 0 0
IPFx Convolvulus arvensis 52.6 0 0 2 0 0 2 2 1 0 0 0.3 1 0
IPF Medicago sativa 45.6 0 0 0 2 6 4 2 2 3 6 7 0 3
IPF Taraxacum laevigatum 24.7 0 16 5 0 0 0 0.3 0 0 0 0 0 0.3


NABF Androsace occidentalis 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Boechera retrofracta 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Collinsia parviflora 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Collomia linearis 2.5 0 0 0 0 0 0.3 0 0 0 0 0 0.3 0
NABF Conyza canadensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Descurainia incana 0.9 0 0 0 0 0 0 0 0 0 0 0 0.3 0
NABF Draba reptans 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Epilobium brachycarpum 0.6 0 0 0 0 0.3 0 0 0 0 0 0 0 0
NABF Erigeron divergens 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NABF Erigeron strigosus 0.6 0 0 0 0 0.3 0 0 0 0 0 0 0 0
NABF Grindelia squarrosa 3.2 0 0 0 0 0.3 0 0 0 0.3 0 0.3 0 0
NABF Hedeoma hispida 0.6 0 0 0 0 0 0.3 0 0 0 0 0 0 0
NABF Linum rigidum 0.9 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NABF Orthocarpus luteus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Plantago patagonica 6.4 0 0 0 0 0.3 0 0 0 0 0 0 0 0.3
NABF Silene antirrhina 3.9 0 0 0.3 0 0 0 0 0 0 0 0 0 0
IABF Alyssum alyssoides 65.3 0.3 0.3 2 1 1 2 0.3 0.3 1 1 0.3 0.3 2
IABF Arenaria serpyllifolia 3.6 0 0 0 0 0 0 3 0 0 0 0 0 0
IABF Camelina microcarpa 9.1 3 0.3 0.3 0.3 0.3 0.3 0 0.3 0 0 0 0.3 0
IABF Chenopodium album 1 1 0 0 0 0 0 0 0 0 0 0 0 0
IABF Descurainia sophia 1.6 1 0.3 0 0 0 0 0 0 0 0 0 0.3 0
IABF Erysimum repandum 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Filago arvensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Holosteum umbellatum 0.6 0 0 0 0 0 0 0 0.3 0 0 0 0 0
IABF Lactuca serriola 5.7 0.3 0.3 0 0.3 0 0.3 0 0 0 0 0.3 0.3 0.3
IABF Medicago lupulina 197.3 0 0 3 4 4 3 14 5 7 0 24 0 0.3
IABF Melilotus alba 30 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Melilotus officinalis 1154.3 0 6 60 60 55 10 70 27 75 68 12 1 12
IABF Salsola tragus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species Total Cover 17-02 17-03 17-04 17-21 17-22 17-23 17-25 17-26 17-27 17-28 17-30 17-36 17-37
IABF Scorzonera laciniata 0.9 0 0.3 0 0 0 0 0.3 0 0 0 0.3 0 0
IABF Sisymbrium altissimum 3.9 0 3 0.3 0 0 0 0 0 0 0 0 0.3 0
IABF Thlaspi arvense 4.6 3 0.3 0 0 0 0 0 0 0 0 0 1 0
IABF Tragopogon dubius 77.8 3 2 0.3 2 0.3 4 3 0.3 1 3 2 3 0.3
IABF Verbascum thapsus 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Veronica verna 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Artemisia cana 21.3 0 0 0 0 0 0 0 0 3 0 0 2 0
NS Artemisia tridentata 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Calylophus serrulatus 7.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Ericameria nauseosa 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Rhus aromatica 4.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Rosa arkansana 9.6 0 0 0 0 0 0 0 0 0 2 0 1 0.3
NS Rosa woodsii 1 0 0 0 0 1 0 0 0 0 0 0 0 0
NS Symphoricarpos occidentalis 48.2 0 0 0 0 3 0 0 0.3 0 0 4 8 0
NT Juniperus scopulorum 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0


4876.9 146.6 167.7 186.1 128.4 123.4 121.5 148.1 113.4 133.6 145.2 128.6 108.2 113.1Total Cover
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
NPGc Agropyron dasystachyum
NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Agropyron trachycaulum
NPGc Carex brevior
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Phalaris arundinacea
NPGc Poa secunda
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Calamovilfa longifolia


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Bromus inermis
IPG Dactylis glomerata
IPG Elymus junceus
IPG Phleum pratense
IPG Poa compressa
IPG Poa pratensis
IAG Aegilops cylindrica
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Ambrosia psilostachya
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Asclepias verticillata
NPF Asclepias viridiflora
NPF Astragalus adsurgens


17-38 17-41 17-42 17-44 17-49 17-50 17-51 17-52 17-53 17-54 17-55 17-56 17-57 17-58 17-61
0 0 0 0.3 0 0 0 0 0 0 0 0 0 0 0


17 19 22 36 0 8 13 18 10 7 16 15 10 20 8
0 0 0 0 0 0 0 6 3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 28 16 2 0 0 0 0 0 0 0 0 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 3 3 3 3 3 0 0 0 0 4
0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
0 0 3 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


16 0 0 0 25 6 8 9 7 6 4 8 7 8 19
3 5 0.3 0 5 0 17 4 5 5 7 6 5 1 9
0 0 0 0 0 0 0 1 6 0 0 2 0 0 6
0 0 0 0 0 0 0 0 0 0 0 0 0 2 1
1 0 0 0 0 2 0 0 4 0 0 0 0 0.3 1
0 0 0 0 0 0 0 2 2 0 0 0 0 0 0
0 0 0 0 3 2 0 2 2 0 0 1 0 12 7
0 0 0 0 3 0 0 0 0 0 0 5 0 0.3 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0.3 0 0 0 0 0 0 0 0 0 0 0 0
0 0 7 0 0 0 0 7 0 0 6 0 12 0 0
5 0 20 0.3 0 22 20 2 6 19 9 8 28 22 8
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


12 4 6 12 33 20 2 3 8 8 4 9 2 12 3
0 0 0 0.3 1 0 0 0 0 0 0 7 0 3 0
3 2 9 0 0 0 2 1 0 3 0 0 0 1 1


0.3 0 0 0 3 7 0 0.3 1 4 1 3 0 1 6
0 0 0 0 1 0.3 5 2 2 4 0 2 0 0.3 0
1 0 0 0 0 0 0 0 2 0 0 0 0 0.3 5
3 18 0 0 0 0 15 5 2 0 9 27.3 2 12 16
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
NPF Astragalus agrestis
NPF Astragalus flexuosus
NPF Astragalus gilviflorus
NPF Astragalus gracilis
NPF Astragalus plattensis
NPF Balsamorhiza sagittata
NPF Calochortus nuttallii
NPF Castilleja sessiliflora
NPF Cerastium arvense
NPF Cirsium undulatum
NPF Comandra umbellata
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Gaura coccinea
NPF Glycyrrhiza lepidota
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Lactuca pulchella
NPF Liatris punctata
NPF Linum lewisii
NPF Lithospermum incisum
NPF Lygodesmia juncea
NPF Oxytropis sericea
NPF Pediomelum argophyllum
NPF Pediomelum esculentum
NPF Penstemon albidus
NPF Physalis longifolia
NPF Polygala alba
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Solidago missouriensis
NPF Solidago mollis
NPF Solidago nemoralis
NPF Solidago rigida
NPF Sphaeralcea coccinea
NPF Symphyotrichum falcatum


17-38 17-41 17-42 17-44 17-49 17-50 17-51 17-52 17-53 17-54 17-55 17-56 17-57 17-58 17-61
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0.3 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0


0.3 0 0 0 1 3 3 1 5 0 4 3 0 0.3 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 3 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0.3 0 0 0.3 0.3 0 0.3
4 0 0.3 0.3 1 0.3 2 2 3 0.3 0.3 0 1 2 3
0 0 0 0 0 0.3 1 0.3 0.3 4 0.3 0.3 0 0 0.3
0 1 0 0 0 0 0 0 0 0 0 0 0 0 2


0.3 0 0 0 2 1 3 4 5 0 1 1 0 0 2
0.3 0.3 0 0 0 0 0.3 1 0 0 0 1 0 0 0.3
0.3 0 0 0 0 0 0 0 0 2 0 1 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 3 0 0 3 0.3 0 0.3 10 4 4 0 1 0.3 0


0.3 0 0 0 0 0 0 0 0 0.3 0 0.3 0 0 0.3
0 0 0 0 0 0 0 0 0 0.3 0 0.3 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
9 0.3 0 0 4 2 7 2 2 0 0 2 0 3 5
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0.3 0 0.3 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 1 1 2 0 0 0 0 0.3 0
0 0 0 0 0 0 0.3 0 1 1 0 0 0 0 1
8 0.3 0 0.3 0.3 3 0.3 1 2 2 0.3 0.3 0.3 0.3 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3


0.3 0 0 0 0 0 3 2 0 0 0 0 0 4 6
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
NPF Symphyotrichum oblongifolium
NPF Vicia americana
NPF Yucca glauca
NPF Zigadenus venenosus
IPF Astragalus cicer
IPFx Convolvulus arvensis
IPF Medicago sativa
IPF Taraxacum laevigatum


NABF Androsace occidentalis
NABF Boechera retrofracta
NABF Collinsia parviflora
NABF Collomia linearis
NABF Conyza canadensis
NABF Descurainia incana
NABF Draba reptans
NABF Epilobium brachycarpum
NABF Erigeron divergens
NABF Erigeron strigosus
NABF Grindelia squarrosa
NABF Hedeoma hispida
NABF Linum rigidum
NABF Orthocarpus luteus
NABF Plantago patagonica
NABF Silene antirrhina
IABF Alyssum alyssoides
IABF Arenaria serpyllifolia
IABF Camelina microcarpa
IABF Chenopodium album
IABF Descurainia sophia
IABF Erysimum repandum
IABF Filago arvensis
IABF Holosteum umbellatum
IABF Lactuca serriola
IABF Medicago lupulina
IABF Melilotus alba
IABF Melilotus officinalis
IABF Salsola tragus


17-38 17-41 17-42 17-44 17-49 17-50 17-51 17-52 17-53 17-54 17-55 17-56 17-57 17-58 17-61
0 0 0 0 0 0 0 1 2 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.3 2 0.3 0 0 2 2 0 0.3 0 0.3 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 15 5 0 0 0 0 0 1 10 0 4 0 0


0.3 0 0 2 0 0 0 0 0 0 1 0 1 0 0
0 0.3 0 0.3 0 0 0 0 0 0.3 0.3 0 0 0 0
0 0.3 0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0.3 0 0 0 0 0 0.3
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.3 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 0 0 1 0 0 0 0 0 0 0 0.3 0 1
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0.3 0 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0.3 0 0.3 0.3 0.3 0 0
0 0 0 0.3 0.3 0.3 0.3 0 0 0.3 0.3 0.3 0.3 0.3 0.3


0.3 8 1 4 3 3 2 4 2 4 1 2 1 0.3 2
0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0.3 0.3 0 0.3 0.3 0 0.3 0.3 0.3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0.3 0.3 0 0.3 0.3 0.3 0.3 0 0 0 0 0.3 0.3


44 30 1 12 2 10 0 1 1 0 0 0 3 2 0
0 0 0 0 0 0 0 0 0 0 1 0 0 1 0


38 14 2 58 28 30 0.3 23 1 24 75 3 65 50 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense
IABF Tragopogon dubius
IABF Verbascum thapsus
IABF Veronica verna
NS Artemisia cana
NS Artemisia tridentata
NS Calylophus serrulatus
NS Ericameria nauseosa
NS Rhus aromatica
NS Rosa arkansana
NS Rosa woodsii
NS Symphoricarpos occidentalis
NT Juniperus scopulorum


Total Cover


17-38 17-41 17-42 17-44 17-49 17-50 17-51 17-52 17-53 17-54 17-55 17-56 17-57 17-58 17-61
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 0 0.3 0 0 0 0 0 0 0 0 0 0 0
2 7 3 9 1 1 2 1 1 2 0.3 1 1 4 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0.3 0 0 0 1 0 1
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
1 0 0 0 0 0 0 1 2 0 1 0 0 0.3 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1


0.3 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


0.3 0.3 1 0.3 0 4 0 0 0 0 0 0 0 5 0
0 0 0 0 0 0 0 0 0.3 0 0 0 0 0 0


172.6 143.8 107.5 143.9 123.6 131.7 112.3 117.2 107.7 109.1 157.4 112.0 145.8 173.1 133.5
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
NPGc Agropyron dasystachyum
NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Agropyron trachycaulum
NPGc Carex brevior
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Phalaris arundinacea
NPGc Poa secunda
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Calamovilfa longifolia


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Bromus inermis
IPG Dactylis glomerata
IPG Elymus junceus
IPG Phleum pratense
IPG Poa compressa
IPG Poa pratensis
IAG Aegilops cylindrica
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Ambrosia psilostachya
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Asclepias verticillata
NPF Asclepias viridiflora
NPF Astragalus adsurgens


17-63 17-64 17-65 17-70 17-72 17-73 17-74 17-75
0 0 0 0 0 0 0 0


18 8 16 38 54 14 22 0.3
0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0
0 0 0.3 0 0 0 0 0
0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0.3 0 0 0
0 4 2 0 2 9 1 0
0 0 7 0 4 9 5 0
0 0 0 0 0 0 0 0
0 0.3 1 0 0 0 3 0


0.3 0 1 0 0 0 0 1
0 0 0 0 0 0 0 0
4 10 5 0 0 8 1 8
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0


14 0.3 10 27 7 0 16 0
0 0 0 0 0 0.3 0 0


34 6 9 3 2 18 4 2
30 50 0 1 0 15 0.3 12
0 0.3 0.3 0 0 3 1 0


0.3 0.3 2 0.3 0 6 0.3 0
0 0 1 0 0 0 1 0
0 1 0 0 0 0 0 0
0 0 2 0 0 0 24 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
NPF Astragalus agrestis
NPF Astragalus flexuosus
NPF Astragalus gilviflorus
NPF Astragalus gracilis
NPF Astragalus plattensis
NPF Balsamorhiza sagittata
NPF Calochortus nuttallii
NPF Castilleja sessiliflora
NPF Cerastium arvense
NPF Cirsium undulatum
NPF Comandra umbellata
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Gaura coccinea
NPF Glycyrrhiza lepidota
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Lactuca pulchella
NPF Liatris punctata
NPF Linum lewisii
NPF Lithospermum incisum
NPF Lygodesmia juncea
NPF Oxytropis sericea
NPF Pediomelum argophyllum
NPF Pediomelum esculentum
NPF Penstemon albidus
NPF Physalis longifolia
NPF Polygala alba
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Solidago missouriensis
NPF Solidago mollis
NPF Solidago nemoralis
NPF Solidago rigida
NPF Sphaeralcea coccinea
NPF Symphyotrichum falcatum


17-63 17-64 17-65 17-70 17-72 17-73 17-74 17-75
0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
2 0.3 0 0 0.3 3 8 0
0 0 5 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0.3 0 0 0 0.3 0


0.3 4 1 1 0.3 2 0.3 0.3
0.3 1 0 0.3 0 1 0.3 0
7 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0


0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0
0 0 0 0 0.3 0.3 0 0


0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
3 3 3 0 22 2 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0


0.3 0 0.3 0 3 0 0.3 0
1 5 0 1 0.3 0 0.3 1
0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 3 0 0 0 0.3 0.3


Absaloka Mine
Phase III Revegetation Monitoring Report B2-2-10


WESTECH Environmental Services, Inc.
May 2023







Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
NPF Symphyotrichum oblongifolium
NPF Vicia americana
NPF Yucca glauca
NPF Zigadenus venenosus
IPF Astragalus cicer
IPFx Convolvulus arvensis
IPF Medicago sativa
IPF Taraxacum laevigatum


NABF Androsace occidentalis
NABF Boechera retrofracta
NABF Collinsia parviflora
NABF Collomia linearis
NABF Conyza canadensis
NABF Descurainia incana
NABF Draba reptans
NABF Epilobium brachycarpum
NABF Erigeron divergens
NABF Erigeron strigosus
NABF Grindelia squarrosa
NABF Hedeoma hispida
NABF Linum rigidum
NABF Orthocarpus luteus
NABF Plantago patagonica
NABF Silene antirrhina
IABF Alyssum alyssoides
IABF Arenaria serpyllifolia
IABF Camelina microcarpa
IABF Chenopodium album
IABF Descurainia sophia
IABF Erysimum repandum
IABF Filago arvensis
IABF Holosteum umbellatum
IABF Lactuca serriola
IABF Medicago lupulina
IABF Melilotus alba
IABF Melilotus officinalis
IABF Salsola tragus


17-63 17-64 17-65 17-70 17-72 17-73 17-74 17-75
0 1 0 0 0 0 0.3 0
0 0 0.3 0 14 0 0 0


0.3 0.3 0.3 0 0.3 3 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 2 0 0 0 7 0 0.3
0 0 0 5 0.3 1 0 0


0.3 0 0 0 1 0.3 0.3 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0.3 0 0.3 0 0.3 0
0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0.3 0 0 0 0 0
0 0 0 0 0.3 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 1 3 0 0 0 0.3 0
0 0 0 0.3 0 0 0.3 0


0.3 4 0.3 1 0.3 3 2 5
0 0 0 0.3 0 0 0 0
0 0 0 0 0.3 0.3 0.3 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0.3 0 0.3 0.3 0 0 0.3


16 0 8 0 3 0 0 0
0 0 0 0 0 0 0 28


42 30 55 14 42 5 36 62
0 0 0 0 0 0 0.3 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-2. Grazing Land, 2017 (n = 36)


Class Species
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense
IABF Tragopogon dubius
IABF Verbascum thapsus
IABF Veronica verna
NS Artemisia cana
NS Artemisia tridentata
NS Calylophus serrulatus
NS Ericameria nauseosa
NS Rhus aromatica
NS Rosa arkansana
NS Rosa woodsii
NS Symphoricarpos occidentalis
NT Juniperus scopulorum


Total Cover


17-63 17-64 17-65 17-70 17-72 17-73 17-74 17-75
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0


0.3 2 3 1 3 0 7 0
0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 14
0 0 0 0 0 0 0 0
0 0 0 0 0 0 2 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 3
0 0 0.3 0 0 0 4 0
0 0 0 0 0 0 0 0
8 4 7 0 0 0 3 0
0 0 0 0 0 0 0 0


184.3 139.0 148.0 93.5 160.6 110.2 147.8 138.4
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species Total Cover 16-01 16-02 16-05 16-06 16-07 16-08 16-09 16-10 16-11 16-12 16-13 16-14 16-15


NPGc Agropyron dasystachyum 4.0 0 0 0 4 0 0 0 0 0 0 0 0 0


NPGc Agropyron smithii 554.0 38 26 0 30 0 12 16 28 74 10 12 8 47
NPGc Agropyron spicatum 7.0 0 0 0 0 0 1 0 0 0 0 1 0 0
NPGc Agropyron trachycaulum 0.3 0 0 0 0.3 0 0 0 0 0 0 0 0 0
NPGc Aristida purpurea 0.3 0 0 0 0 0 0 0 0 0 0.3 0 0 0
NPGc Elymus canadensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Elymus cinereus 4.0 0 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Festuca saximontana 0.6 0 0 0.3 0 0 0 0 0 0 0 0 0 0
NPGc Koeleria macrantha 0.6 0 0 0 0 0 0 0 0 0 0.3 0 0 0
NPGc Oryzopsis hymenoides 8.3 0 0 0 0 0 1 1 0 0 0 1 0 3
NPGc Stipa comata 55.3 0 0 0 1 0 5 2 0 0 0 1 0 6
NPGc Stipa viridula 179.0 1 1 0 9 0 6 12 6 0 8 14 8 3
NPGw Andropogon gerardii 1.0 0 0 0 0 0 0 0 0 0 0 0 0 1
NPGw Andropogon hallii 3.3 0 0 0 0 0 2 0 0 0 0 0 0 0
NPGw Andropogon scoparius 4.6 0 0 0 0 0 1 0 0 0 2 0 0 0.3
NPGw Bouteloua curtipendula 4.6 0 0 0 0 0 0.3 0 0.3 0 1 1 0 0
NPGw Calamovilfa longifolia 18.9 0 0 0 0 0 1 0 0 0 0.3 1 0 7


IPG Agropyron cristatum 580.0 0 0 56 0 0 8 46 1 2 14 0 10 0
IPG Agropyron intermedium 211.0 38 18 0 0 55 2 0 0 0 3 0 0 0
IPG Agropyron repens 46.0 0 0 0 0 0 0 0 46 0 0 0 0 0
IPG Bromus inermis 6.9 1 0 0 0 0 0 0 2 0 0 0 0 0
IPG Phleum pratense 29.0 0 0 0 0 0 0 0 0 0 0 0 0 0
IPG Poa compressa 73.3 0 0 0 22 0 2 0 0.3 1 6 4 0 0
IPG Poa pratensis 252.9 0 4 2 14 2 0 0 3 0 7 20 18 0
IAG Aegilops cylindrica 3.3 0 0 0 0 0 0 0 0.3 0 0 0 0 0
IAG Bromus japonicus 356.0 12 36 12 1 5 4 4 3 8 4 17 12 2
IAG Bromus tectorum 96.9 0 6 2 0 0 2 0 22 0 0 2 40 2
NPF Achillea millefolium 11.5 1 0 0 0 0 0 0 0 0 0 0 0 0
NPF Ambrosia psilostachya 70.2 0 0 0 0.3 0 7 0 0 0 6 6 0 10
NPF Apocynum cannabinum 2.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Artemisia campestris 0.3 0 0 0 0 0 0.3 0 0 0 0 0 0 0
NPF Artemisia dracunculus 5.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Artemisia frigida 1.6 0 0 0 0 0 0 0 0 0 0 1 0 0
NPF Artemisia ludoviciana 129.6 2 0 0 0 1 48 6 0 1 0 20 0 0
NPF Asclepias speciosa 1.0 0 0 1 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species Total Cover 16-01 16-02 16-05 16-06 16-07 16-08 16-09 16-10 16-11 16-12 16-13 16-14 16-15
NPF Astragalus adsurgens 1.0 0 0 0 0 0 0 0 0 0 0 1 0 0
NPF Astragalus flexuosus 1.0 0 0 0 0 0 0 0 0 0 0 1 0 0
NPF Balsamorhiza sagittata 0.9 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Cerastium arvense 14.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Cirsium undulatum 1.3 0 0 0 0 0 0 1 0 0 0.3 0 0 0
NPF Dalea candida 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Dalea purpurea 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Echinacea angustifolia 11.7 0 0 0 0 0 0.3 0 0 0 2 1 0 1
NPF Gaura coccinea 8.0 0 0 0 0 0 0 0 0.3 0 0 0 0 0
NPF Glycyrrhiza lepidota 0.6 0 0 0 0.3 0 0.3 0 0 0 0 0 0 0
NPF Gutierrezia sarothrae 6.6 0 0 0 0 0 0 0 0 0 0.3 1 0 0
NPF Helianthus pauciflorus 7.3 0 0 0 0 0 0 0 0 0 4 3 0 0
NPF Heterotheca villosa 3.6 0 0 3 0 0 0 0 0 0 0 0 0 0
NPF Lactuca pulchella 4.6 0 0 0 0 0 0 0 0 0 4 0 0 0
NPF Linum lewisii 40.9 0 0 1 2 0 0 0 0 0 0 0 0 0
NPF Lithospermum incisum 3.0 0 0 0 0 0 0 0 0 0 0 1 0 2
NPF Monarda fistulosa 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Opuntia fragilis 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0


NPF Pediomelum argophyllum 11.8 0 0 0 0 0 0.3 0 0 0 1 2 0 6


NPF Penstemon albidus 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Psoralidium tenuiflorum 5.0 0 0 0 0 0 0 0 0 0 1 0 0 0
NPF Ratibida columnifera 15.8 0 0 0 0.3 0 0 0 0 0 0.3 0.3 0 2
NPF Solidago missouriensis 3.0 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Solidago rigida 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Sphaeralcea coccinea 2.0 0 0 0 0 0 0 0 1 0 0 0 0 0


NPF Symphyotrichum falcatum 14.9 0 0 0.3 0.3 1 0 2 0 0 2 3 0 0


NPF
Symphyotrichum 
oblongifolium


0.3 0 0 0 0 0.3 0 0 0 0 0 0 0 0


NPF Vicia americana 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0
NPF Yucca glauca 4.4 0 0 0 0 0 0 0 0 0 0 0 0 0.3
IPF Astragalus cicer 22.3 0 0 0 5 1 0 0 0.3 0 4 1 0 0
IPFx Cirsium arvense 6.3 0 0 0 0 0 0 0 0 0 0 0 0 0
IPFx Convolvulus arvensis 466.0 9 0 1 6 14 2 24 36 5 1 20 4 2
IPF Medicago sativa 177.6 0 0 12 2 0.3 0 4 0 0 6 2 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species Total Cover 16-01 16-02 16-05 16-06 16-07 16-08 16-09 16-10 16-11 16-12 16-13 16-14 16-15
IPF Rumex crispus 3.0 0 0 0 0 0 0 0 0 0 0 0 3 0
IPF Taraxacum laevigatum 52.8 1 28 0.3 3 0 0 0.3 1 1 0 0 0.3 1


NABF Ambrosia trifida 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0


NABF
Chenopodium 
leptophyllum


0.3 0 0 0 0 0 0 0 0 0 0 0 0 0


NABF Collomia linearis 3.8 2 0 0 0 0.3 0 0 0 0.3 0 0.3 0 0.3
NABF Descurainia incana 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Descurainia pinnata 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Erigeron divergens 2.9 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NABF Grindelia squarrosa 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NABF Helianthus petiolaris 0.9 0 0 0 0 0 0.3 0 0 0 0 0 0 0.3
NABF Plantago patagonica 4.7 0 0 0 0 0 0 0 0 0 0 0 0 0.3
NABF Silene antirrhina 0.6 0 0 0 0 0 0 0 0 0 0 0 0.3 0
IABF Alyssum alyssoides 138.9 14 3 14 1 3 5 5 0.3 2 2 2 3 3
IABF Arenaria serpyllifolia 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Asperugo procumbens 3.0 0 0 0 0 0 0 0 0 0 0 0 3 0
IABF Camelina microcarpa 68.3 2 18 0 0 0 3 3 2 12 1 1 2 0
IABF Descurainia sophia 11.9 0 6 0 0 0 0 0.3 0 0.3 0 0 0 0
IABF Lactuca serriola 51.2 0.3 1 5 0.3 0.3 0.3 2 5 3 0.3 2 2 2
IABF Lithospermum arvense 3.6 0 0 0 0 0 0 0 0 0 0 0 2 0
IABF Medicago lupulina 4.3 0 0 0 0.3 0 0 0 0 0 4 0 0 0
IABF Melilotus officinalis 147.0 18 0.3 0.3 3 0.3 0.3 0 0 0.3 40 22 0 0
IABF Scorzonera laciniata 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
IABF Sisymbrium altissimum 28.6 0 4 0 0 0 4 0.3 2 0.3 0 0 4 2
IABF Thlaspi arvense 29.9 0.3 2 0 0 0 0 0 3 4 0.3 0 6 0.3
IABF Tragopogon dubius 115.5 0 3 0.3 4 0.3 0.3 5 2 2 2 2 8 2
IABF Veronica verna 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Artemisia cana 28.6 0 28 0 0 0 0 0 0 0 0 0 0 0
NS Calylophus serrulatus 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0
NS Rosa arkansana 11.0 0 0 0 3 0 5 0 0 0 1 0 0 0


NS
Symphoricarpos 
occidentalis


39.0 0 0 0 0 0 0 0 0 0 26 3 2 0


4316.9 139.6 184.3 110.5 112.1 83.8 123.7 133.9 164.8 116.2 164.4 169.6 135.6 106.1Total Cover
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species


NPGc Agropyron dasystachyum


NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Agropyron trachycaulum
NPGc Aristida purpurea
NPGc Elymus canadensis
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Calamovilfa longifolia


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Agropyron repens
IPG Bromus inermis
IPG Phleum pratense
IPG Poa compressa
IPG Poa pratensis
IAG Aegilops cylindrica
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Ambrosia psilostachya
NPF Apocynum cannabinum
NPF Artemisia campestris
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Asclepias speciosa


16-16 16-17 16-20 16-23 16-24 16-28 16-29 16-31 16-32 16-33 16-34 16-35 16-39 16-40


0 0 0 0 0 0 0 0 0 0 0 0 0 0


18 14 3 2 4 10 7 28 46 4 16 6 0 1
0 0 0 0 0 0 0 5 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 4 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0.3 1 0 0 0 0 0 0 0 0 0
0 2 2 2 2 0 1 6 9 0 0 0 0 2
9 4 7 3 4 4 8 16 6 0 3 0 1 6
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 0 0.3 8 0 0


44 9 7 35 32 26 0 4 9 46 44 4 48 47
0 0 0 0 0 0 0 0 0 0 0 42 4 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.3 0 0.3 0 0 0
0 1 11 0 0 0 5 0 4 0 0 0 0 0
0 0 8 0 18 0 0 0 0 0 0 3 0 5
0 0 35 5 5 40 40 0 3 0.3 0.3 6 4 0
0 3 0 0 0 0 0 0 0 0 0 0 0 0
4 60 4 1 8 5 6 26 3 4 4 2 24 8
0 6 0.3 0 0.3 0 1 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0.3 0 1 0.3 0 2 3
0 0 0 2 12 0 0 8 0.3 0 2 0 1 9
0 0 0 0 0 0 0 0 0 0 0 0 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 5 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0


11 0 0 1 0 0 0 0.3 0 0 0 0 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species
NPF Astragalus adsurgens
NPF Astragalus flexuosus
NPF Balsamorhiza sagittata
NPF Cerastium arvense
NPF Cirsium undulatum
NPF Dalea candida
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Gaura coccinea
NPF Glycyrrhiza lepidota
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Lactuca pulchella
NPF Linum lewisii
NPF Lithospermum incisum
NPF Monarda fistulosa
NPF Opuntia fragilis


NPF Pediomelum argophyllum


NPF Penstemon albidus
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Solidago missouriensis
NPF Solidago rigida
NPF Sphaeralcea coccinea


NPF Symphyotrichum falcatum


NPF
Symphyotrichum 
oblongifolium


NPF Vicia americana
NPF Yucca glauca
IPF Astragalus cicer
IPFx Cirsium arvense
IPFx Convolvulus arvensis
IPF Medicago sativa


16-16 16-17 16-20 16-23 16-24 16-28 16-29 16-31 16-32 16-33 16-34 16-35 16-39 16-40
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 6 1 0 0.3 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.3 0 0 0
0 1 0 0.3 1 0 1 0.3 0 0.3 1 0 0.3 0.3
1 0.3 0 0.3 0.3 0 0.3 0 0 0.3 0.3 0 4 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 0 0 0 0.3 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 0.3 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 3 10 0.3 6 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.3 0.3 0 0 0 0


0 0 0 0 0 0 1 0.3 0.3 0 0 0 0.3 0


0 0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0
1 2 1 0.3 1 0 1 0 1 0 1 0 0.3 1
0 0 0 0 0 0 0 0 0 0 0 0 3 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 0 0 0 0 0


3 0 0 0 0 0 0 1 0 0 0 0 0 0


0 0 0 0 0 0 0 0 0 0 0 0 0 0


1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.3 0 0 0 0.3 2 0.3 0 0.3 0 0
0 0 3 0 3 1 2 0 2 0 0 0 0 0
0 0 0 0 0 4 0 0 0 0 0 0 0 0
8 5 12 1 32 42 9 0 3 46 44 9 0 40
1 1 10 65 12 0 15 0 0 22 5 11 0 2
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species
IPF Rumex crispus
IPF Taraxacum laevigatum


NABF Ambrosia trifida


NABF
Chenopodium 
leptophyllum


NABF Collomia linearis
NABF Descurainia incana
NABF Descurainia pinnata
NABF Erigeron divergens
NABF Grindelia squarrosa
NABF Helianthus petiolaris
NABF Plantago patagonica
NABF Silene antirrhina
IABF Alyssum alyssoides
IABF Arenaria serpyllifolia
IABF Asperugo procumbens
IABF Camelina microcarpa
IABF Descurainia sophia
IABF Lactuca serriola
IABF Lithospermum arvense
IABF Medicago lupulina
IABF Melilotus officinalis
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense
IABF Tragopogon dubius
IABF Veronica verna
NS Artemisia cana
NS Calylophus serrulatus
NS Rosa arkansana


NS
Symphoricarpos 
occidentalis


Total Cover


16-16 16-17 16-20 16-23 16-24 16-28 16-29 16-31 16-32 16-33 16-34 16-35 16-39 16-40
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 4 0 0.3 0 4 0.3 0 0 0 0 0.3 1 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0


0 0 0 0 0 0 0 0 0.3 0 0 0 0 0


0 0.3 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 0 0 0 0 0 0 0.3 0 2 0 0.3 0
0 0 0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.3 0.3 0 0.3 0.3 0.3 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 3 9 5 2 3 0.3 9 4 2 2 8 6
0 0 1 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 3 0.3 0.3 0.3 2 1 0.3 1 0.3 0 0.3 0.3 0.3
0 3 0 0 0 0 0 0 0 0 0 0 0.3 0


10 5 0 0 0 3 0.3 0 0.3 0.3 0 0 1 0.3
0 1 0 0 0 0 0 0 0.3 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0.3 0 3 22 0 0.3 1 3 0 1
0 0 0 0 0 0 0 0 0.3 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0 0
7 7 0 0 0 0 0 0 0 0 0 0 0 0
3 12 4 7 2 2 5 0.3 7 3 1 0.3 4 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.3 0 0.3 0
0 0 0 0.3 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0


0 2 0 0 0 0 5 1 0 0 0 0 0 0


130 147.6 111.9 135.4 144.2 152.6 121.7 123.9 111.3 142.4 128.7 103.5 119.3 137.5
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species


NPGc Agropyron dasystachyum


NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Agropyron trachycaulum
NPGc Aristida purpurea
NPGc Elymus canadensis
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Calamovilfa longifolia


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Agropyron repens
IPG Bromus inermis
IPG Phleum pratense
IPG Poa compressa
IPG Poa pratensis
IAG Aegilops cylindrica
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Ambrosia psilostachya
NPF Apocynum cannabinum
NPF Artemisia campestris
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Asclepias speciosa


16-43 16-46 16-47 16-48 16-60 16-62


0 0 0 0 0 0


1 9 56 0 20 8
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0


0.3 0 0 0 0 0
0 0.3 0 0 0 0
0 0 0 0 0 0


0.3 7 0 1 6 0
0 10 0 6 16 8
0 0 0 0 0 0
0 0.3 0 0 1 0
0 1 0 0 0.3 0
0 1 0 0 0 0
0 0.3 0 0 0 0


57 0 4 9 8 10
0 5 4 38 0 0
0 0 0 0 0 0


0.3 3 0 0 0 0
0 8 0 0 0 0
0 2 0 2 0 0


0.3 9 0 3 12 20
0 0 0 0 0 0
2 22 4 12 12 25
0 8 0 3 0 2


0.3 0 0 0.3 0 3
0 3 0.3 0 3 0.3
0 0 0 0 0 0.3
0 0 0 0 0 0
0 0 0 0 0.3 0
0 0 0 0 0.3 0


0.3 0 0 0 15 20
0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species
NPF Astragalus adsurgens
NPF Astragalus flexuosus
NPF Balsamorhiza sagittata
NPF Cerastium arvense
NPF Cirsium undulatum
NPF Dalea candida
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Gaura coccinea
NPF Glycyrrhiza lepidota
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Lactuca pulchella
NPF Linum lewisii
NPF Lithospermum incisum
NPF Monarda fistulosa
NPF Opuntia fragilis


NPF Pediomelum argophyllum


NPF Penstemon albidus
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Solidago missouriensis
NPF Solidago rigida
NPF Sphaeralcea coccinea


NPF Symphyotrichum falcatum


NPF
Symphyotrichum 
oblongifolium


NPF Vicia americana
NPF Yucca glauca
IPF Astragalus cicer
IPFx Cirsium arvense
IPFx Convolvulus arvensis
IPF Medicago sativa


16-43 16-46 16-47 16-48 16-60 16-62
0 0 0 0 0 0
0 0 0 0 0 0
0 0.3 0.3 0 0 0
0 0 0 0 2 5
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0.3 0.3 0 1 0.3


0.3 0.3 0 0 0.3 0
0 0 0 0 0 0
1 2 0 0 1 0
0 0 0 0 0.3 0
0 0 0 0 0.3 0
0 0 0 0 0 0
0 0 18 0.3 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0


0 0.3 0 0 0 0.3


0 0 0 0.3 0 0
0 0 0 0 1 2
0 0.3 0 1 2 0
0 0 0 0 0 0


0.3 0 0 0 0 0
0 0 0 0 0 0


0 0.3 0 0 1 1


0 0 0 0 0 0


0 0 1 0 0 0
0.3 0.3 0.3 0 0 0
0 0 0 0 0 0
2 0 0 0.3 0 0


38 12 22 18 0 1
0 3 3 1 0.3 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-3. Pastureland, 2016 (n = 33)


Class Species
IPF Rumex crispus
IPF Taraxacum laevigatum


NABF Ambrosia trifida


NABF
Chenopodium 
leptophyllum


NABF Collomia linearis
NABF Descurainia incana
NABF Descurainia pinnata
NABF Erigeron divergens
NABF Grindelia squarrosa
NABF Helianthus petiolaris
NABF Plantago patagonica
NABF Silene antirrhina
IABF Alyssum alyssoides
IABF Arenaria serpyllifolia
IABF Asperugo procumbens
IABF Camelina microcarpa
IABF Descurainia sophia
IABF Lactuca serriola
IABF Lithospermum arvense
IABF Medicago lupulina
IABF Melilotus officinalis
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense
IABF Tragopogon dubius
IABF Veronica verna
NS Artemisia cana
NS Calylophus serrulatus
NS Rosa arkansana


NS
Symphoricarpos 
occidentalis


Total Cover


16-43 16-46 16-47 16-48 16-60 16-62
0 0 0 0 0 0
2 2 0 0 0 1
0 0.3 0 0 0 0


0 0 0 0 0 0


0 0 0 0 0 0
0 0 0 0 0.3 0


0.3 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0


0.3 0 0 0 0 0
0 0.3 0 0 2 0.3
0 0 0 0 0 0.3


0.3 2 4 5 6 9
0 0 0 0 0 0
0 0 0 0 0 0


0.6 3 6 0.3 2 2
0 2 0 0 0 0


0.3 0.3 0.3 0.3 0.3 6
0 0 0.3 0 0 0
0 0 0 0 0 0


0.3 20 0.3 7 3 0.3
0 0.3 0 0 0 0
0 2 0 0 4 1
0 0 0 0 0 0
4 9 11 2 2 5
0 0 0 0 0 0.3
0 0 0 0 0 0
0 0 0 0 0.3 0
0 0 0 0 2 0


0 0 0 0 0 0


111.8 149.2 135.1 109.8 125 131.4
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species Total Cover 17-01 17-05 17-06 17-07 17-08 17-09 17-10 17-11 17-13 17-14 17-15 17-16
NPGc Agropyron smithii 691 7 0 38 2 30 40 40 64 12 30 75 11
NPGc Agropyron spicatum 13 0 0 0 0 1 0 0 0 0 0 0 0
NPGc Elymus cinereus 3 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Festuca saximontana 6 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Koeleria macrantha 2 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Oryzopsis hymenoides 1.9 0 0 0 0 0 0 0 0 0 0 0 0
NPGc Stipa comata 40.3 0 0 0 0 0 0 1 0 0 0 0 0
NPGc Stipa viridula 99.6 0 0 0.3 0.3 4 14 6 3 4 0 3 3
NPGw Andropogon gerardii 6.3 0 0 0 0 0 0 0 0 0 0 0 0
NPGw Andropogon hallii 5 0 0 0 0 0 0 0 0 0 0 0 0
NPGw Andropogon scoparius 6.3 0 0 0 0 4 0 0 0 0 0 0 0
NPGw Bouteloua curtipendula 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPGw Calamovilfa longifolia 8 0 0 0 0 0 0 0 2 0 0 0 0


IPG Agropyron cristatum 466.3 0 1 0 44 8 1 0 0 34 22 2 35
IPG Agropyron intermedium 113.3 64 0 1 2 0 0 0 0 0 0 0 0
IPG Bromus inermis 212.3 14 0.3 0 0 0 6 0 0 0 0 0 0
IPG Dactylis glomerata 5 0 0 0 0 0 0 0 0 0 0 0 0
IPG Phleum pratense 34.3 0 0 0 0 0 0 0 0 0 0 0 0
IPG Poa compressa 97.2 0 0 1 0 0.3 1 0 0.3 0 0 0 4
IPG Poa pratensis 404 5 78 1 13 0 4 1 3 8 6 12 9
IAG Bromus japonicus 355.9 0.3 0 0.3 4 1 28 1 0.3 2 15 8 15
IAG Bromus tectorum 158 0 0 0 0 0.3 12 10 0.3 2 30 0.3 1
NPF Achillea millefolium 15.8 0 0 0 0 0 0 0 0 1 0 0 0
NPF Allium textile 0.6 0 0 0 0 0 0 0.3 0 0 0 0 0
NPF Ambrosia psilostachya 45.9 0 0 0 0 5 0 0 0 2 0 3 3
NPF Artemisia dracunculus 2.3 0 0 0 0 0 0 0.3 0 0 0 0 0
NPF Artemisia frigida 3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Artemisia ludoviciana 92 0 0 0 2 2 0 6 5 5 0 0 3
NPF Balsamorhiza sagittata 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Calochortus nuttallii 0.3 0 0 0 0 0 0 0.3 0 0 0 0 0
NPF Cerastium arvense 19.5 0 0 0 1 0 1 0 2 0 0 1 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species Total Cover 17-01 17-05 17-06 17-07 17-08 17-09 17-10 17-11 17-13 17-14 17-15 17-16
NPF Cirsium undulatum 2.3 0 0 0 0 0 0 0 0 0.3 0 0 0
NPF Dalea purpurea 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Echinacea angustifolia 10.4 0 0 0 0 1 0 2 0.3 0.3 0 0 0
NPF Gaura coccinea 7.5 0 0 0 0 0 0 1 0.3 0 0 0 0
NPF Gutierrezia sarothrae 12.6 0 0 0 0 1 0 0 0 2 0 0 0
NPF Helianthus pauciflorus 4.9 0 0 0 0 0 0 0 0 3 0 0 0.3
NPF Heterotheca villosa 2.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Liatris punctata 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Linum lewisii 45.6 0 0.3 4 3 0 0 0 0 0 0 0 0
NPF Lithospermum incisum 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Lygodesmia juncea 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Monarda fistulosa 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Opuntia fragilis 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Pediomelum argophyllum 15.9 0 0 0 0 0.3 0 0.3 0 3 0 0 0
NPF Penstemon albidus 0.3 0 0 0 0 0 0 0 0 0.3 0 0 0
NPF Psoralidium tenuiflorum 7 0 0 0 0 0 0 3 0 0 0 0 0
NPF Ratibida columnifera 13.7 0 0 0 0 0.3 0 0 0.3 0.3 0 0 0
NPF Solidago missouriensis 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Sphaeralcea coccinea 0.6 0 0 0 0 0 0 0 0 0 0 0 0
NPF Symphyotrichum falcatum 15.6 0 0 0 0.3 0.3 0 0 0 3 0 0 0


NPF
Symphyotrichum 
oblongifolium


2 0 0 0 0 0 0 0 0 2 0 0 0


NPF Toxicodendron rydbergii 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NPF Vicia americana 6.3 2 0 0 0 0 0 0 0 0 1 1 2
NPF Yucca glauca 5.1 0 0 0 0 0 0 0 0 0 0 0 0
IPF Astragalus cicer 10 0 4 0 0 0 0 0 0 0 0 0 0
IPFx Cirsium arvense 18.6 0 0.3 0 0 0 0 0 0 1 0 0 0
IPFx Convolvulus arvensis 203.9 0 30 2 18 16 0 0.3 0 0.3 0 2 4
IPF Medicago sativa 140.3 0 16 3 36 0.3 0 0 0 0 0 0 2
IPF Rumex crispus 1.5 0 0 0 0 0 0 0 0 0 0 0.3 0
IPF Taraxacum laevigatum 4.2 0 0 0 0 0 0 0 0 0 2 0.3 0.3
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species Total Cover 17-01 17-05 17-06 17-07 17-08 17-09 17-10 17-11 17-13 17-14 17-15 17-16
NABF Androsace occidentalis 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NABF Collomia linearis 4.9 0 0 0 0.3 0 0 0.3 0 0 0 0 2
NABF Descurainia incana 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NABF Draba nemorosa 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NABF Erigeron divergens 0.6 0 0 0 0 0 0 0 0 0 0 0 0
NABF Euphorbia spathulata 0.3 0 0 0 0 0 0 0 0 0 0 0.3 0
NABF Hedeoma hispida 0.6 0 0 0 0 0 0 0 0 0 0 0 0
NABF Lappula redowskii 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NABF Orthocarpus luteus 0.3 0 0 0 0 0 0 0.3 0 0 0 0 0
NABF Plantago patagonica 4.9 0 0 0 0 0 0 0 0 0 0 0 0
NABF Silene antirrhina 4.8 0 0 0 0 0 0 0 0 0 0 2 0
IABF Alyssum alyssoides 72.8 0 0 0.3 3 4 1 4 1 2 0 0 0
IABF Arctium minus 1 0 0 0 0 0 0 0 0 0 0 0 0
IABF Arenaria serpyllifolia 5.6 0 0 0 0 0 0 1 0 0 0 0 0
IABF Camelina microcarpa 14.2 0.3 0 0.3 0 0.3 2 0.3 0.3 0.3 0.3 0.3 1
IABF Chenopodium album 0.3 0 0 0 0 0 0 0 0 0 0.3 0 0
IABF Descurainia sophia 2.3 0 0 0 0 0 0 0 0 0 0 0 0
IABF Filago arvensis 1.2 0 0 0 0 0 0 0 0 0 0 0 0.3
IABF Holosteum umbellatum 1.2 0 0 0 0.3 0 0 0 0 0 0 0 0
IABF Lactuca serriola 25 1 0 0.3 0 0 5 0 0 0.3 2 2 1
IABF Medicago lupulina 62 0 0 0 0 0 0 0 0 3 0 0 2
IABF Melilotus alba 4.3 0 0.3 0 0 0 0 0 0 0 0 0 0
IABF Melilotus officinalis 822.3 3 4 44 3 48 0 48 38 14 0 1 15
IABF Salsola tragus 0.3 0 0 0 0 0 0 0 0 0 0 0 0
IABF Scorzonera laciniata 0.3 0 0 0 0 0 0 0 0 0 0 0 0
IABF Sisymbrium altissimum 2.9 0 0 0 0 0 0 0 0 0 0.3 0 0
IABF Thlaspi arvense 20.2 0.3 0 0 0 0 0.3 3 3 0 4 3 0
IABF Tragopogon dubius 103.2 0.3 2 12 6 2 6 0 2 2 3 2 2
IABF Veronica verna 3.3 0 0 0 0 0 0 0 0 0 0 0 0
NS Artemisia cana 0.3 0 0 0 0 0 0 0 0 0 0 0 0
NS Calylophus serrulatus 1 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species Total Cover 17-01 17-05 17-06 17-07 17-08 17-09 17-10 17-11 17-13 17-14 17-15 17-16
NS Rosa arkansana 2.2 0 0 0 0 0.3 0 0.3 0 0 0 0 0.3
NS Rosa woodsii 1 0 0 0 0 0 0 0 0 0 0 0 0
NS Symphoricarpos albus 0.3 0 0 0 0 0 0 0 0 0 0 0 0


NS
Symphoricarpos 
occidentalis


20 0 0 0 0 0 0 0 0 0 0 2 1


4626.5 97.2 136.2 107.5 138.2 129.4 121.3 129.7 125.1 107.1 115.9 120.5 117.2Total Cover
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Calamovilfa longifolia


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Bromus inermis
IPG Dactylis glomerata
IPG Phleum pratense
IPG Poa compressa
IPG Poa pratensis
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Allium textile
NPF Ambrosia psilostachya
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Balsamorhiza sagittata
NPF Calochortus nuttallii
NPF Cerastium arvense


17-17 17-18 17-19 17-20 17-24 17-29 17-31 17-32 17-33 17-34 17-35 17-39 17-40
37 12 14 0 14 9 16 31 55 0 28 0 0
0 3 6 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 2 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0.3 0 0 0 0 0 0 0 0
0 3 2 2 0 0 0 3 0 0.3 2 0 1
0 0 3 3 6 0 6 1 7 1 1 1 1
0 0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.3 0
0 0 1 0 0 0 0 0 0 0 0 1 0
7 0 0 16 4 3 0 2 0 8 26 5 28
0 0 0 0 0 0 0 0 0 0.3 0 44 0
0 0 3 0 0 0 0 0 0 46 0 0 0
0 0 0 5 0 0 0 0 0 0 0 0 0
0 0 0 3 18 0 0 0 0 0 0 0 0
0 46 4 0 6 0 5 0 0 0.3 0 0.3 0


10 0 24 40 12 38 12 4 13 6 2 12 3
20 3 3 2 2 48 3 5 8 16 30 38 16
30 0.3 0.3 0.3 1 8 0.3 3 12 0 3 0 1
0 2 0 0.3 0.3 0 0.3 0 0 0 0.3 3 1
0 0.3 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0.3 0 0 0.3 0 1 0 4 6
0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 1 0 0 0 0 1 0
0 8 3 0 1 0 2 0 0 0 0 9 0
0 0.3 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 2 0 2 1 0.3 0.3 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NPF Cirsium undulatum
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Gaura coccinea
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Liatris punctata
NPF Linum lewisii
NPF Lithospermum incisum
NPF Lygodesmia juncea
NPF Monarda fistulosa
NPF Opuntia fragilis
NPF Pediomelum argophyllum
NPF Penstemon albidus
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Solidago missouriensis
NPF Sphaeralcea coccinea
NPF Symphyotrichum falcatum


NPF
Symphyotrichum 
oblongifolium


NPF Toxicodendron rydbergii
NPF Vicia americana
NPF Yucca glauca
IPF Astragalus cicer
IPFx Cirsium arvense
IPFx Convolvulus arvensis
IPF Medicago sativa
IPF Rumex crispus
IPF Taraxacum laevigatum


17-17 17-18 17-19 17-20 17-24 17-29 17-31 17-32 17-33 17-34 17-35 17-39 17-40
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 1 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 5 0 0.3 0
0 0 0 0 0 0 0 0 0 0 0 0 5
0 0.3 0.3 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 2 0 2 2 8 9 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.3 6 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 3 0 0 0 0 0 0
0 1 0 0.3 0.3 0 0.3 0.3 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.3 0 0 0 0 0 0 0 0 0
0 2 1 0 0 0 0 0 0 0 0 0 3


0 0 0 0 0 0 0 0 0 0 0 0 0


0 0.3 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 1 0.3 0 0.3 0 0.3 0.3 0 0 0 1 0.3
0 0 2 0 0 3 0 1 0 0 0 0 0
0 0 0 0 0 17 0 0 0 0 0 0 0
0 7 1 9 1 7 0.3 28 0 1 12 1 18
0 1 1 25 2 0 0 26 0 1 0 2 3
0 0 0 0.3 0 0 0 0 0 0 0.3 0.3 0
0 0 0 0 0 0 0 0 0 0 0.3 0 1
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NABF Androsace occidentalis
NABF Collomia linearis
NABF Descurainia incana
NABF Draba nemorosa
NABF Erigeron divergens
NABF Euphorbia spathulata
NABF Hedeoma hispida
NABF Lappula redowskii
NABF Orthocarpus luteus
NABF Plantago patagonica
NABF Silene antirrhina
IABF Alyssum alyssoides
IABF Arctium minus
IABF Arenaria serpyllifolia
IABF Camelina microcarpa
IABF Chenopodium album
IABF Descurainia sophia
IABF Filago arvensis
IABF Holosteum umbellatum
IABF Lactuca serriola
IABF Medicago lupulina
IABF Melilotus alba
IABF Melilotus officinalis
IABF Salsola tragus
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense
IABF Tragopogon dubius
IABF Veronica verna
NS Artemisia cana
NS Calylophus serrulatus


17-17 17-18 17-19 17-20 17-24 17-29 17-31 17-32 17-33 17-34 17-35 17-39 17-40
0 0 0 0 0 0 0 0 0 0 0 0 0.3
0 0.3 0 0 0 0 0 0 1 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0.3 0.3 0 0.3 0
0 1 1 1 0.3 2 0 2 2 0.3 2 3 6
0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0.3 0 0 0 0 0 0.3 0 0 0
0 0.3 0 0.3 0 0.3 0 0.3 0.3 0.3 0.3 0.3 0.3
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0.3 0 0.3 0 0
0 0 0 0 0.3 0 0 0 0 0 0 0 0.3
2 0 0 0 0 0 0 0 2 0 0.3 0.3 5
0 0 0 0 9 0 16 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 9 30 6 65 56 55 54 3 20 3 0.3 8
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0 0.3 0 0
3 0 0 0 0 0 0 0 0 0.3 1 0 0
1 3 0 3 0.3 2 0.3 3 4 1 8 2 2
0 0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NS Rosa arkansana
NS Rosa woodsii
NS Symphoricarpos albus


NS
Symphoricarpos 
occidentalis


Total Cover


17-17 17-18 17-19 17-20 17-24 17-29 17-31 17-32 17-33 17-34 17-35 17-39 17-40
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0.3 0


0 2 2 0 1 2 4 0 0 2 0 0 0


110.0 116.1 106.9 118.1 146.4 199.2 132.9 167.5 110.2 119.4 129.7 130.7 110.1
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NPGc Agropyron smithii
NPGc Agropyron spicatum
NPGc Elymus cinereus
NPGc Festuca saximontana
NPGc Koeleria macrantha
NPGc Oryzopsis hymenoides
NPGc Stipa comata
NPGc Stipa viridula
NPGw Andropogon gerardii
NPGw Andropogon hallii
NPGw Andropogon scoparius
NPGw Bouteloua curtipendula
NPGw Calamovilfa longifolia


IPG Agropyron cristatum
IPG Agropyron intermedium
IPG Bromus inermis
IPG Dactylis glomerata
IPG Phleum pratense
IPG Poa compressa
IPG Poa pratensis
IAG Bromus japonicus
IAG Bromus tectorum
NPF Achillea millefolium
NPF Allium textile
NPF Ambrosia psilostachya
NPF Artemisia dracunculus
NPF Artemisia frigida
NPF Artemisia ludoviciana
NPF Balsamorhiza sagittata
NPF Calochortus nuttallii
NPF Cerastium arvense


17-43 17-45 17-46 17-47 17-48 17-59 17-60 17-62 17-67 17-68 17-69 17-71
5 2 44 38 1 1 2 2 8 18 3 2
0 0 0 0 0 0 0 0 0 0 3 0
3 0 0 0 0 0 0 0 0 0 0 0
0 0 0 2 0 0 0 0 0 0 0 0
0 0 0 0 0 0 2 0 0 0 0 0
0 0 0 0 0 0.3 0.3 0 0 1 0 0
0 0 2 1 1 4 4 3 0 1 4 6
0 0 2 0 0 3 4 1 1 10 9 2
0 0 0 0 0 0 0 6 0 0 0 0
0 0 3 0 0 0 0 2 0 0 0 0
0 0 1 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 3 0 0 0 0 0


0.3 0 0 2 54 9 26 5 52 16 12 44
0 0 0 2 0 0 0 0 0 0 0 0


60 76 0 4 3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0.3 2 2 0 0 0 0 2 0 7 0
0 0 0 1 0 5 2 5 0 16 0 0
1 1 8 8 3 20 2 4 6 0 35 0
4 1 10 18 6 20 5 11 4 4 1 3


0.3 0 22 0.3 1 4 0 0 13 2 0 0.3
0.3 0 0 0.3 0 2 2 2 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 12 0 0 0.3 6 2 0 1 0 0
0 0 0 0 0 2 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 40 1 5 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0.3 0.3 0 0.3 2 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NPF Cirsium undulatum
NPF Dalea purpurea
NPF Echinacea angustifolia
NPF Gaura coccinea
NPF Gutierrezia sarothrae
NPF Helianthus pauciflorus
NPF Heterotheca villosa
NPF Liatris punctata
NPF Linum lewisii
NPF Lithospermum incisum
NPF Lygodesmia juncea
NPF Monarda fistulosa
NPF Opuntia fragilis
NPF Pediomelum argophyllum
NPF Penstemon albidus
NPF Psoralidium tenuiflorum
NPF Ratibida columnifera
NPF Solidago missouriensis
NPF Sphaeralcea coccinea
NPF Symphyotrichum falcatum


NPF
Symphyotrichum 
oblongifolium


NPF Toxicodendron rydbergii
NPF Vicia americana
NPF Yucca glauca
IPF Astragalus cicer
IPFx Cirsium arvense
IPFx Convolvulus arvensis
IPF Medicago sativa
IPF Rumex crispus
IPF Taraxacum laevigatum


17-43 17-45 17-46 17-47 17-48 17-59 17-60 17-62 17-67 17-68 17-69 17-71
0 0 0 0 0 0 1 1 0 0 0 0
0 0 0 0 0 0 0 0.3 0 0 0 0


0.3 0 0.3 0 0 0.3 1 2 0 1 0.3 0
0 0 0.3 0 0 0.3 0 0 0 0 0.3 0
0 0 0 0 0 0 4 0.3 0 0.3 0 0
0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0.3 0 0 0 1 0 1 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0
1 0.3 0 7 0 0 0 0 1 0 0 5
0 0 0.3 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0
0 1 2 0 0 0 2 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0
0 0 1 0 0 0 1 4 0 2 2 0.3
0 0 0 0 0 0 0 0.3 0 0 0 0
0 0.3 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 6 0 0 0 0 0 0


0 0 0 0 0 0 0 0 0 0 0 0


0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0


0.3 0 0 0 0 0 1 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0.3 0 0 0 0 0 0 0 0 0
1 2 1 1 0 5 0 9 9 11 5 2
0 0 0 0 0 4 0 0 2 6 3 7
0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0.3 0 0 0 0 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NABF Androsace occidentalis
NABF Collomia linearis
NABF Descurainia incana
NABF Draba nemorosa
NABF Erigeron divergens
NABF Euphorbia spathulata
NABF Hedeoma hispida
NABF Lappula redowskii
NABF Orthocarpus luteus
NABF Plantago patagonica
NABF Silene antirrhina
IABF Alyssum alyssoides
IABF Arctium minus
IABF Arenaria serpyllifolia
IABF Camelina microcarpa
IABF Chenopodium album
IABF Descurainia sophia
IABF Filago arvensis
IABF Holosteum umbellatum
IABF Lactuca serriola
IABF Medicago lupulina
IABF Melilotus alba
IABF Melilotus officinalis
IABF Salsola tragus
IABF Scorzonera laciniata
IABF Sisymbrium altissimum
IABF Thlaspi arvense
IABF Tragopogon dubius
IABF Veronica verna
NS Artemisia cana
NS Calylophus serrulatus


17-43 17-45 17-46 17-47 17-48 17-59 17-60 17-62 17-67 17-68 17-69 17-71
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0.3 0 0 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0.3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.3 0 0 0 0 0
0 0 0 0 0 0.3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 3 1 0 0.3 0 0
0 0.3 0.3 0 0 0 0.3 1 0 0 0 0
3 0.3 5 0.3 2 1 4 2 0 4 0.3 15
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 4 0


0.3 0 4 0.3 0.3 0.3 0 0.3 0.3 0 0.3 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 2 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0.3 0 0
0 0 0 0 0 0 0 0 0 0.3 0 0
0 0.3 1 0.3 0.3 0.3 0 0.3 1 0 0 0.3
1 2 6 22 1 0 0 0 0 0 0 0
0 0 0 0 0 2 0 2 0 0 0 0


18 9 15 10 12 32 41 50 0 28 26 54
0 0 0 0 0 0 0 0 0 0 0 0.3
0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 1 0 0.3 0 0 0 0
0 0.3 0 0 0 0 0 0 2 0 0 0
3 0.3 2 4 2 4 4 3 2 0 3 7
0 0 0 0 0 2 0 1 0 0 0 0
0 0.3 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0
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Appendix B2. 
Percent Canopy Cover for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table B2-4. Pastureland, 2017 (n = 37)


Class Species
NS Rosa arkansana
NS Rosa woodsii
NS Symphoricarpos albus


NS
Symphoricarpos 
occidentalis


Total Cover


17-43 17-45 17-46 17-47 17-48 17-59 17-60 17-62 17-67 17-68 17-69 17-71
0 0 0.3 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0


2 0 0 1 0 0 0 1 0 0 0 0


103.8 96.7 149.4 125.7 86.9 170.6 127.9 128.8 103.3 123.5 119.2 148.2
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Appendix C – 
Annual Production for 2016-2017 Grazing Land 


and Pastureland Sample Plots,  


Absaloka Mine Bond Release Area 
 


Table C1 – Grazing Land, 2016 


Table C2 – Grazing Land, 2017 


Table C3 – Pastureland, 2016 


Table C4 – Pastureland, 2017 


 


 


 


 


 


Footnotes for the tables in Appendix C: 
 


Note:  Production data in Appendix C are shown in pounds/acre values; a factor of 8.9235 was used to convert raw data 
in grams/m2 to pounds/acre values. 
 
Noxious weeds are not included in evaluations of production to technical standards. 
 


 


 







Appendix C. 
Annual Production for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table C1 - Grazing Land, 2016 (n=32)


Stand Plot


Native 
Perennial 


Grass 
(NPG)


Introduced 
Perennial 


Grass 
(IPG)


Native 
Perennial 


Forb 
(NPF)


Introduced 
Perennial 


Forb 
(IPF)


Noxious 
IPF


Annual/ 
Biennial Grass 


& Forbs 
(AGABF)


Perennial 
Production1


Total 
Production1


220 16-03 668.9 10.2 - 1.8 - 1069.7 680.9 1750.6
220 16-04 368.0 - 580.7 38.9 - 428.1 987.7 1415.8
248 16-18 374.6 154.7 - - 200.6 1038.5 529.3 1567.9
248 16-19 - 32.8 - 3.9 320.4 839.9 36.8 876.6
256 16-21 716.0 - 76.6 - - 481.3 792.6 1273.9
256 16-22 518.3 63.4 - 2.9 - 400.8 584.5 985.3
264 16-25 698.0 - 192.2 10.9 59.1 90.7 901.1 991.8
259 16-26 504.9 302.9 59.8 1.8 - 227.7 869.3 1097.1
259 16-27 2308.5 - 211.8 - 11.4 255.7 2520.4 2776.1
251 16-30 139.7 367.5 89.6 8.7 - 110.7 605.5 716.2
265 16-36 558.4 972.1 120.8 8.6 - 16.4 1659.9 1676.4
265 16-37 182.8 2023.8 12.5 - 44.6 20.3 2219.1 2239.4
257 16-38 910.4 156.3 137.2 11.4 - 547.2 1215.4 1762.6
243 16-41 327.7 1059.9 - - - 52.5 1387.6 1440.1
243 16-42 1976.6 - - 36.4 - 20.3 2013.0 2033.3
241 16-44 267.3 - 483.8 - - 585.0 751.2 1336.2
241 16-45 1531.3 155.3 224.0 38.2 - 495.6 1948.7 2444.3
245 16-49 528.8 - 368.9 22.3 - 584.1 920.0 1504.1
245 16-50 616.3 51.2 309.6 0.9 - 178.1 978.0 1156.1
255 16-51 489.0 - 1095.8 - - 55.7 1584.8 1640.5
255 16-52 737.1 - 329.1 - 6.1 14.3 1066.2 1080.5
260 16-53 589.0 - 394.6 1.2 - 143.8 984.8 1128.6
250 16-54 79.8 - 1283.0 - - 327.1 1362.8 1689.9
250 16-55 603.6 79.6 334.3 6.1 - 190.2 1023.5 1213.8
250 16-56 692.6 175.8 630.0 - - 2.3 1498.4 1500.8
250 16-57 260.4 - 471.5 43.2 23.6 426.7 775.1 1201.8
242 16-58 502.4 81.4 492.2 - - 567.9 1076.0 1643.9
242 16-59 223.4 368.4 451.2 - - 135.3 1043.0 1178.3
254 16-61 645.7 - 63.7 - - 673.9 709.4 1383.3
244 16-63 158.1 - 149.0 - - 1748.6 307.1 2055.8
244 16-64 797.6 - 5.4 - - 62.8 802.9 865.8
244 16-65 767.8 - 2.5 65.1 - 787.8 835.4 1623.2


636.9 378.5 329.6 17.8 95.1 393.1 1083.5 1476.6
1  Noxious IPF not included in total or perennial production values.


Average
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Appendix C. 
Annual Production for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table C2 - Grazing Land, 2017 (n=36)


Stand Plot


Native 
Perennial 


Grass 
(NPG)


Introduced 
Perennial 


Grass 
(IPG)


Native 
Perennial 


Forb (NPF)


Introduced 
Perennial 


Forb 
(IPF)


Noxious 
IPF


Annual/ Biennial 
Grass & Forbs 


(AGABF)


Perennial 
Production1


Total 
Production1


220 17-02 3536.7 395.1 - - - 866.7 3931.9 4798.5
220 17-03 1909.6 - - 341.2 - 1699.2 2250.9 3950.1
220 17-04 1580.9 259.0 415.5 24.5 - 2084.5 2279.8 4364.3
256 17-21 550.6 447.8 411.6 - - 544.5 1409.9 1954.4
256 17-22 651.2 238.1 5.9 - - 1169.0 895.2 2064.2
256 17-23 744.6 217.7 13.0 - - 514.7 975.3 1490.0
264 17-25 268.6 33.6 19.8 - 62.5 1892.7 322.0 2214.6
259 17-26 938.0 114.2 207.2 43.7 38.4 495.8 1303.2 1799.0
259 17-27 350.7 - 75.0 - - 2275.8 425.7 2701.5
251 17-28 1032.8 - 27.8 - - 1330.3 1060.6 2391.0
251 17-30 1235.2 - 46.6 - - 506.3 1281.8 1788.1
265 17-36 3315.8 143.0 119.9 - 2.0 44.3 3578.7 3622.9
265 17-37 549.3 8.2 63.0 1.8 - 262.0 622.3 884.3
257 17-38 470.1 - 874.9 - - 1194.0 1344.9 2538.9
243 17-41 1315.7 - 931.3 0.9 - 252.2 2247.8 2500.0
243 17-42 1201.5 585.4 267.5 1.1 288.9 201.7 2055.4 2257.1
241 17-44 600.2 9.8 - 9.8 10.4 2672.2 619.8 3292.1
245 17-49 609.3 187.6 324.3 - - 253.4 1121.1 1374.6
245 17-50 592.7 13.4 721.6 1.4 - 1191.6 1329.1 2520.7
255 17-51 1265.9 219.5 611.8 - - 53.7 2097.2 2150.9
255 17-52 576.1 - 207.2 - - 186.3 783.3 969.6
260 17-53 919.7 113.5 577.2 - - 26.1 1610.3 1636.4
250 17-54 644.8 4.8 1134.2 2.1 23.7 673.4 1785.9 2459.3
250 17-55 108.5 356.8 199.2 0.9 113.1 2209.5 665.3 2874.8
250 17-56 424.4 105.5 374.1 - - 238.8 904.0 1142.7
250 17-57 1376.0 479.4 1.2 - 36.4 879.7 1856.6 2736.3
242 17-58 1058.3 551.5 171.9 - - 519.5 1781.7 2301.2
254 17-61 238.8 8.6 1543.9 - - 247.9 1791.3 2039.2
244 17-63 919.8 2.0 112.4 0.9 - 2506.4 1035.1 3541.6
244 17-64 274.8 - 529.0 - - 872.2 803.8 1676.0
244 17-65 892.9 - 206.8 - - 1652.8 1099.7 2752.5
259 17-70 1271.4 543.6 - - - 35.0 1815.0 1850.0
257 17-72 2087.9 - 98.5 - 10.0 939.8 2186.4 3126.3
245 17-73 528.8 - 166.3 7.9 208.6 422.8 703.0 1125.8
242 17-74 492.2 74.4 1041.4 0.9 - 646.2 1608.9 2255.1
244 17-75 4.3 - 1.4 - - 4417.1 5.7 4422.8


959.4 213.0 359.4 33.6 79.4 999.4 1433.0 2432.4
1  Noxious IPF not included in total or perennial production values.


Average
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Appendix C. 
Annual Production for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table C3 - Pastureland, 2016 (n=33)


Stand Plot


Native 
Perennial 


Grass 
(NPG)


Introduced 
Perennial 


Grass 
(IPG)


Native 
Perennial 


Forb (NPF)


Introduced 
Perennial 


Forb 
(IPF)


Noxious 
IPF


Annual/ 
Biennial Grass 


& Forbs 
(AGABF)


Perennial 
Production1


Total 
Production1


220 16-01 206.3 1303.4 - - - 486.2 1509.7 1995.8
220 16-02 1095.1 272.3 - 202.4 - 1581.2 1569.8 3151.1
178 16-05 - 2001.5 - 1611.0 2.9 333.6 3612.6 3946.2
203 16-06 633.0 633.7 51.0 - 203.5 200.2 1317.8 1518.1
174 16-07 - 1441.0 - - 66.0 57.3 1441.0 1498.3
266 16-08 280.2 853.6 1025.8 - 2.1 207.0 2159.7 2366.7
266 16-09 1756.1 413.3 739.8 0.9 47.3 347.8 2910.1 3258.0
266 16-10 125.1 1947.1 - - 141.0 337.8 2072.2 2410.1
266 16-11 2783.8 - - 21.8 - 398.2 2805.5 3203.7
267 16-12 462.4 5.0 167.6 - - 734.6 635.0 1369.6
267 16-13 36.9 918.9 273.1 - 134.0 212.2 1228.9 1441.1
267 16-14 741.4 595.0 - 1.4 - 605.5 1337.8 1943.4
267 16-15 1340.7 - 154.7 1.8 - 122.1 1497.2 1619.3
267 16-16 754.9 1287.1 - - 6.1 199.0 2042.1 2241.0
267 16-17 923.8 139.4 415.5 48.4 30.2 355.3 1527.0 1882.3
256 16-20 43.0 976.2 - - 82.3 189.4 1019.2 1208.6
256 16-23 - 849.0 - 2752.2 - 133.5 3601.2 3734.7
264 16-24 - 1920.3 217.4 - 291.3 178.5 2137.7 2316.2
251 16-28 54.4 2084.0 15.0 21.2 298.2 66.9 2174.7 2241.6
251 16-29 338.0 462.6 38.7 - 9.8 115.3 839.3 954.6
258 16-31 1310.1 5.9 20.5 - - 306.8 1336.6 1643.4
252 16-32 1244.1 144.2 184.4 - 25.0 417.1 1572.7 1989.8
246 16-33 7.9 810.4 15.5 396.0 501.7 162.6 1229.8 1392.4
246 16-34 166.0 636.8 6.4 70.0 234.7 96.4 879.1 975.5
246 16-35 269.8 824.5 8.6 1.4 - 71.2 1104.4 1175.6
249 16-39 - 2164.3 - - - 218.6 2164.3 2382.9
249 16-40 - 470.3 - 44.8 159.6 82.3 515.1 597.3
243 16-43 15.7 1410.1 - - 217.6 43.0 1425.8 1468.8
241 16-46 582.3 61.4 1.6 - 88.5 841.7 645.3 1487.0
245 16-47 788.5 133.9 305.7 - 67.8 242.2 1228.1 1470.2
245 16-48 - 1192.2 - - 153.1 38.5 1192.2 1230.7
242 16-60 763.5 94.6 1031.2 2.5 - 149.9 1891.8 2041.7
254 16-62 133.0 559.3 1111.7 - - 126.4 1804.0 1930.3


666.0 843.6 304.4 369.7 131.5 286.6 1653.7 1942.0
1  Noxious IPF not included in total or perennial production values.


Average
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Appendix C. 
Annual Production for 2016-2017 Grazing Land and Pastureland Sample Plots, Absaloka Mine Bond Release Area


Table C4 - Pastureland, 2017 (n=37)


Stand Plot


Native 
Perennial 


Grass 
(NPG)


Introduced 
Perennial 


Grass 
(IPG)


Native 
Perennial 


Forb (NPF)


Introduced 
Perennial 


Forb 
(IPF)


Noxious 
IPF


Annual/ 
Biennial Grass 


& Forbs 
(AGABF)


Perennial 
Production1


Total 
Production1


220 17-01 - 2578.2 - - - 72.8 2578.2 2651.0
178 17-05 - 3557.8 - 720.1 266.5 - 4277.9 4277.9
203 17-06 1602.5 14.3 1.4 - 28.6 698.0 1618.2 2316.2
174 17-07 162.1 839.0 36.2 376.2 163.5 170.3 1413.5 1583.7
266 17-08 1164.7 - 50.7 - 123.9 1138.5 1215.4 2353.8
266 17-09 3494.4 131.4 - - - 286.6 3625.8 3912.4
266 17-10 1274.5 - 55.7 - - 1358.9 1330.1 2689.0
266 17-11 4642.0 - - - - 12.0 4642.0 4654.0
267 17-13 515.4 68.5 647.5 - 26.8 176.7 1231.4 1408.1
267 17-14 121.2 5024.8 13.7 - - 613.0 5159.7 5772.8
267 17-15 3191.6 - - - - 743.1 3191.6 3934.7
267 17-16 1816.8 155.4 20.3 - 12.3 408.7 1992.6 2401.3
267 17-17 7248.6 59.1 - - - 652.3 7307.6 7959.9
248 17-18 1263.0 772.4 38.5 - 26.2 129.2 2074.0 2203.2
248 17-19 713.3 71.0 108.2 500.8 1.6 1176.3 1393.3 2569.6
256 17-20 285.9 1467.7 - 1502.4 72.5 261.1 3256.0 3517.1
264 17-24 764.0 300.7 67.5 - 46.6 2030.6 1132.2 3162.8
251 17-29 353.9 510.8 426.4 - 493.8 1884.5 1291.1 3175.5
258 17-31 907.7 14.5 211.8 - 1.6 1491.5 1134.0 2625.5
252 17-32 815.4 39.8 24.5 1205.2 95.3 747.3 2084.9 2832.1
246 17-33 1526.1 - 3.7 - - 1055.5 1529.8 2585.3
246 17-34 - 1313.2 193.1 - 42.5 300.2 1506.3 1806.5
246 17-35 256.5 573.2 512.7 1.2 198.3 620.5 1343.7 1964.2
249 17-39 - 2645.8 53.4 - - 838.5 2699.2 3537.6
249 17-40 - 372.1 355.7 - 101.4 903.4 727.8 1631.2
243 17-43 58.9 2838.6 124.0 1.2 7.5 432.6 3022.7 3455.4
241 17-45 85.3 2766.6 6.8 - - 7.3 2858.7 2866.0
241 17-46 1147.4 14.3 162.1 0.9 24.8 589.0 1324.6 1913.6
245 17-47 1222.7 573.1 1.8 - 30.2 1047.1 1797.5 2844.6
245 17-48 - 1837.9 - - 296.6 15.2 1837.9 1853.1
242 17-59 32.5 1051.7 579.5 - 1.8 468.8 1663.7 2132.5
242 17-60 309.8 568.2 385.3 - - 757.4 1263.4 2020.8
254 17-62 349.3 91.4 15.7 - 278.4 1361.4 456.3 1817.7
267 17-67 99.8 4764.8 - - 10.4 23.7 4864.6 4888.3
264 17-68 835.4 331.6 79.6 - 200.6 451.2 1246.6 1697.8
256 17-69 236.3 1290.5 - - 35.0 456.2 1526.8 1983.0
251 17-71 - 1356.2 - - 1.6 580.0 1356.2 1936.2


1216.6 1187.3 160.6 538.5 99.5 665.5 2242.6 2890.1
1  Noxious IPF not included in total or perennial production values.


Average
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Appendix D. Distribution Plots and Statistical Analysis - 2016-2017 Phase III Data 
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Analysis of Distribution 
 


Analyses of distribution for each dataset were accomplished using histograms with fitted data density 
trend lines. Datasets were normally distributed and suitable for statistical analysis using one-sample, 
one-sided T-Tests. 


Histograms for each dataset are provided in Figures D1 and D2, with Figure D1 depicting Grazing Land 
and Figure D2 depicting Pastureland data distributions. 


Figure D1.  Histograms for Grazing Land 
 


Total Cover:               Grazing 2016        


 
Total Cover:               Grazing 2017 


 







Appendix D. Distribution Plots and Statistical Analysis - 2016-2017 Phase III Data 
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Figure D1.  Histograms for Grazing Land (cont’d) 
 


Total Production:              Grazing 2016  


 
 


 


Total Production:               Grazing 2017  
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Figure D2.  Histograms for Pastureland 
 


Total Cover:               Pasture 2016        


 
 
 
Total Cover:               Pasture 2017 
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Figure D2.  Histograms for Pastureland (cont’d) 
 


Total Production:              Pasture 2016  


 
 
 


Total Production:              Pasture 2017  
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Statistical Analysis 


Sample data were evaluated as separate datasets based on Land Use Type, sample year, and sample 
variable. Table D1 and Table D2 provide descriptive statistics and results of statistical analysis.  


Table D1. Grazing Land – Descriptive Statistics and One Sample T-Test Results 


Total Cover (%) Total Production 
(lbs/acre) 


2016 2017 2016 2017 
Valid 32 36 32 36 
Missing 0 0 0 0 
Mean 76.441 83.140 1476.563 2432.411 
Std. Deviation 6.778 7.689 468.396 970.317 
Minimum 58 64 716.2 884.3 
Maximum 92 96 2776.1 4798.5 


One-Sample T-Test Results 
Technical Standard 53 53 967 967 
Confidence Interval 90% 90% 90% 90% 
T-statistic 19.556 23.518 6.154 9.061 
Degrees of Freedom 31 35 31 35 
P Value <0.001 <0.001 <0.001 <0.001 


Table D2. Pastureland – Descriptive Statistics and One Sample T-Test Results 


Total Cover (%) Total Production 
(lbs/acre) 


2016 2017 2016 2017 
Valid 33 37 33 37 
Missing 0 0 0 0 
Mean 76.921 82.345 1942.000 2890.119 
Std. Deviation 7.738 5.230 798.448 1326.506 
Minimum 57 72 597 1408 
Maximum 94 94 3946 7960 


One-Sample T-Test Results 
Technical Standard 49 49 1490 1490 
Confidence Interval 90% 90% 90% 90% 
T-statistic 20.729 38.783 3.252 6.420 
Degrees of Freedom 32 36 32 36 
P Value <0.001 <0.001 <0.001 <0.001 
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Attachment #2 – Legal Description & Land Ownership 
 
This table provides the legal descriptions for the acreage that is being submitted for Phase III bond 
release liability in this application. 
    


Legal Description Surface Owner 


Township 1 North, Range 37 East  


Section 25 SW 1/4 Westmoreland 
  26 SE 1/4, NW 1/4 Westmoreland 


 35 NE 1/4  
  36 NE 1/4, NW 1/4, SE 1/4 State of Montana 


Township 1 North, Range 38 East  


Section 19 NE 1/4, SE 1/4 Westmoreland 
  20 SW 1/4, NW 1/4 Westmoreland 
  29 SW 1/4, NW 1/4 Westmoreland 
 30 NE 1/4, SE 1/4  
  31 NE 1/4, NW 1/4, SW 1/4 Westmoreland 
  32 NW 1/4 Westmoreland 


Township 1 South, Range 38 East  


Section 04 NE 1/4, SE 1/4, SW 1/4 Westmoreland 
 
This table provides a list of landowners and their addresses. 
 


Surface Owners Address City State Zip Code 
Clark McCall Land and Cattle, LLLP 
Attn: Stephen Brandt HC 72, Box 935  Hysham MT 59038 


Fay Haynie PO Box 860  Grass Range MT 59032 
City of Hardin  406 N. Cheyenne  Hardin MT 59034 
State of Montana DNRC 1625 East 11th Ave. Helena MT 59601 
Crum Ranches LLC 
ATTN: Debbie Hamilton HC 72, Box 973  Hysham MT 59038 


USA In Trust for the Crow Tribe  PO Box 69 Crow Agency MT 59022 
Big Horn County Commissioners  PO Box 908 Hardin MT 59034 
WCC Land Holding  PO Box 449 Hardin MT 59034 
Westmoreland Absaloka Mining LLC  PO Box 449 Hardin MT 59034 
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Attachment #3 – Introduction and Compliance with Regulations 
 
Westmoreland Absaloka Mining, LLC (Westmoreland), owns and operates the Absaloka Mine, 
located in Big Horn County, Montana, under Surface Mining Permit No. C1985005 (renewed 01-25-
2018) issued by the Montana Department of Environmental Quality (MDEQ) and Federal Permit No. 
MT-0007H (renewed 01-26-18) issued by the Office of Surface Mining Reclamation and Enforcement 
(OSM). The Absaloka Mine is located east of Hardin, Montana.  
 
This document is a request by Westmoreland for partial bond release liability for reclamation of the 
Absaloka Mine. The request is specifically for Phase III bond liability release of approximately 502 
acres of reclaimed lands in the permit area.  Present bond liability for Absaloka Mine is 
$24,180,000.00. The purpose of this bond liability release request is to document the progress of 
reclamation by Westmoreland.  
 
This application was prepared in compliance with the Montana Strip and Underground Mine 
Reclamation Act and the Permanent Regulatory Program pursuant to the Act.  The submittal 
specifically addresses the portions of ARM 17.24.1111 through 17.24.1116, which apply to bond 
release applications. 
 
The Phase III Bond Release Map is shown in Exhibit 1. The exhibit shows the requested bond release 
polygons and associated reclamation fields. Reclamation work was completed in accordance with 
the approved permit C1985005 reclamation plan.   
 
Reclamation Phase III [ARM 17.24.1116(6)(c)] shall be deemed completed when at least ten growing 
seasons have passed from the completion of reclamation treatments; a stable landscape has been 
established consistent with the approved postmining land use; the lands are not contributing 
suspended solids to stream flow or runoff outside the permit area in excess of the requirements of 
the permit; and as applicable, the provisions of a plan approved by the department for the sound 
future management of any permanent impoundment by the permittee or landowner have been 
implemented to the satisfaction of the department. It is Westmoreland’s belief that it has met these 
requirements. 
 
Areas disturbed and reclaimed prior to 1978 are included in this application.  These areas include 
Stand 015 and Stand 024B, comprising a total of 6 acres. 
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REQUEST FOR PARTIAL BOND RELEASE 
 
This request for partial release was prepared in compliance with the Montana Strip and Underground 
Mine Reclamation Act and the Permanent Regulatory Program pursuant to the Act.  The submittal 
specifically addresses the portions of ARM 17.24.1111 through 17.24.1116, which apply to bond 
release applications. 
 
MCA 82-4-232(6)(a) and (b): Area Mining Required -- Bond -- Alternative Plan 
 
 (6) (a) The permittee may file an application with the department for the release of all or part of 
a performance bond. The application must contain a proposed public notice of the precise location 
of the land affected, the number of acres for which bond release is sought, the permit and the date 
approved, the amount of the bond filed and the portion sought to be released, the type and 
appropriate dates of reclamation work performed, and a description of the results achieved as they 
relate to the permittee's approved reclamation plan. In addition, as part of any bond release 
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. 
 
(b) The department shall determine whether the application is administratively complete. An 
application is administratively complete if it includes: 
 
(i) the location and acreage of the land for which bond release is sought; 
 
(ii) the amount of bond release sought; 
 
(iii) a description of the completed reclamation, including the date of performance; 
 
(iv) a discussion of how the results of the completed reclamation satisfy the requirements of the 
approved reclamation plan; and 
 
(v) information required by rules implementing this part. 
 
ARM 17.24.1111 BONDING:  BOND RELEASE APPLICATION CONTENTS 
 
(1) This application is for partial liability release for the completion of approved reclamation work 
for pastureland and grazing land as post mine land uses.  The reclamation was completed in 
accordance with the Phase III revegetation criteria applicable to and consistent with the approved 
postmining land use pursuant to ARM 17.24.1116(6)(c). 
 
 (2) The time of filing will allow the Department to properly evaluate the completed reclamation 
operations. 
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(3) The application includes a copy of a letter to be sent to the following adjoining property 
owners, surface owners, local government bodies, planning agencies and sewage and water 
treatment facilities: Stephen Brandt, Fay Haynie, City of Hardin, State of Montana, and Crow Tribe.  
They will be notified of Westmoreland’s intention to seek partial bond release.  A copy of the 
notification letter is shown in Attachment 5. 
 
(4) Notarized statement is on the application form. 
 
(5) A copy of the public notification is shown in Attachment 6.  Proof of publication of the 
advertisement will be submitted within 30 days of the final printing of the public notification. 
 
 
ARM 17.24.1112 BONDING: ADVERTISEMENT OF RELEASE APPLICATIONS AND RECEIPT OF 
OBJECTION 
 
(1) (a) - (h) The public notification will be submitted to the Big Horn County News located 


in Hardin, MT for advertisement in four consecutive weekly publications following the 
completeness review.  It contains all the required items listed in sub-paragraphs (b) - (h). 


 
(2) The deadline for written objections, requests for informal conferences or requests for public 
hearings by affected persons related to this proposed bond release application is 30 days following 
the last advertisement. 
 
ARM 17.24.1116 BONDING:  CRITERIA AND SCHEDULE FOR RELEASE OF BOND 
 
(1) It is Westmoreland’s belief that the requirements of the approved reclamation plans have 
been met. Therefore, Westmoreland requests liability release on approximately 538 acres of 
reclaimed areas.  The bond release fields are shown on Exhibit 1, as described in the application form, 
Attachment 1.  A summary of acreage by type of bond release and reclamation stand is provided in 
Table 1. 
 
(2) Westmoreland recognizes that it would remain responsible for any corrective actions 
necessary to comply with the Act, sub-chapters 3 - 13 of the rules, and the permit until final bond 
release. 
 
(3) Westmoreland is requesting release from the bond liability on the application parcels for 
completion of backfill, regrade, drainage control, soil placement, and seeding in accordance with the 
approved alternate reclamation plan.  All drill holes have been properly abandoned.  Soils have been 
replaced, revegetation has been established, and noxious weeds are controlled in accordance with 
the approved alternate reclamation plan.   
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(4) Westmoreland is requesting liability release of Phase III bond release acreages as provided in 
Table 1.   
 
(5) Current bond liability for Absaloka Mine is $24,180,000.00. The purpose of this bond liability 
release request is to document the progress of reclamation by Westmoreland.  
 
(6) This application is for Phase III reclamation acres as provided in Table 1.   
 
(6) (c) The following items briefly address the methods used by Westmoreland to complete 


requirements for Reclamation Phase III. 
The areas included in this application have been reclaimed in accordance with the mine Reclamation 
Plan (Exhibit B-31) and in compliance with applicable ARM regulations.  Reclamation includes 
respreading of soil, seeding, noxious weed control, and vegetation monitoring.  In addition to 
seeding, shrubs and trees have been seeded or planted at selected locations and wetland features 
have been seeded or planted using approved species. 
 
Dates of soil and seed application for each stand are provided in Table 2.  All of the stands included 
in this application have been seeded for at least 10 growing seasons and monitoring for two years 
after the 6th growing season.  The bond release area has been included in grazing operations at the 
mine and has supported suitable forage for use by livestock and wildlife.   
 
Monitoring data from the bond release area is provided in the Phase III Bond Release Revegetation 
Monitoring Report (May 2023).  This report summarizes the establishment of diverse, effective, and 
permanent reclamation in both Grazing and Pasture Land Use types.  These findings are supported 
by the achievement of technical standards and statistical evaluations of those data. 
 
(6) (d) Phase IV bond release will be applied for in future applications. 
 
(7) Information from annual reports and monitoring data, generated pursuant to ARM 
17.24.645, 17.24.646, 17.24.723, and 17.24.1129, and from Department inspection reports may be 
used or referenced to support application for bond release. 
 
(8) Westmoreland understands that following bond release, the Department shall reassert 
jurisdiction under the Act and this chapter if it is demonstrated that the bond release or statement 
of reasons made pursuant to ARM 17.24.1114(4) was based upon fraud, collusion, or 
misrepresentation of material fact. 
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Attachment #4 – Tables 
 
Table 1. Summary of Stands and Acreages for SL21 Phase III Bond Release 


  


 Table Notes: 
 1 Acreage is rounded to the nearest whole number 


* Stand reclaimed prior to the 1978 regulations  
 


 


Stand Acreage1 
Stand 15* 5 


Stand 24B* 1 
Stand 093P 1 
Stand 097 35 
Stand 174 3 


Stand 178a 0 
Stand 178b 5 
Stand 201a 1 
Stand 201b 1 
Stand 203a 3 
Stand 203b 5 
Stand 220 30 
Stand 241 17 
Stand 242 20 
Stand 243 11 
Stand 244 23 
Stand 245 32 
Stand 246 18 
Stand 248 10 
Stand 249 15 
Stand 250 25 
Stand 251 30 
Stand 252 7 
Stand 253 6 
Stand 254 11 
Stand 255 13 
Stand 256 46 
Stand 257 10 
Stand 258 4 
Stand 259 25 
Stand 260 10 
Stand 264 24 
Stand 265 15 
Stand 266 22 
Stand 267 52 


TOTALS: 35 Stands 538 acres 
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Table 2. RMDS for SL21 Phase III Bond Release Application Stands 


Field 
Information Soiling Seeding and Planting Bond Release Summary 


Field 
ID Acres Soiling 


Date Material Target Depth Seed/Plant 
Date Seed Mix or Plant Species Rate Phase I Phase II Phase 


III 


Stand 
015 4.74 NR NR NR 4/1975 1974: Composite, plus 


ponderosa pine. 23 SL20(2022) SL20(2022) SL21 
(2023) 


Stand 
024B 1.38 NR NR (Reported Depth) 


Topsoil = 8" 4/1975 Old NR SL20(2022) SL20(2022) SL21 
(2023) 


Stand 
093P 1 NR TS NR 10/1981 Ponderosa pine seed NR 1985 SL20(2022) SL21 


(2023) 
Stand 
097 35 NR TS NR 10/1981 Modified reclamation & 


drainage bottom NR 1985 SL20(2022) SL21 
(2023) 


Stand 
174 3 1993 TS 


(Calculated Depth) 
Subsoil=15.2", 
Topsoil=6.1" 


11/2/1993 1991: lowland (4.8) 
1992: upland (4.8) 4.8 51(2000) SL20(2022) SL21 


(2023) 


Stand 
178a 0 1994 TS 


(Calculated Depth) 
Subsoil=18.3", 
Topsoil=12.3" 


5/17/1994 1992: upland 12.7 51(2000) SL20(2022) SL21 
(2023) 


Stand 
178b 5 1994 TS 


(Calculated Depth) 
Subsoil=18.3", 
Topsoil=12.3" 


5/17/1994 1992: upland 12.7 51(2000) SL20(2022) SL21 
(2023) 


Stand 
201a 1 1997 TS 


(Calculated Depth) 
Subsoil=13.8", 
Topsoil=10.3" 


8/23/1997 1992: lowland 4.6 51(2000) SL20(2022) SL21 
(2023) 


Stand 
201b 1 1997 TS 


(Calculated Depth) 
Subsoil=13.8", 
Topsoil=10.3" 


8/23/1997 1992: lowland 4.6 51(2000) SL20(2022) SL21 
(2023) 


Stand 
203a 3 1997 NR NR 10/1997 1992: lowland -- 51(2000) SL20(2022) SL21 


(2023) 
Stand 
203b 5 1997 NR NR 10/1997 1992: lowland -- 51(2000) SL20(2022) SL21 


(2023) 
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Field 
Information Soiling Seeding and Planting Bond Release Summary 


Field 
ID Acres Soiling 


Date Material Target Depth Seed/Plant 
Date Seed Mix or Plant Species Rate Phase I Phase II Phase 


III 


Stand 
220 30 1999 TS 


(Calculated Depth) 
Subsoil=Unmined, 


Topsoil=2.8" 
10/4/1999 Upland 


Lowland 
5.0 
5.0 


1985, 
53(2001) 68(2004) SL21 


(2023) 


Stand 
241 17 2004 TS 


(Verified Depth) 
Subsoil=15.8", 
Topsoil=5.5" 


10/26/2004 
5/2014 


2002: lowland (7.5) 
2002: upland (4.3) 
5/2014: Silver & big 
sagebrush, juniper, 
chokecherry, golden 
currant, Woods' rose, 
snowberry 


7.5 
4.3 97(2009) 97(2009) SL21 


(2023) 


Stand 
242 20 2004 TS 


(Verified Depth) 
Subsoil=16.8", 
Topsoil=6.3" 


10/20/2005 Grassland 4.5 97(2009) 97(2009) SL21 
(2023) 


Stand 
243 11 2004 TS 


(Verified Depth) 
Subsoil=36.0", 
Topsoil=12.0" 


10/25/2004 
5/2013 
5/2014 


2000: drainage (3.8) 
2013: Woods' rose, 
snowberry, chokecherry, 
buffaloberry 
2014: American plum, 
chokecherry, buffalo berry, 
snowberry 


3.8 68(2004) 82(2007) SL21 
(2023) 


Stand 
244 23 2004 TS 


(Verified Depth) 
Subsoil=18.5", 
Topsoil=3.0" 


10/7/2004 2002: upland 3.9 68(2004) 82(2007) SL21 
(2023) 


Stand 
245 32 2004 TS 


(Verified Depth) 
Subsoil=26.5", 
Topsoil=11.5" 


10/10/2004, 
5/2014 


2002: upland (4.7) 
2014: ponderosa pine 4.7 79(2006) 82(2007) SL21 


(2023) 


Stand 
246 18 2004 TS 


(Verified Depth) 
Subsoil=19.3", 
Topsoil=7.3" 


12/20/2004 2004: upland 5.6 79(2006) 82(2007) SL21 
(2023) 
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Field 
Information Soiling Seeding and Planting Bond Release Summary 


Field 
ID Acres Soiling 


Date Material Target Depth Seed/Plant 
Date Seed Mix or Plant Species Rate Phase I Phase II Phase 


III 


Stand 
248 10 2004 TS 


(Verified Depth) 
Subsoil=22.3", 
Topsoil=9.0" 


11/14/2004 2002: upland 5 79(2006) SL20(2022) SL21 
(2023) 


Stand 
249 15 2005 TS 


(Verified Depth) 
Subsoil=18.7", 
Topsoil=6.3" 


2/13/2006 2005: grassland 4 79(2006) 97(2009) SL21 
(2023) 


Stand 
250 25 2005 TS 


(Verified Depth) 
Subsoil=15.4", 
Topsoil=7.8" 


10/21/2005 2004: lowland 
2004: upland 


5.4 
4.5 97(2009) 97(2009) SL21 


(2023) 


Stand 
251 30 2005 TS 


(Verified Depth) 
Subsoil=17.7", 
Topsoil=5.8" 


9/21/2005 
2002: drainage 
2004: lowland 
2004: upland 


7.5 
8.0 
4.5 


79(2006) 97(2009) SL21 
(2023) 


Stand 
252 7 2005 TS 


(Verified Depth) 
Subsoil=19.0", 
Topsoil=5.5" 


9/20/2005 2004: upland 4.6 79(2006) 97(2009) SL21 
(2023) 


Stand 
253 6 2006 TS 


(Verified Depth) 
Subsoil=19.0", 
Topsoil=8.0" 


5/3/2006 2002: drainage 5 97(2009) 97(2009) SL21 
(2023) 


Stand 
254 11 2006 TS 


(Verified Depth) 
Subsoil=20.0", 
Topsoil=7.5" 


5/4/2006 2005: grassland 4.8 97(2009) 97(2009) SL21 
(2023) 


Stand 
255 13 2006 TS 


(Verified Depth) 
Subsoil=23.0", 
Topsoil=6.7" 


11/7/2006 
5/2014 


2005 grassland (4.6) 
2014: Juniper, pine, 
American plum, 
chokecherry, golden 
currant, Woods' rose, 
buffaloberry, snowberry 


4.6 


97(2009) 97(2009) 


SL21 
(2023) 


Stand 
256 46 2006 TS 


(Verified Depth) 
Subsoil=21.4", 
Topsoil=8.6" 


6/14/2006 2005: grassland 4.8 79(2006) 97(2009) SL21 
(2023) 
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Field 
Information Soiling Seeding and Planting Bond Release Summary 


Field 
ID Acres Soiling 


Date Material Target Depth Seed/Plant 
Date Seed Mix or Plant Species Rate Phase I Phase II Phase 


III 


Stand 
257 10 2006 TS 


(Verified Depth) 
Subsoil16.0", 
Topsoil=6.5" 


6/19/2006 2005: grassland 5.2 79(2006) 97(2009) SL21 
(2023) 


Stand 
258 4 2006 TS 


(Verified Depth) 
Subsoil=19.0", 
Topsoil=8.5" 


6/19/2006 2005: grassland 6 79(2006) 97(2009) SL21 
(2023) 


Stand 
259 25 2006 TS 


(Verified Depth) 
Subsoil=17.8", 
Topsoil=6.8" 


10/24/2007 2005: grassland NR 97 (2009) & 
SL20(2022) SL20(2022) SL21 


(2023) 


Stand 
260 10 2006 TS 


(Verified Depth) 
Subsoil=11.0", 
Topsoil=7.0" 


11/7/2006 2005: grassland 4 97(2009) 97(2009) SL21 
(2023) 


Stand 
264 24 2008 TS 


(Verified Depth) 
Subsoil=15.4", 
Topsoil=6.6" 


7/31/2008 2006: grassland 5 97(2009), 
SL20(2022) SL20(2022) SL21 


(2023) 


Stand 
265 15 2008 TS 


(Verified Depth) 
Subsoil=13.7", 
Topsoil=10.7" 


5/6/2008 2005: grassland 5 97(2009), 
SL20(2022) SL20(2022) SL21 


(2023) 


Stand 
266 22 2009 TS 


(Verified Depth) 
Subsoil=28.5", 
Topsoil=9.0" 


11/11/2009 2006: grassland 5 97(2009), 
SL20(2022) SL20(2022) SL21 


(2023) 


Stand 
267 52 2009 TS 


(Verified Depth) 
Subsoil=27.0", 
Topsoil=6.0" 


11/7/ 2009 2006: grassland 5 SL20(2022) SL20(2022) SL21 
(2023) 
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Attachment #5 – Landowner Notification Letter 
 
Dear Landowner: 
 
Westmoreland Absaloka Mining, LLC (Westmoreland), owns and operates the Absaloka Mine, located in 
Big Horn County, Montana, under Surface Mining Permit No. C1985005 (renewed 01-25-2018) issued by the 
Montana Department of Environmental Quality (MDEQ) and Federal Permit No. MT-0007H (renewed 01-26-
2018) issued by the Office of Surface Mining Reclamation and Enforcement (OSM).  
 
Westmoreland submitted to the Montana Department of Environmental Quality an application for partial 
release of bond liability on 502 acres of land on which Phase III reclamation has been completed. These lands 
are located within portions of the following legal descriptions: 
 
Township 1 North, Range 37 East: 
 Sections 25, 26, 35, and 36 
Township 1 North, Range 38 East: 
 Sections 19, 20, 29, 30, 31, and 32 
Township 1 South, Range 38 East: 
 Section 4 
 
Phase III reclamation includes meeting the revegetation criteria applicable to and consistent with the 
approved postmining land use pursuant to ARM 17.24.1116(6)(c). These activities were completed on the 
above described lands in accordance with the Montana Strip and Underground Mine Reclamation Act, the 
rules adopted there under and the approved mining and reclamation plan and permit for Absaloka Mine. 
 
Present bond liability for Absaloka Mine is $24,180,000.00. The purpose of the bond release liability request 
is to document the progress of reclamation by Westmoreland. 
 
The application is available for inspection at the Department of Environmental Quality office in Helena (1520 
E 6th Avenue). Electronic copies of the application may be requested by visiting the website 
https://deq.mt.gov/mining/Programs/coal or 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.  
  
This letter is being sent to fulfill the requirements of ARM 17.24.1111(3) of Montana’s Permanent Program, 
Strip and Underground Reclamation Rules and Regulations.  
  
Sincerely,  
Dustin Martens  
Permit Coordinator  
Engineering & Environmental Department 



https://deq.mt.gov/mining/Programs/coal

mailto:DEQCoal@mt.gov

mailto:DEQCoal@mt.gov
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Attachment #6 – Public Notice 
 


PUBLIC NOTICE 
 
Westmoreland Absaloka Mining, LLC (Westmoreland), owns and operates the Absaloka Mine, located in 
Big Horn County, Montana, under Surface Mining Permit No. C1985005 (renewed 01-25-2018) issued by 
the Montana Department of Environmental Quality (MDEQ) and Federal Permit No. MT-0007H (renewed 
01-26-2018) issued by the Office of Surface Mining Reclamation and Enforcement (OSM).  
 
Westmoreland submitted to the Montana Department of Environmental Quality an application for partial 
release of bond liability on 502 acres of land on which Phase III reclamation has been completed. These 
lands are located within portions of the following legal descriptions: 
 
Township 1 North, Range 37 East: 
 Sections 25, 26, 35, and 36 
Township 1 North, Range 38 East: 
 Sections 19, 20, 29, 30, 31, and 32 
Township 1 South, Range 38 East: 
 Section 4 
 
Phase III reclamation includes meeting the revegetation criteria applicable to and consistent with the 
approved postmining land use pursuant to ARM 17.24.1116(6)(c). These activities were completed on the 
aforementioned lands in accordance with the Montana Strip and Underground Mine Reclamation Act, the 
rules adopted there under and the approved mining and reclamation plan and permit for Absaloka Mine. 
Present bond liability for Absaloka Mine is $24,180,000.00. The purpose of the bond release request is to 
document the progress of reclamation by Westmoreland. 
 
The application is available for inspection at the Department of Environmental Quality office in Helena 
(1520 E 6th Avenue). Electronic copies of the application may be requested by visiting the website 
https://deq.mt.gov/mining/Programs/coal or 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.  
 
  



https://deq.mt.gov/mining/Programs/coal

mailto:DEQCoal@mt.gov

mailto:DEQCoal@mt.gov
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