
      138 Rosebud Ln. 
  Colstrip, MT 59323 
406-748-5100
www.westmoreland.com

May 1, 2025 

Emily Lodman 
Coal Section, Acting Coal Section Supervisor 
Department of Environmental Quality 
1520 East Sixth Ave 
PO Box 200901 
Helena, MT 59620 

Permit ID: C1986003A  
Revision Type: Minor Revision 
Permitting Action: Submittal  
Subject: SL 18; Bond Calculation 

Dear Mrs. Lodman: 

Westmoreland Rosebud Mining LLC (WRM) is requesting a Phase III Bond Release on 
approximately 442 acres within the Rosebud Mine – Area A (C1986003A) permit 
located near Colstrip, Montana. The request is specifically for liability release for Phase 
III reclamation and meets the requirement for a bond release application as defined 
within ARM 17.24.1116 (6)(c) of the rules. The present bond liability for Area A of the 
Rosebud Mine is $32,130,000. The purpose of this bond release request is to document 
the progress of reclamation by WRM at the Rosebud Mine. Further information 
regarding this bond release can be found in the attached Bond Release Application 
dated April 28, 2025. 

Should you require any additional information or documentation to facilitate your review, 
please do not hesitate to contact Noelle Boyer at (720) 440-6369 or 
NBoyer@westmoreland.com directly. 

Sincerely, 

Russ Batie, P.E. 
Environmental Manager 
Westmoreland Rosebud Mining LLC 
Phone: (406) 748-5179 
Fax: (406) 748-518 
Email: RBatie@westmoreland.com  

mailto:NBoyer@westmoreland.com
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Gilbert, Sharona

From: Transfer Service
Sent: Friday, May 2, 2025 10:05 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: Surety Letter 18 Area A Cover Letter.pdf 

SENT TO: DEQCoal@mt.gov 

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



2

MESSAGE: 

Please see the attached Surety Letter 18 bond calculation for 
Westmoreland Rosebud Mine Area A. Should you require any 
additional information or documentation to facilitate your review, 
please do not hesitate to contact Noelle Boyer at (720) 440-6369 or 
NBoyer@westmoreland.com directly. Have a good weekend, Noelle  

 

To download this file,  
click on the link below: 

http://transfer.mt.gov/transfer/ReceivedFileReport?TransferID=ad363a47-3e5d-4933-bcc0-bfbf5cd4feee 

Replies to this email are not monitored. 
 

https://transfer.mt.gov/  
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Gilbert, Sharona

From: Transfer Service
Sent: Friday, August 7, 2026 9:55 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: Westmoreland Rosebud Mine Area A SL18.zip 

SENT TO: DEQCoal@mt.gov 

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

MESSAGE: 
Please see the attached first-round completeness deficiency response 
for Surety Letter SL18 in Area A. Let me know if you have any questions, 
Noelle  

 

To download this file,  
click on the link below: 

http://transfer.mt.gov/transfer/ReceivedFileReport?TransferID=2c0d5b32-2336-4c79-b076-458460dad41d
 

Replies to this email are not monitored. 
 

https://transfer.mt.gov/  
 

 

 



 
 

P.O. Box 99, Colstrip, Montana 59323   

August 6, 2026 
 
Emily Lodman 
Coal Section, Coal Section Supervisor 
Department of Environmental Quality 
1520 East Sixth Ave 
PO Box 200901 
Helena, MT 59620 
 
Permit ID: C1986003A  
Revision Type: Bond Release 
Permitting Action: Deficiency  
Subject:SL18; First Round Completeness Deficiency   
 
Dear Emily: 
 
In response to the Montana Department of Environmental Quality first round completeness 
deficiency for SL18 Phase III bond release in Area A dated June 30, 2025, Westmoreland 
Rosebud Mining, (WRM) has the following response: 
 
ARM 17.24.1116(1): There are multiple fields that were included in the application that have not 
received Phase II bond release due to concerns identified in the SL16 Acceptability letter. These 
include A06103, A06108, and A12401 (~10 acres). Please either update the bond release 
application to include these areas for Phase II to allow these fields to be phase III eligible or 
withdraw them from the application. Adding Phase II into the SL18 application would require an 
update to the public notice as well. 

While WRM is confident that MTDEQ can review and approve these acres as if they meet the 
standards for Phase III, they most certainly meet the standards for Phase II. WRM has added 
these acres to the application materials. Please find them added to the application and drawings 
in this response.  

There are several fields that appear to be eligible for Phase III release where the old dragline 
corridor crossed the Area E permit that are now included in the Area A permit that were not 
included in the application. Please evaluate these fields to determine if they should have been 
included in this application. The permit acres may need to be adjusted if these acres are 
included. 

Cedar Creek has only evaluated these fields for one year; the second evaluation will happen 
during the growing season of 2026. These have not been added to the application. 

The current submission includes approximately 442 acres, but portions of the application 
reference 422 acres and the Revegetation report cites 464 acres. Please evaluate total acreage 
submitted, and update the entire application for consistency, including the public notice, bond 
form, etc. 

WRM has mis-typed the acreage in a couple portions of the application, the correct acreage is 
442 acres. The revegetation report includes some areas that have been previously released 



 
 

P.O. Box 99, Colstrip, Montana 59323   

other Phase III applications. Please note that the acreage in the application submitted by WRM 
is the correct acreage for this application. 

ARM 17.24.1116(6)(c)(i): The Phase III vegetation report indicates that Cropland areas are 
being applied for bond release, though no sampling locations are provided for the 154 cropland 
acres in the application. ARM17.24.726(3) requires sampling efforts for cropland to be 
conducted. Additionally, there is no demonstration that cropland areas meet the requirements of 
ARM 17.24.764. Please provide the required information necessary to demonstrate that the 154 
acres of cropland have met requirements cited above to achieve Phase III bond release.  

WRM received the harvest numbers from Mr. Valdez on December 15, 2025, the previous 3 
years of harvest. The following numbers as reported are 348 bales in 2023, 408 bales in 2024 
and 379 bales in 2025. Mr Valdez estimates his bales at 1500 lbs. These numbers are well 
above the productivity found in the following documents: 

*Cedar Creek has a reported productivity of non-irrigated 0.30 tons/acre. 

https://revenuefiles.mt.gov/files/Resources/Government/Agricultural-Land-Valuation-Advisory-
Committee/Reports-and-Supplemental-Documents/2022-Agricultural-Land-Advisory-Committee-
Handout.pdf 

pg 29 Non-Irrigated Hay land – Productivity (tons of vegetation) 0.71 tons/acres 

https://www.sare.org/wp-content/uploads/SW03_063.pdf 

Western SARE (Sustainable Agriculture Reserch & Education) estimates dryland yields at 1.04 
tons across the state of Montana, noting that yields in the eastern part of the state can fluctuate 
dramatically. Typically, in Rosebud County, Montana, dryland alfalfa harvest yields typically 
average between 1.0 to 1.5 tons per acre, depending strictly on localized seasonal moisture and 
precipitation. 

ARM 17.24.1116(6)(c)(ii): Please include post-mine drainage centerlines in all CAD files and 
PDF maps. This detail is important to inspectors assessing the stability of the landscape in 
accordance with 17.24.1116(6)(c)(ii).  

The post-mine drainage centerlines have been added to all maps. 

ARM 17.24.1116(6)(c)(iv): Pond PO-010 was approved as a permanent pond under the Area E 
permit, but that documentation has not yet been transferred to the Area A permit. Pond 10 is 
now a pond within the Area A permit. Clean up the Area A permit documents (17.24.504, 
17.24.639, 17.24.642) to acknowledge the addition of PO-010 as a permanent pond approved 
under the Area E permit and transferred to the Area A permit will be required for this field to be 
eligible in this application. Please provide a permit revision to update these permit documents 
for this pond to be eligible or withdraw this field from the current application. 

Per discussion with DEQ on May 14, 2026, all documentation transfers for Pond PO-010 from 
the Area E permit to the Area A permit will be completed as part of the mid-permit review and 
submitted under a revision outside of this bond release application. 

https://revenuefiles.mt.gov/files/Resources/Government/Agricultural-Land-Valuation-Advisory-Committee/Reports-and-Supplemental-Documents/2022-Agricultural-Land-Advisory-Committee-Handout.pdf
https://revenuefiles.mt.gov/files/Resources/Government/Agricultural-Land-Valuation-Advisory-Committee/Reports-and-Supplemental-Documents/2022-Agricultural-Land-Advisory-Committee-Handout.pdf
https://revenuefiles.mt.gov/files/Resources/Government/Agricultural-Land-Valuation-Advisory-Committee/Reports-and-Supplemental-Documents/2022-Agricultural-Land-Advisory-Committee-Handout.pdf
https://www.sare.org/wp-content/uploads/SW03_063.pdf


 
 

P.O. Box 99, Colstrip, Montana 59323   

 
 
Should you require any additional information or documentation to facilitate your review, please 
do not hesitate to contact Noelle Boyer at (720) 440-6369 or 
NBoyer@westmoreland.com directly.  
 
Sincerely, 
 
 
 
Wade Steere PE 
Environmental Permitting Manager 
Westmoreland Rosebud Mining LLC 
P.O. Box 99, 114 Rosebud Lane 
Direct: 406-748-5110 | Cell: 406-839-8189 | Fax: 406-748-5202 
Employee Email: wsteere@westmoreland.com | Website: www.westmoreland.com 
 
 

mailto:NBoyer@westmoreland.com
mailto:wsteere@westmoreland.com
http://www.westmoreland.com/
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	Rosebud A SL18 Deficiency Response_08-07-26


Sheet1

		Average Hay Bail Width		5		feet		Estimated lbs per bail				1500		lbs		Crop Land Acres				260		acres

		Production Numbers
from Valdez		Bail
Count		Estimated
Tons		Estimated
Tons/Acre

		2023		348		261		1.00

		2024		408		306		1.18

		2025		379		284		1.09

		*In Rosebud County, Montana, dryland alfalfa harvest yields typically average between 1.0 to 1.5 tons per acre, depending strictly on localized seasonal moisture and precipitation. Statewide averages usually sit right around 1.04 tons per acre for dryland, but yields in the eastern part of the state can fluctuate dramatically.

		https://www.sare.org/wp-content/uploads/SW03_063.pdf
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LEGAL DESCRIPTION 
 


Legal Description Surface Owner 
Phase II 
T1N, R41E   
Sec. 5 SW¼ WPP LLC 
T2N, R41E   
Sec. 31 N½ WPP LLC 
Phase III 
T1N, R40E   


Sec. 1 SE¼NE¼ WPP LLC 
T2N, R40E   


Sec. 36 W½W½ State of Montana 
T1N, R41E   
Sec. 3 NE¼ PP&L Montana ETAL 
 3 N½SE¼ Great Northern Properties LP 
 4 N½ Westmoreland Rosebud Mining LLC 
 5 ALL WPP LLC 
 6 SW¼NW¼ WPP LLC 
 6 SE¼SE¼ Booth Land & Livestock Co 
 7 N½NE¼ WPP LLC 
 8 N½NW¼ WPP LLC 
T2N, R41E   
Sec. 28 SW¼SW¼ PPL Montana LLC 
 29 SE¼SE¼ Westmoreland Rosebud Mining LLC 
 30 SE¼SE¼ Westmoreland Rosebud Mining LLC 
 31 N½ WPP LLC 
 32 NE¼NE¼ WPP LLC 
 33 NW¼NW¼ Colstrip Comm Serv LLC 
 34 SE¼SE¼ PPL Montana LLC 
 35 SW¼SW¼ Great Northern Properties LP 
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Surface Owners Address City State Zip Code 


Booth Land and Livestock Co Highway 85, 
Box 72 Lucerne CO 80646 


Colstrip Comm Serv LLC 600 Hamilton St 
Ste 600 Allentown PA 18101 


WPP LLC PO Box 1745 Miles City MT 59301 
PP&L Montana ETAL 303 N Broadway Billings MT 59101 


PPL Montana LLC 600 Hamilton St 
Ste 600 Allentown PA 18101 


Great Northern Properties LP PO Box 1745 Miles City MT 59301 
City of Colstrip PO Box 1902 Colstrip MT 59323 


Bureau of Land Management 5001 Southgate 
Dr Billings MT 59101 


Westmoreland Rosebud Mining LLC PO Box 99 Colstrip MT 59323 
Rosebud County Commissioners PO Box 47 Forsyth MT 59327 
State of Montana PO Box 99 Colstrip MT 59323 
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INTRODUCTION 
 
Westmoreland Rosebud Mining LLC (Westmoreland), owns and operates the Rosebud Mine, 
located in Rosebud County, Montana, under Surface Mining Permit No. C1986003A (renewed 
10/12/2022) issued by the Montana Department of Environmental Quality (MDEQ). The Area A 
permit is located west of Colstrip, Montana.  
 
This document is a request by Westmoreland for Partial Bond Release for Area A Reclamation.  
The request is specifically for release of approximately 10 Acres of Phase II and 442 acres of Phase 
III liability for reclaimed lands. No monetary reduction is requested at this time for Rosebud Mine 
Area A near Colstrip, Montana. The reclamation bond for surface mine permit, C1986003A, 
currently held with the Department is $32,130,000. The purpose of this bond release request is to 
document the progress of reclamation by Westmoreland at the Rosebud Mine. Please note that 
some of the fields fall outside the current MSUMRA law requiring Phase 4. WRM is requesting 
liability release of these areas and requests that they are not removed from the permit.  
 
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. 
 
Reclamation Phase III [ARM 17.24.1116(3)(c)] is deemed to have been completed when: the 
applicable responsibility period (which commences with the completion of any reclamation 
treatments as defined in ARM 17.24.725) has expired and the revegetation criteria in ARM 
17.24.711, 17.24.716, 17.24.717, 17.24.724, 17.24.726, 17.24.728, 17.24.730 through 17.24.733, 
17.24.815, and 17.24.825 are met; a stable landscape has been established; and the lands are not 
contributing suspended solids to stream flow or runoff outside the permit area in excess of the  
requirements of the Act, ARM 17.24.633, or the permit.  It is Westmoreland’s belief that the 
requirements of the approved reclamation plan have been met.  
 
Rosebud Mine’s Phase III Revegetation Success Evaluation – 2021-2023 Report and Exhibit 1 
Phase III Bond Release presenting the requested bond release polygons and associated reclamation 
fields accompany this application. Reclamation work was completed in accordance with the 
approved permit C1986003A reclamation plan. 
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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. 
 
 
17.24.1111 BONDING:  BOND RELEASE APPLICATION CONTENTS 
 
(1) Westmoreland files this application for partial release from the permit liability for the 
completion of approved reclamation plans for wildlife usage and livestock grazing.  The 
reclamation was completed in accordance with the approved reclamation plans and included but 
was not limited to drill hole plugging, backfilling, regrading, drainage control, soil placement, and 
seeding. 
 
 (2) The time of filing will allow the Department to properly evaluate the completed 
reclamation operations. 
 
(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: WPP LLC, Booth Brothers Land and Livestock, the City of Colstrip which 
owns and operates the planning, water and sewage departments, Rosebud County, Bureau of Land 
Management, and Westmoreland Rosebud Mining LLC.  They will be notified of Westmoreland’s 
intention to seek partial bond release once the application is found complete.  A copy of the draft 
notification letter is shown on page 11. 
 
(4) Notarized statement is on the application form. 
 
(5) A copy of the draft public notification is shown on page 12.  Proof of publication of the 
advertisement will be submitted within 30 days of the final printing of the public notification. 
 
(6) Prospecting bond release is not applicable to this application. 
 
 
17.24.1112 BONDING: ADVERTISEMENT OF RELEASE APPLICATIONS AND 
RECEIPT OF OBJECTION 
 
(1) (a) - (h) The public notification will be submitted to the Independent Press located 


in Forsyth, 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.
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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 10 acres of Phase 
II and 442 acres of Phase III liability.  The bond release fields are shown on Exhibit 1 Phase II & 
III Bond Release as described in the application form on page 2. 
 
(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, seeding and land use in 
accordance with the approved 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 reclamation plan.   
 
(4) Westmoreland is requesting liability release of approximately 10 acres of Phase II and 457 
acres of Phase III reclamation at this time.   
 
(5) Westmoreland is not seeking a monetary reduction in the reclamation bond at this time. 
The total amount of bond in effect for the Area A permit is $32,130,000.00.  
 
(6) This application is for Phase II and Phase III reclamation acres provided in Table 1, on 
page 9. The approved post-mine land use and vegetation plans have been implemented by 
Westmoreland. 
 
(6) (a) Phase I bond release will be applied for when backfilling, regrading, and drainage 


control requirements have been met. Phase I bond release has been either approved or 
pending approval through previous bond release applications: Application SL17. 


 
(6) (b) Phase II bond release will be applied for when backfilling, regrading, and drainage 


control requirements have been met. Phase II bond release has been either approved or 
pending approval through previous bond release applications: Application SL17. 


 
(6) (c) The following items briefly address the methods used by Westmoreland to 


complete the applicable responsibility period (which commences with the completion of 
any reclamation treatments as defined in ARM 17.24.725) and the revegetation criteria in 
ARM 17.24.711, 17.24.716, 17.24.717, 17.24.724, 17.24.726, 17.24.728, 17.24.730 
through 17.24.733, 17.24.815, and 17.24.825. 


 
The last general seeding of the 442 acres included in the Phase III portion of the application, 
occurred in the 4th quarter of 2012 (see Table 1). 
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Livestock grazing has occurred in Area A pastures and has been reported in the various 
annual reports.  A summary of the last 9 years of grazing is shown in Table 2.  A modified 
rest-rotation system was used with the pastures alternating between early, late and no 
grazing regimes.  While AUM’s varied over the years, the utilization target of 65% (+/– 
10%) remained constant and was routinely meet. 
 
Vegetation parameter studies have been conducted by Cedar Creek Associates since 2021.  
The annual monitoring studies have been reported in the Vegetation Resource Reports.  
Bond release scale studies were conducted in 2021, 2022 and 2023.  Their final report 
Rosebud Mine’s Phase III Revegetation Success Evaluation – 2021 – 2023 Report, August 
2023 is included in this application as a separate report.  
 
It is Westmoreland’s belief that the Phase III requirements of the approved reclamation 
plans have been met and that the normal practices for grazing land and wildlife habitat 
management can be expected to be continued by the post-mine landowners. Westmoreland 
believes that these practices will not reduce the probability of permanent revegetation 
success within the post-mine pastures.  Westmoreland also believes that a stable landscape 
has been established and the lands are not contributing suspended solid to stream flow or 
runoff outside the permit area in excess of the requirements of the Act, ARM 17.24.633. 
 


 The following items briefly address the methods used by Westmoreland to complete 
reclamation in accordance with the reclamation III requirements. Reclamation fields were 
seeded or revegetated as shown in Table 1.  In addition, fish and wildlife habitats (including 
the undisturbed sites) and related environmental values have been protected in accordance 
with the Act, the rules, and the approved permit. Wildlife usage has been reported in the 
annual wildlife reports. 


 
It is Westmoreland’s belief that it has met the Phase III requirements as they apply to the 
approved reclamation plans for grazing land and wildlife habitat and that the normal 
practices for pond maintenance can be expected to continue by post-mine landowners. 


 
(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 following bond release, the Department shall reassert 
jurisdiction under the Act and this chapter if it 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 #1 – TABLES 
 


Table 1. PHASE III BOND RELEASE FIELD DATA 


Field Last Seeding Date  Field Last Seeding Date  Field Last Seeding Date 
A79101 Feb-79*  A83202 4/19/1985  A03203 10/10/2003 


A79102 10/1/1981  A83203 4/22/1985  A03204 10/14/2003 


A79201 May-79*  A83204 4/27/1985  A03205 10/14/2003 


A79202 May-79*  A83401 4/28/1985  A03206 10/14/2003 


A79203 May-79*  A84201 5/30/1984  A03207 10/14/2003 


A79204 May-79*  A84404 4/27/1985  A03302 10/10/2003 


A79205 May-79*  A84405 9/21/1981  A03303 10/10/2003 


A79301 Aug-79*  A85303 Aug-85*  A03304 10/10/2003 


A79302 Aug-79*  A85305 Aug-85*  A06103 1/30/2006 


A79303 4/9/1981  A87202 5/9/1990  A06108 1/27/2006 


A79304 4/9/1981  A87203 9/24/1987  A12201 6/20/2012 


A79305 Aug-79*  A89202 9/29/1989  A12202 6/20/2012 


A79306 Aug-79*  A89203 9/29/1989  A12203 6/20/2012 


A79307 Aug-79*  A89204 9/29/1989  A12401 6/20/2012 


A79401 Nov-79*  A89207 9/13/1989  E81303 Aug-81* 


A79402 8/6/1982  A89208 9/13/1989  E90305 Aug-90* 


A79403 8/6/1982  A91101 4/25/1991  E04208 May-04* 


A80101 11/21/1980  A91102 4/2/1991  E04209 May-04* 


A80102 11/21/1980  A92102 3/27/1992  E04301 Aug-04* 


A80201 8/6/1982  A92201 4/30/1992  E04304 Aug-04* 


A80202 11/21/1980  A92401 Nov-92*  E04308 Aug-04* 


A80203 May-80*  A93102 5/4/1993  E04312 Aug-04* 


A80301 10/7/1981  A93103 5/19/1993  E04315 NR 


A80302 Aug-80*  A93201 6/11/1993  E04316 NR 


A80303 Aug-80*  A94103 6/8/1994    


A80304 9/28/1981  A94201 6/8/1994    


A80401 Nov-80*  A94202 6/8/1994    


A80402 2/26/1981  A95101 5/31/1995    


A80403 2/26/1981  A97301 Feb-98*    


A81402 Nov-81*  A97308 Feb-98*    


A83201 4/8/1986  A03202 10/3/2003    


• WM = Wet Meadow 
• NR = Natural Revegetation 


• CL = Cropland 
• NA = Not Available 
• * = Seeding date based off of Field Name 
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TABLE 2. Pasture Grazing History 


Year Pasture Grazing Period AU’s Usage 
2011 A10 8/20 - 10/7 56 63 
2012 A5/9 8/11 – 9/15 56 68 
2012 A16 5/29 – 7/1 56 58 
2013 A5 8/10 – 10/19 75 80 
2014 A16 5/23 – 8/6 35 75 
2015 A5 6/5 – 7/15 35 64 
2015 A16 9/1 – 9/17 35 30 


2016 A5 Haul road 
created no graze   


2016 A13 8/19 – 10/15 35 58 
2018 A1/16 6/6 – 10/13 35 75 
2020 A1/16 6/5 – 9/25 35 75 
2021 A1/16 6/4 – 8/15 35 75 
2022 A1/16 6/6 – 9/1 35 75 
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DRAFT LANDOWNER NOTIFICATION LETTER 
 
Dear Sir: 
 
Westmoreland Rosebud Mining LLC has applied for partial bond release to the Department of Environmental Quality.  
This request is for completion of reclamation as approved in C1986003A. The reclamation also includes plugging of 
drill holes and completion of backfill, regrade, drainage control, topsoil placement and seeding as detailed under ARM 
17.24.1116 (7)(a)-(d) Reclamation Phase II and Phase III of Montana’s Permanent Program, Strip and Underground 
Reclamation Rules and Regulations. 
 
The specific permit number and acreages are shown in the following table: 
 


Permit No. Phase II Phase III 
C1986003A 10 442 


 
The application is for release of approximately 10 acres of Phase II and 442 acres of Phase III reclamation liability. 
No monetary reduction in the reclamation bond is being requested at this time. The total reclamation bond remaining 
in effect for the Area A permit is $32,130,000.  The lands are located within portions of the following legal 
descriptions: 
 


Area A – Rosebud County 
Phase II 
T1N, R41E Sec. 5 
T2N, R41E Sec. 31 
Phase III   
T1N, R40E Sec. 1 
T1N, R41E Sec. 3, 4, 5, 6, 7 and 8 
T2N, R40E Sec. 36 
T2N, R41E Sec. 28, 29, 30, 31, 32, 33, 34, and 35 


 
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.  
 
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 receipt 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,  
 
 
 
Wade Steere 
Environmental Permitting Manager 







C1986003A SL18: Phase III Bond Release Application 
April 2025 
Page 13 of 13 


  


PUBLIC NOTICE 
 


PUBLIC NOTICE 
 
Notice is hereby given that Westmoreland Rosebud Mining LLC, a Montana corporation with offices west 
of Colstrip, Montana, has filed a request for bond release.  The request by Westmoreland Rosebud Mining 
LLC is for partial bond liability release.  The request is for approximately 10 acres of Phase II and 442 
acres of Phase III reclamation release of Rosebud Mine Area A near Colstrip, Montana under the Montana 
Strip and Underground Mine Reclamation Act and Permanent Regulatory Program. Surface Mine Permit 
C1986003A was originally issued on August 20, 1982. 
 
The area for which partial release is requested is located in portions of the following sections: 
 


Area A – Rosebud County 
Phase II 
T1N, R41E Sec. 5 
T2N, R41E Sec. 31 
Phase III   
T1N, R40E Sec. 1 
T1N, R41E Sec. 3, 4, 5, 6, 7 and 8 
T2N, R40E Sec. 36 
T2N, R41E Sec. 28, 29, 30, 31, 32, 33, 34, and 35 


 
No monetary reduction in the reclamation bond is being requested at this time. The total amount of bond in 
effect for the Area A permit is $32,130,000.  Westmoreland has completed all reclamation as approved. All 
backfill, regrade, drainage control has been done; all soils have been replaced; revegetation has been 
established prior to or during 2020 and was completed in accordance with the approved Reclamation Plan.  
All drill holes have been properly abandoned and noxious weeds are controlled in accordance with the 
approved plan. 
 
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.  
 
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 receipt of this notice. 
 
Date, Date, Date, Date   
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LEGAL DESCRIPTION 


Legal Description Surface Owner 
Phase III 
T1N, R40E   


Sec. 1 SE¼NE¼ WPP LLC 
T2N, R40E   


Sec. 36 W½W½ State of Montana 
T1N, R41E   
Sec. 3 NE¼ PP&L Montana ETAL 
 3 N½SE¼ Great Northern Properties LP 
 4 N½ Westmoreland Rosebud Mining LLC 
 5 ALL WPP LLC 
 6 SW¼NW¼ WPP LLC 
 6 SE¼SE¼ Booth Land & Livestock Co 
 7 N½NE¼ WPP LLC 
 8 N½NW¼ WPP LLC 
T2N, R41E   
Sec. 28 SW¼SW¼ PPL Montana LLC 
 29 SE¼SE¼ Westmoreland Rosebud Mining LLC 
 30 SE¼SE¼ Westmoreland Rosebud Mining LLC 
 31 N½ WPP LLC 
 32 NE¼NE¼ WPP LLC 
 33 NW¼NW¼ Colstrip Comm Serv LLC 
 34 SE¼SE¼ PPL Montana LLC 
 35 SW¼SW¼ Great Northern Properties LP 


 
Surface Owners Address City State Zip Code 


Booth Land and Livestock Co Highway 85, 
Box 72 Lucerne CO 80646 


Colstrip Comm Serv LLC 600 Hamilton St 
Ste 600 Allentown PA 18101 


WPP LLC PO Box 1745 Miles City MT 59301 
PP&L Montana ETAL 303 N Broadway Billings MT 59101 


PPL Montana LLC 600 Hamilton St 
Ste 600 Allentown PA 18101 


Great Northern Properties LP PO Box 1745 Miles City MT 59301 
City of Colstrip PO Box 1902 Colstrip MT 59323 


Bureau of Land Management 5001 Southgate 
Dr Billings MT 59101 


Westmoreland Rosebud Mining LLC PO Box 99 Colstrip MT 59323 
Rosebud County Commissioners PO Box 47 Forsyth MT 59327 
State of Montana PO Box 99 Colstrip MT 59323 
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INTRODUCTION 
 
Westmoreland Rosebud Mining LLC (Westmoreland), owns and operates the Rosebud Mine, 
located in Rosebud County, Montana, under Surface Mining Permit No. C1986003A (renewed 
10/12/2022) issued by the Montana Department of Environmental Quality (MDEQ). The Area A 
permit is located west of Colstrip, Montana.  
 
This document is a request by Westmoreland for Partial Bond Release for Area A Reclamation.  
The request is specifically for the release of approximately 422 acres of Phase III liability for 
reclaimed lands. No monetary reduction is requested at this time for Rosebud Mine Area A near 
Colstrip, Montana. The reclamation bond for surface mine permit, C1986003A, currently held with 
the Department is $32,130,000. The purpose of this bond release request is to document the 
progress of reclamation by Westmoreland at the Rosebud Mine. Please note that some of the fields 
fall outside the current MSUMRA law requiring Phase 4. WRM is requesting liability release of 
these areas and requests that they are not removed from the permit.  
 
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. 
 
Reclamation Phase III [ARM 17.24.1116(3)(c)] is deemed to have been completed when: the 
applicable responsibility period (which commences with the completion of any reclamation 
treatments as defined in ARM 17.24.725) has expired and the revegetation criteria in ARM 
17.24.711, 17.24.716, 17.24.717, 17.24.724, 17.24.726, 17.24.728, 17.24.730 through 17.24.733, 
17.24.815, and 17.24.825 are met; a stable landscape has been established; and the lands are not 
contributing suspended solids to stream flow or runoff outside the permit area in excess of the  
requirements of the Act, ARM 17.24.633, or the permit.  It is Westmoreland’s belief that the 
requirements of the approved reclamation plan have been met.  
 
Rosebud Mine’s Phase III Revegetation Success Evaluation – 2021-2023 Report and Exhibit 1 
Phase III Bond Release presenting the requested bond release polygons and associated reclamation 
fields accompany this application. Reclamation work was completed in accordance with the 
approved permit C1986003A reclamation plan.   
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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. 
 
 
17.24.1111 BONDING:  BOND RELEASE APPLICATION CONTENTS 
 
(1) Westmoreland files this application for partial release from the permit liability for the 
completion of approved reclamation plans for wildlife usage and livestock grazing.  The 
reclamation was completed in accordance with the approved reclamation plans and included but 
was not limited to drill hole plugging, backfilling, regrading, drainage control, soil placement, and 
seeding. 
 
 (2) The time of filing will allow the Department to properly evaluate the completed 
reclamation operations. 
 
(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: WPP LLC, Booth Brothers Land and Livestock, the City of Colstrip which 
owns and operates the planning, water and sewage departments, Rosebud County, Bureau of Land 
Management, and Westmoreland Rosebud Mining LLC.  They will be notified of Westmoreland’s 
intention to seek partial bond release once the application is found complete.  A copy of the draft 
notification letter is shown on page 10. 
 
(4) Notarized statement is on the application form. 
 
(5) A copy of the draft public notification is shown on page 11.  Proof of publication of the 
advertisement will be submitted within 30 days of the final printing of the public notification. 
 
(6) Prospecting bond release is not applicable to this application. 
 
 
17.24.1112 BONDING: ADVERTISEMENT OF RELEASE APPLICATIONS AND 
RECEIPT OF OBJECTION 
 
(1) (a) - (h) The public notification will be submitted to the Independent Press located 


in Forsyth, 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.
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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 422 acres of Phase 
III liability.  The bond release fields are shown on Exhibit 1 Phase III Bond Release as described 
in the application form on page 2. 
 
(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, seeding and land use in 
accordance with the approved 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 reclamation plan.   
 
(4) Westmoreland is requesting liability release of approximately 422 acres of Phase III 
reclamation at this time.   
 
(5) Westmoreland is not seeking a monetary reduction in the reclamation bond at this time. 
The total amount of bond in effect for the Area A permit is $32,130,000.00.  
 
(6) This application is for Phase III reclamation acres provided in Table 1, on page 8. The 
approved post-mine land use and vegetation plans have been implemented by Westmoreland. 
 
(6) (a) Phase I bond release will be applied for when backfilling, regrading, and drainage 


control requirements have been met. Phase I bond release has been either approved or 
pending approval through previous bond release applications: Application SL15. 


 
(6) (b) Phase II bond release will be applied for when backfilling, regrading, and drainage 


control requirements have been met. Phase II bond release has been either approved or 
pending approval through previous bond release applications: Application SL17, and 
SL19. 


 
(6) (c) The following items briefly address the methods used by Westmoreland to 


complete the applicable responsibility period (which commences with the completion of 
any reclamation treatments as defined in ARM 17.24.725) and the revegetation criteria in 
ARM 17.24.711, 17.24.716, 17.24.717, 17.24.724, 17.24.726, 17.24.728, 17.24.730 
through 17.24.733, 17.24.815, and 17.24.825. 


 
The last general seeding of the 422 acres included in the Phase III portion of the application, 
occurred in the 4th quarter of 2012 (see Table 1). 
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Livestock grazing has occurred in Area A pastures and has been reported in the various 
annual reports.  A summary of the last 9 years of grazing is shown in Table 2.  A modified 
rest-rotation system was used with the pastures alternating between early, late and no 
grazing regimes.  While AUM’s varied over the years, the utilization target of 65% (+/– 
10%) remained constant and was routinely meet. 
 
Vegetation parameter studies have been conducted by Cedar Creek Associates since 2021.  
The annual monitoring studies have been reported in the Vegetation Resource Reports.  
Bond release scale studies were conducted in 2021, 2022 and 2023.  Their final report 
Rosebud Mine’s Phase III Revegetation Success Evaluation – 2021 – 2023 Report, August 
2023 is included in this application as a separate report.  
 
It is Westmoreland’s belief that the Phase III requirements of the approved reclamation 
plans have been met and that the normal practices for grazing land and wildlife habitat 
management can be expected to be continued by the post-mine landowners. Westmoreland 
believes that these practices will not reduce the probability of permanent revegetation 
success within the post-mine pastures.  Westmoreland also believes that a stable landscape 
has been established and the lands are not contributing suspended solid to stream flow or 
runoff outside the permit area in excess of the requirements of the Act, ARM 17.24.633. 
 


 The following items briefly address the methods used by Westmoreland to complete 
reclamation in accordance with the reclamation III requirements. Reclamation fields were 
seeded or revegetated as shown in Table 1.  In addition, fish and wildlife habitats (including 
the undisturbed sites) and related environmental values have been protected in accordance 
with the Act, the rules, and the approved permit. Wildlife usage has been reported in the 
annual wildlife reports. 


 
It is Westmoreland’s belief that it has met the Phase III requirements as they apply to the 
approved reclamation plans for grazing land and wildlife habitat and that the normal 
practices for pond maintenance can be expected to continue by post-mine landowners. 


 
(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 following bond release, the Department shall reassert 
jurisdiction under the Act and this chapter if it 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 #1 – TABLES 
 


Table 1. PHASE III BOND RELEASE FIELD DATA 


Field 
Last Seeding 


Date 
 


Field 
Last Seeding 


Date 
 


Field 
Last Seeding  


Date 
A79101 Feb-79*  A81402 Nov-81*  A95101 5/31/1995 
A79102 10/1/1981  A83201 4/8/1986  A97301 Feb-98* 
A79201 May-79*  A83202 4/19/1985  A97308 Feb-98* 
A79202 May-79*  A83203 4/22/1985  A03202 10/3/2003 
A79203 May-79*  A83204 4/27/1985  A03203 10/10/2003 
A79204 May-79*  A83401 4/28/1985  A03204 10/14/2003 
A79205 May-79*  A84201 5/30/1984  A03205 10/14/2003 
A79301 Aug-79*  A84404 4/27/1985  A03206 10/14/2003 
A79302 Aug-79*  A84405 9/21/1981  A03207 10/14/2003 
A79303 4/9/1981  A85303 Aug-85*  A03302 10/10/2003 
A79304 4/9/1981  A85305 Aug-85*  A03303 10/10/2003 
A79305 Aug-79*  A87202 5/9/1990  A03304 10/10/2003 
A79306 Aug-79*  A87203 9/24/1987  A06103 1/30/2006 
A79307 Aug-79*  A89202 9/29/1989  A06108 1/27/2006 
A79401 Nov-79*  A89203 9/29/1989  A12201 6/20/2012 
A79402 8/6/1982  A89204 9/29/1989  A12202 6/20/2012 
A79403 8/6/1982  A89207 9/13/1989  A12203 6/20/2012 
A80101 11/21/1980  A89208 9/13/1989  A12401 6/20/2012 
A80102 11/21/1980  A91101 4/25/1991  E81303 Aug-81* 
A80201 8/6/1982  A91102 4/2/1991  E90305 Aug-90* 
A80202 11/21/1980  A92102 3/27/1992  E04208 May-04* 
A80203 May-80*  A92201 4/30/1992  E04209 May-04* 
A80301 10/7/1981  A92401 Nov-92*  E04301 Aug-04* 
A80302 Aug-80*  A93102 5/4/1993  E04304 Aug-04* 
A80303 Aug-80*  A93103 5/19/1993  E04308 Aug-04* 
A80304 9/28/1981  A93201 6/11/1993  E04312 Aug-04* 
A80401 Nov-80*  A94103 6/8/1994  E04315 NR 
A80402 2/26/1981  A94201 6/8/1994  E04316 NR 
A80403 2/26/1981  A94202 6/8/1994    


• WM = Wet Meadow 
• NR = Natural Revegetation 


• CL = Cropland 
• NA = Not Available 
• * = Seeding date based off of Field Name 
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TABLE 2. Pasture Grazing History 


Year Pasture Grazing Period AU’s Usage 
2011 A10 8/20 - 10/7 56 63 
2012 A5/9 8/11 – 9/15 56 68 
2012 A16 5/29 – 7/1 56 58 
2013 A5 8/10 – 10/19 75 80 
2014 A16 5/23 – 8/6 35 75 
2015 A5 6/5 – 7/15 35 64 
2015 A16 9/1 – 9/17 35 30 


2016 A5 Haul road 
created no graze   


2016 A13 8/19 – 10/15 35 58 
2018 A1/16 6/6 – 10/13 35 75 
2020 A1/16 6/5 – 9/25 35 75 
2021 A1/16 6/4 – 8/15 35 75 
2022 A1/16 6/6 – 9/1 35 75 
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DRAFT LANDOWNER NOTIFICATION LETTER 
 
Dear Sir: 
 
Westmoreland Rosebud Mining LLC has applied for partial bond release to the Department of Environmental Quality.  
This request is for completion of reclamation as approved in C1986003A. The reclamation also includes plugging of 
drill holes and completion of backfill, regrade, drainage control, topsoil placement and seeding as detailed under ARM 
17.24.1116 (7)(a)-(d) Reclamation Phase III of Montana’s Permanent Program, Strip and Underground Reclamation 
Rules and Regulations. 
 
The specific permit number and acreages are shown in the following table: 
 


Permit No. Phase III 
C1986003A 422 


 
The application is for release of approximately 422 acres of Phase III reclamation liability. No monetary reduction in 
the reclamation bond is being requested at this time. The total reclamation bond remaining in effect for the Area A 
permit is $32,130,000.  The lands are located within portions of the following legal descriptions: 
 


Area A – Rosebud County 
Phase III   
T1N, R40E Sec. 1 
T1N, R41E Sec. 3, 4, 5, 6, 7 and 8 
T2N, R40E Sec. 36 
T2N, R41E Sec. 28, 29, 30, 31, 32, 33, 34 and 35 


 
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.  
 
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 receipt 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,  
 
 
Russell Batie 
Environmental Manager 
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PUBLIC NOTICE 
 


PUBLIC NOTICE 
 
Notice is hereby given that Westmoreland Rosebud Mining LLC, a Montana corporation with offices west 
of Colstrip, Montana, has filed a request for bond release.  The request by Westmoreland Rosebud Mining 
LLC is for partial bond liability release.  The request is for approximately 422 acres of Phase III reclamation 
release of Rosebud Mine Area A near Colstrip, Montana under the Montana Strip and Underground Mine 
Reclamation Act and Permanent Regulatory Program. Surface Mine Permit C1986003A was originally 
issued on August 20, 1982. 
 
The area for which partial release is requested is located in portions of the following sections: 
 


Area A – Rosebud County 
Phase III   
T1N, R40E Sec. 1 
T1N, R41E Sec. 3, 4, 5, 6, 7 and 8 
T2N, R40E Sec. 36 
T2N, R41E Sec. 28, 29, 30, 31, 32, 33, 34, and 35 


 
No monetary reduction in the reclamation bond is being requested at this time. The total amount of bond in 
effect for the Area A permit is $32,130,000.  Westmoreland has completed all reclamation as approved. All 
backfill, regrade, drainage control has been done; all soils have been replaced; revegetation has been 
established prior to or during 2020 and was completed in accordance with the approved Reclamation Plan.  
All drill holes have been properly abandoned and noxious weeds are controlled in accordance with the 
approved plan. 
 
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.  
 
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 receipt of this notice. 
 
Date, Date, Date, Date   
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1.0 INTRODUCTION 


1.1 General 
 


Cedar Creek Associates, Inc. (Cedar Creek) was retained in 2021, 2022 and 2024 by Western Energy 
Company (WECo) to evaluate selected reclaimed units and reference areas at the Rosebud Mine in the 
interest of ascertaining revegetation success in general accordance with ARM 17.24.723 – 733 and 824 - 
825 among other pertinent rules. Field sampling for the directly measurable variables of ground cover, 
current annual production, and woody plant density was systematically conducted within the eligible 


revegetation of Area A. Grazing land and wildlife enhancements are the primary land uses* of Area A – 
Miscellaneous (Area A Misc). Comparisons indicated in this document utilized WECo’s revegetation success 
criteria that are based on technical standards. Technical standards were developed in 2015 in conformance 
with the latest MDEQ regulations and guidelines, however WECo has retained the option of utilizing the 
original reference area comparison procedure for a determination of revegetation success on a case-by- 
case basis. 


 
Evaluated areas were sampled to the necessary level of prescribed statistical adequacy for pertinent 


variables (see Section 2.1). All sampling was conducted in 2021 from July 8 to 20, in 2022 from July 20 to 
30, and on July 12, 2024, by or under the direct supervision of, Cedar Creek’s Senior Plant Ecologist, Mr. 
Erik M. Mohr or Principal Ecologist, Mr. Jesse Dillon. 


 
*The terms “grazing-land land use” and “pastureland land use” are more appropriately referred to in this document 
as “grazing land use” or “grazing land”, and “pasture land use” or “pasture land”. 
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1.2 Background 
 


Area A Misc (approximately 310 acres of sampled revegetation) is comprised of two land uses: grazing 
land, with grassland, shrublands and wildlife enhancements communities; and 154 acres of cropland (Map 
1). This bond release package comprises portions of Pastures A-5, A-13 and A-15, as well as numerous 
un-fenced fields scattered throughout Area A. 


 


Area A Misc. 
Phase III Bond Release Acreage - 2022 


 Approx. 
Acres % of Total 


 
 
 
 
 
 


 
Grazing 


Land 


Grassland 211.7 45.6% 
 
 
 


 
Shrub Communities 


Wetland 2.6 0.6% 
Cottonwood Forest 5.9 1.3% 


Conifer 2.1 0.4% 
Shrub Complex 18.6 4.0% 


Sagebrush 5.8 1.2% 
Big Sagebrush 6.7 1.4% 


Silver Sagebrush 10.0 2.2% 
SUB TOTAL 51.7 11.1% 


 
 
 
Wildlife Enhancement 


Shrub Complex 0.6 0.1% 
Sagebrush 9.3 2.0% 


Rose 2.8 0.6% 
Silver Sagebrush 25.8 5.6% 


Conifer Sagebrush 8.6 1.8% 
SUB TOTAL 47.0 10.1% 


TOTAL REVEGETA TION 310.4 66.9% 
Cropland 153.6 33.1% 


 


PACKAGE TOTAL 464.0  


 
Area A Misc is comprised of mostly older reclamation efforts and a few newer efforts (1979 – 2006) 


and is composed of seeded native grasses, forbs, shrubs and planted trees. Large areas of introduced 
grasses (mainly smooth brome – Bromus inermis) have become dominant in portions of Pasture A-5, even 
though they were not seeded. Shrub communities are numerous throughout Area A Misc and comprise a 
total of 99 acres (Map 1a-c). These shrub communities include patches of Arkansas rose (Rosa arkansana), 


snowberry (Symphoricarpos occidentalis), yucca (Yucca glauca), silver sagebrush (Artemisia cana), big 


sagebrush (Artemisia tridentata), and Rocky Mtn. juniper (Juniperus scopulorum). Approximately 21% of 
the bond release package is comprised of these shrub communities and 47 acres of these shrub 
communities (10% of total) are dense enough to qualify as wildlife enhancements. A majority of the 
sampling unit exhibits gentle to moderate slopes with various aspects. 
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Map 1 
Rosebud Mine - Area A Misc. 
Phase III Bond Release Community Locations - 2022 


Land Use - Grazing Land - 310 acres 


Grassland - 212 acres 
Wildlife Enhancement - 47 acres 
Other Shrub & Conifer Areas - 52 acres 


 
Land Use - Cropland - 154 acres 


Cropland - 154 acres 


 


μ 1 inch = 2,583 feet 


Feet 
0 750 1,500 3,000 4,500 6,000 
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Map 1a (Central Portion) 
Rosebud Mine - Area A Misc. 
Phase III Bond Release Community Locations - 2022 


Land Use - Grazing Land - 310 acres 


Grassland - 212 acres 
Wildlife Enhancement - 47 acres Grassland 


Other Shrub & Conifer Areas - 52 acres 
 


Land Use - Cropland - 154 acres  Conifer Grassland 
Shrub Complex Conifer 


Cropland - 154 acres WE Silver Sagebrush 
Grassland Silver Sagebrush 


 
 
 


Cropland Shrub Complex 


Silver Sagebrush Cropland 


 
Wetland 


Silver Sagebrush Cropland Cropland 
Grassland  Wetland 


Cropland  Shrub Complex Grassland 
WE RoseSilver Sagebrush 


WE Shrub Complex 
WE Silver Sagebrush Silver Sagebrush 


Cropland  Silver Sagebrush 
Shrub Complex 


 
Grassland 


 
GrasslandWE Silver Sagebrush 


Grassland 


Grassland 
Grassland 


WE Silver Sagebrush 


Cropland Grassland 


 
Cropland 


Cropland 
Grassland 


μ 1 inch = 1,122 feet 


Feet 
0 330  660 1,320 1,980 2,640 
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Map 1b (East Portion) 
Rosebud Mine - Area A Misc. 
Phase III Bond Release Community Locations - 2022 


Land Use - Grazing Land - 310 acres 


Grassland - 212 acres 
Wildlife Enhancement - 47 acres 
Other Shrub & Conifer Areas - 52 acres 


 
Land Use - Cropland - 154 acres 


Cropland - 154 acres 


 
Grassland 


 


 
Grassland 


 
Grassland 
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1 inch = 753 feet 
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Map 1c (North Portion) 
Rosebud Mine - Area A Misc. 
Phase III Bond Release Community Locations - 2022 


Land Use - Grazing Land - 310 acres 


Grassland - 212 acres 
Wildlife Enhancement - 47 acres 
Other Shrub & Conifer Areas - 52 acres 


 
Land Use - Cropland - 154 acres 


Cropland - 154 acres 
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1.3 Precipitation 
 


Precipitation data for 2021 and 2022 is from the Colstrip, Montana NOAA station (1905), which is 
located between Areas A and D of the Rosebud Mine. Precipitation data is presented on Table P1, Chart 
P1, and Chart P2 on the following page. 


Precipitation for the 2020/2021 growing season (July 2020 through June 2021) was observed to be 
only 60% of average. The summer of 2020 received below-average precipitation, receiving 2.60 inches of 
the average 3.77 inches (69%%). Fall of 2020 was slightly above-average precipitation receiving 2.76 
inches of the average 2.50 inches (110%), while winter was below-average receiving 1.79 inches of the 
average 2.11 inches (84%). Spring of 2021 was well below-average receiving only 1.99 inches of the 
average 6.93 inches (29%). Growth and vigor of perennial grasses and forbs appeared to be well below- 
normal for the 2020/2021 growing season. 


 
Precipitation for the 2021/2022 growing season (July 2021 through June 2022) was observed to be 


94% of average. The summer of 2021 received well below-average precipitation, receiving 2.48 inches of 
the average 3.77 inches (66%). Fall of 2021 was slightly above-average precipitation receiving 2.63 inches 
of the average 2.50 inches (105%), while winter was below-average receiving 1.36 inches of the average 
2.11 inches (84%). Spring of 2022 was above-average receiving 7.89 inches of the average 6.93 inches 
(114%). Growth and vigor of perennial grasses and forbs appeared to be near average for the 2021/2022 
growing season. 
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Table P1 - Annual Precipitation at the Rosebud Mine, 2006 - 2022 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 


2006 0.11 0.64 1.23 2.68 1.15 0.28 0.87 0.25 2.58 1.25 0.26 0.18 11.48 
2007 0.22 1.23 1.88 2.41 6.94 3.35 0.22 0.41 0.97 0.85 0.22 0.45 19.15 
2008 0.89 0.45 0.55 0.33 6.84 2.91 1.05 1.19 1.62 2.71 0.94 0.81 20.29 
2009 0.57 0.26 0.54 1.39 1.14 1.08 1.06 2.34 0.26 3.21 0.07 0.53 12.45 
2010 0.45 0.33 0.08 2.35 4.67 2.39 2.73 1.61 1.11 0.55 1.35 0.45 18.07 
2011 1.31 0.83 0.66 2.01 10.00 3.12 2.32 0.51 0.16 1.45 0.58 0.55 23.50 
2012 0.43 0.36 0.22 0.91 1.43 0.26 0.47 0.60 0.07 1.48 0.35 0.29 6.87 
2013 0.55 0.56 0.52 2.18 7.69 3.12 0.66 1.32 2.42 2.31 0.15 1.39 22.87 
2014 0.73 0.75 2.22 0.80 4.21 2.11 0.56 4.52 1.06 0.46 0.92 0.45 18.79 
2015 0.65 0.83 0.15 0.99 2.08 2.33 0.84 1.08 0.59 0.62 0.53 0.96 11.65 
2016 0.78 1.14 0.90 4.29 3.58 3.21 1.27 1.84 4.91 1.81 0.11 1.20 25.04 
2017 0.70 0.31 1.55 2.28 0.74 1.65 0.18 0.58 2.09 0.72 1.06 1.12 12.98 
2018 0.59 2.75 1.22 3.11 4.42 2.76 1.08 2.16 1.01 1.62 1.13 0.87 22.72 
2019 0.53 1.10 0.67 2.07 3.90 2.22 3.48 1.04 5.18 0.81 1.22 0.42 22.64 
2020 0.43 0.81 0.63 1.22 1.37 1.91 1.15 0.39 1.06 2.48 0.08 0.20 11.73 
2021 0.49 0.83 0.47 0.61 0.92 0.46 0.41 1.57 0.50 1.13 0.43 1.07 8.89 
2022 0.34 0.69 0.33 3.57 1.34 2.98 2.05 0.88 1.08 1.26 0.19 1.74 16.45 


1928-2022 Avg. 0.60 0.59 0.92 1.70 2.58 2.65 1.28 1.17 1.32 1.27 0.64 0.59 15.31 


Chart P1 
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2.0 SAMPLING METHODS 
 


The sample layout protocol used for the 2021 through 2024 revegetation success evaluations was a 
procedure designed to better account for the heterogeneous expression of the multiple seedings and 
physiognomic features within the sampling area while precluding bias in the sample site selection process. 
By design, the procedure is initiated randomly, and thereafter, samples are located in a systematic manner, 
e.g., at grid coordinates spaced at consistent intervals for each sampled area. In this manner, 
“representation” from across the entire area is “forced” rather than risking that significant pockets are 
entirely missed, or overemphasized as occurs with other sample distribution techniques. 


 
The procedure for sample location within each unit was as follows. First, a fixed point of reference 


that could be relocated from year to year (e.g. road corner or fence gate) was selected. Second, depending 
on the size of the unit, a computer generated systematic grid of appropriate dimensions (e.g., 200 ft. x 
200 ft.) was selected to provide sufficient coordinate intersections to be used for sample sites. This process 
typically results in a minimum of 45 sites per unit, depending on the variable to be measured and the 
perceived variation of the target area. If the original grid system provides an insufficient number of 
potential sample sites, an “intergrid” would be utilized for additional samples. Third, scaled representations 
of the selected grids were overlain on field maps of each area utilizing an orientation that could be easily 
established in the field (e.g., along north-south and east-west lines). Where necessary, this overlain grid 
facilitated identification of the land use for each sample point (e.g., grazing land vs. pastureland) and an 
analysis of the total number of potential sample sites in each group. Initial placement of the grid was 
controlled by the fourth step, selection of random numbers for each unique area and sampling year to 
facilitate location of the initial coordinate point. Fifth, where an excess number of potential sample points 
were indicated by overlain maps, the excess were randomly chosen (in the office) for elimination, unless it 
was later determined they were necessary for meeting sampling adequacy for a given variable. In this 
latter case, points were added back in reverse order until sufficient samples points were available. Sixth, 
utilizing a GPS unit; all sample points were located in the field. Locations of all sample sites utilized for the 
2021 through 2024 efforts are indicated on Maps 2-6 in Appendix A. 


Once a selected grid point was located in the field, sampling metrics were always oriented in the 
direction of the next site to be sampled to further limit any potential bias and to facilitate sampling 
efficiency. Orientation of the various sampling protocols followed that which is indicated on Figure 1. If 
the boundary of an area was encountered before reaching the full length of a transect, the orientation of 
the transect was turned 90o in an appropriate direction until the transect could be completed. In this 


manner, transects near the edge of a unit were retained entirely within the correct unit by “bouncing” off 
the boundaries. 
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nmin = (t 2s 2) / (0.1 x )2 


As indicated above, grids were established for the entire sampling unit including internal delineations such 
as wildlife enhancements. The mapping and classification protocols for delineation of these internal 
enhancements (e.g., shrub or tree patches) followed procedures established in 2003 utilizing sub-meter 
GPS technologies. This mapping procedure takes into account more qualified judgment of individual 
community boundaries given underlying habitat characteristics as well as manifested species composition. 
Implementation of this mapping methodology requires a biologist familiar with the visual appearance of 
the various communities given the required parameters (success standards) necessary to define those 
communities. Based on this knowledge, the qualified biologist circumnavigates the target community along 
its visually apparent boundaries as well as those ecotonal areas that present habitat requisites that would 
support development / expansion of this target community. A handheld sub-meter GPS unit (with 
differential correction capability) records the path followed by the observer (at five foot intervals) as the 
biologist circumnavigates the target community. 


 
2.1 Sample Adequacy Determination 


 
Sampling within each land use category in each unit was conducted to a minimum of 30 samples for 


cover, 45 for production, and 80 for woody plant density. As directed in ARM 17.24.726 (3), sample means 
and standard deviations for total non-stratified vegetation ground cover and total production were the 
parameters utilized for calculations. Where necessary, these parameters were calculated in the field to 
insure collection of an adequate sample and once again by computer during final data analyses for each 
separate unit or reference area. Sampling for cover and production was continued until an adequate 
sample had been collected in accordance with the Cochran formula for determining sample adequacy, nmin. 


The Cochran formula was utilized as it is the formula proposed for use by the MDEQ in the Vegetation 
Guidelines (Revised 2009). The Cochran formula is as follows: 


 


 
Where: n = the number of actual samples collected; 


t =  the “two tailed” value from the t distribution for =0.1 with n-1 degrees of freedom; 


s 2 = the variance of the estimate as calculated from the initial samples; 


x = the mean of the estimate as calculated from the initial samples. 


 
If reverse-null testing is anticipated for any given comparison, a statistically adequate sample as 


described above is not necessary. In these circumstances however, a minimum of 30 samples for each 
variable is necessary to invoke the assumptions of “normally-distributed data” as inferred by the Central- 
Limit Theorem. 
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2.2  Determination of Ground Cover 
 


Ground cover at each sample point was determined in 2021 and 2022 utilizing the point-intercept 
methodology (also referred to as “line-point”) as illustrated on Figure 1. As indicated in this figure, Cedar 
Creek utilizes proprietary state-of-the-art laser instrumentation to facilitate much more rapid and accurate 
collection of data. A transect of 10 meters length was extended in the direction of the next sampling 
location from the marked center of each systematically located sample point. At each one-meter interval 
along the transect, a “laser point bar” was situated vertically above the ground surface, and a set of 10 
readings recorded as to hits on vegetation (by species), litter, rock (>2mm), or bare soil. Hits were 
determined at each meter interval by activating a battery of 10 specialized lasers situated along the bar at 
10 centimeter intervals and recording the variable intercepted by each of the narrow (0.02”), tightly focused 
beams (see Figure 1). In this manner, a total of 100 intercepts per transect were recorded resulting in 1 
percent cover per intercept. Each transect serves as one data point (i.e. n = 1). This methodology and 
instrumentation facilitates the collection of the most unbiased, repeatable, and precise ground cover data 
possible. To facilitate diversity calculations, additional hits (beyond the 100 maximum) are recorded when 
an overstory shrub or tree stratum is present. In this instance, the primary overstory hit is moved to the 
side and any intercepts on underlying live herbaceous vegetation are recorded separately as “2nd hits”. 
Second hit data are used only for diversity calculations, not total ground cover estimates. Plant 
identification and nomenclature follow Vascular Plants of Montana (Dorn 1984). 


 
2.3 Determination of Herbaceous Perennial Production 


 
At each sample site, current annual production was collected from a 0.5 m2 quadrat frame placed 90o 


to the right (clockwise) of the ground cover transect to allow avoidance of vegetation trampled by 
investigators during sample site location. From within each quadrat, all above ground current annual plant 
growth within the vertical boundaries of the frame was clipped and bagged separately by life form, origin, 
and/or seasonal characteristics as follows: 


Native, Cool Season Perennial Grass/Sedge Native Perennial Forbs 
Native, Warm Season Perennial Grass Introduced Perennial Forbs 
Introduced, Cool Season Perennial Grass Introduced & Native Annual Forbs 
Introduced, Warm Season Perennial Grass Introduced & Native Annual Grasses 
Introduced & Native Biennial Forbs Sub-Shrubs 
Noxious Weeds 


 
All production samples were returned to the lab for drying and weighing. Drying occurred at 105o C 


until a stable weight was achieved (usually after 24 hours). Samples were then re-weighed to the nearest 
0.1 gram. Where necessary, wet weights were determined in the field to facilitate the collection of an 
adequate sample. Reported herbaceous perennial production consists of all perennial grass and forb 
production as well as sub-shrub (e.g., fringed sage, etc.) production (excepting noxious weeds). Production 
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from the shrub lifeform was not collected as indicated in the MDEQ Framework Document (2009) - 
“production must focus primarily on herbaceous species, as trees and shrubs cannot be expected to have 
reached full production levels in as little as ten years. In addition, clipping to measure annual woody plant 
production is detrimental to the plants and counterproductive to achieving the desired results”. 


2.4 Determination of Woody Plant Density 
 


Woody plant density was determined in the appropriate sampling units in 2021, 2022 and 2024 
through the use of density belts. Age classes recorded for this protocol includes young (typically 2-3 years 
of age for shrubs and 2-10 years for conifers) and mature (capable of flowering and/or seed production). 
One 2-meter wide by 50-meter long or 4-meter wide by 25-meter long belt transect at each sample point 
was surveyed in 2021 through 2024. As indicated on Figure 1, these belts were extended in the direction 
of the next sampling point. All woody plants rooted within the perimeter of each belt were enumerated by 
species. As outlined in the proposed Bond Release Protocol, several sub-shrubs (half-shrubs) and cacti 
provide very little cover value for wildlife and were not included in the sampling effort. Those sub-shrub 
or cacti species not included in the count were fringed sage (Artemisia frigida), brittle prickly pear (Opuntia 
fragilis), Plains prickly pear (Opuntia polyacantha), and broom snakeweed (Gutierrezia sarothrae). 


Woody plant density sampling in previous years indicated that portions of Area A - Misc have a high 
concentration of woody plants, and were therefore sampled as “Wildlife Enhancements” in 2024, the final 
year of the responsibility period. The remainder of Area A - Misc was sampled as Grazing Land in both 
2021 and 2022. Location of these areas and their sample point locations can be found on Maps 4 -6. 


2.5 Data Analyses 
 


The analyses of collected data followed that which has been presented in Cedar Creek’s reports to 
WECo over the past 20+ years (except where specific changes have been requested). The sampling efforts 
for the bond release units that are the subject of this report present species cover and composition by 
morphological class as indicated in ARM 17.24.726 (2). Data include: average cover, average relative cover 
(composition), and frequency. Production and woody plant density values have also been summarized for 
each land use or designation within sampled units. All data are presented in both raw and summarized 
form along with appropriate means, variances, and sampling adequacy calculations. 


 
Furthermore, a set of tables have been developed for each sampling area comparing cover, 


production, and woody plant density with respective technical standards used as success criteria. These 
tables exhibit the land use areas within the subject units meeting the success criteria in both Year 1 (2021) 
and Year 2 (2022) and 2024 for the woody plant density of the Wildlife Enhancement Areas for Phase III 
Bond Release. 
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2.6 Revegetation Success Comparisons 
 


Data collected within each land use of each unit has been presented in comparison with Phase III 
revegetation success standards on Table 1 in the results section on the following pages. The variables 
tested for success in 2021 and 2022 are perennial vegetation cover, perennial herbaceous production, and 
woody plant density in areas with a grazing land use designation. Woody plant density within wildlife 
enhancements was evaluated during the final year (2024) of bond release sampling. All areas with a 
designated land use of grazing are compared with the Grazing Land technical standard for perennial cover, 
perennial production, and woody plant density. Woody plant density within wildlife enhancement areas is 
compared to the Wildlife Enhancement technical standard. 


 
The successful statistical comparison of vegetation variables from reclaimed areas against the 


technical standards and those derived from reference areas using reverse-null or classical t-tests are also 
presented for cover, production, and woody plant density. 
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3.0 RESULTS 
 


 
3.1  General 


 
The vegetation evaluation for portions of Area A (Area A - Misc) addressed in this document details 


both years of a multi-year sampling effort for success determination. With regard to this evaluation, WECo 
is utilizing an entirely new set of proposed success standards that began development in 2011 based on 
suggestions by MDEQ. Thorough sampling of woody plant density within Wildlife Enhancements occurred 
in the final year of bond release sampling (2024) to meet the MDEQ requirement of sampling for 
this variable within one calendar year of submittal for bond release. 


The revegetation history of these areas has been documented in the approved reclamation plan as 
well as annual reports, and therefore, is not presented again in this document. Data collected from these 
reclaimed areas have been organized, summarized, and presented on numerous tables and charts in 
Appendix A, along with typical photographs from each sampled area. 


Review of the summary comparison data presented on Table 1 indicate that WECo’s revegetation 
efforts for Area A - Misc shows that success criteria were met for perennial herbaceous production, 
perennial vegetation cover, and woody plant density comparisons in 2021 through 2024. These evaluations 
were performed in accordance with Montana’s vegetation guidelines, including use of the “reverse-null” 


hypothesis t-test, and are more fully detailed below. 
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Table 1 Rosebud Mine 


Area A Misc. 
Phase III Bond Release Criteria - 2021 - 2024 


Revegetation Success Comparison 
Cover, Production, & Woody Plant Density 


Land Use --> 
 


Technical Standard used for Comparisons --> 
Year --> 


Grazing Land Wildlife 
Enhancement 


Grazing Land Wildlife 
Enhancement 


2021 2022 2024 
Perennial Vegetation Cover (% Cover) 


Technical Standard 38.60 
 


PASS 
reverse 
null test 


t*>t 


38.60 
 


PASS 
reverse 
null test 


t*>t 


 


 
Not Applicable 
(Sampled with 
Grazing Land) 


Revegetation Mean 58.80 59.00 
90% of Standard 34.74 34.74 
Revegetated Area - Number of Samples (n) 45 30 
Revegetated Area - Standard Deviation (s) 9.59 13.51 
Calculated t-statistic (t*) - see note* 16.8300 9.8355 
Tabular value for t (0.9,n-1) 1.3011 1.3114 


Perennial Herbaceous Production (lbs./acre) 
Technical Standard 699.00 


 
PASS 


reverse 
null test 


t*>t 


699.00 
 


PASS 
reverse 
null test 


t*>t 


 


 
Not Applicable 
(Sampled with 
Grazing Land) 


Revegetation Mean 703.51 1437.23 
90% of Standard 629.10 629.10 
Revegetated Area - Number of Samples (n) 45 45 
Revegetated Area - Standard Deviation (s) 234.02 447.01 
Calculated t-statistic (t*) - see note* 2.1330 12.1275 
Tabular value for t (0.9,n-1) 1.3011 1.3011 


Woody Plant Density (young and mature per/acre) 
Technical Standard 200 


 
PASS 


reverse 
null test 


t*>t 


200 
 


PASS 
reverse 
null test 


t*>t 


1000 
 


PASS 
reverse 
null test


t*>t 


Revegetation Mean 375.27 294.85 1514.06 
90% of Standard 180 180 900 
Revegetated Area - Number of Samples (n) 80 80 80 
Revegetated Area - Standard Deviation (s) 606.88 429.45 1785.57 
Calculated t-statistic (t*) - see note* 2.8779 2.3920 3.0759 
Tabular value for t (0.9,n-1) 1.2924 1.2924 1.2924 


* - one-sided t-test for one independent sample against a standard 
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If t* < t (1-;n-1) , conclude failure to meet the performance standard, and 
If t* ≥ t (1-; n-1), conclude that the performance standard was met (for  = 0.1). 


 
3.2  Vegetation Cover 


 
Vegetation cover is a variable for the grazing land use that must pass revegetation success evaluations 


according to the requirements detailed in permitting documents. Table 1 indicates that perennial vegetation 
ground cover for the grazing land in Area A - Misc exceeds the success criterion (90% of the technical 
standards) in 2021 and 2022. Comparison of the “tabular” versus “calculated” t-statistics on Table 1 


indicates success or failure given a “reverse-null hypothesis t-test”. A one-sided, one-sample, reverse–null 


t-test was considered appropriate for all comparisons, and the decision rules for this test were: 
 


 
The tabular one-tailed t values for an  = 0.1 and n-1 degrees of freedom (d.f.) and calculation of the 


comparison t* statistic for 2021 and 2022 comparisons in each unit are as follows: 
 


 
Year Area and Land Use Mean Criterion  t-test t* statistic tabular t value Outcome 
2021 Area A Misc Grazing 58.80 34.74 Reverse 16.830 > 1.3011 PASS 
2022 Area A Misc Grazing 59.00 34.74 Reverse 9.8355 > 1.3114 PASS 


 
Comparison of the calculated t-statistic (t*) with the respective tabular t values indicates that success is 
achieved in Area A - Misc in 2021 and 2022. 
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If t* < t (1-;n-1) , conclude failure to meet the performance goal, and 
If t* ≥ t (1-;n-1), conclude that the performance goal was met (for  = 0.1). 


 
3.3  Herbaceous Perennial Production 


 
Herbaceous perennial production is a variable for the grazing land use that must pass revegetation 


success evaluations according to the requirements detailed in permitting documents. Table 1 indicates that 
herbaceous perennial production for grazing land in Area A - Misc exceeds the success criterion (90% of 
the technical standards) in 2021 and 2022. Comparisons of the “tabular” versus “calculated” t-statistics on 


Table 1 indicates strong success given the “reverse-null hypothesis t-test”. A one-sided, one-sample, 


reverse–null t-test was considered appropriate for all land uses in 2021 and 2022, and the decision rules 
for this test were: 


 


 
The tabular t values for an  = 0.1 and n-1 degrees of freedom (d.f.) and calculation of the comparison 


t* statistic for 2021 and 2022 comparisons in each area are as follows: 


Year Area and Land Use Mean Criterion  t-test t* statistic tabular t value Outcome 
2021 Area A Misc Grazing 704 629 Reverse 2.1330 > 1.3011 PASS 
2022 Area A Misc Grazing 1,437 629 Reverse 12.127 > 1.3011 PASS 


 
Comparison of the calculated t-statistic (t*) with the respective tabular t values indicates that success is 
achieved in Area A - Misc in 2021 and 2022. 
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If t* < t (1-;n-1) , conclude failure to meet the performance standard, and 
If t* ≥ t (1-; n-1), conclude that the performance standard was met (for  = 0.1). 


 
3.4   Woody Plant Density 


 
Woody plant density is a variable for the grazing land and wildlife enhancement land uses that must 


pass revegetation success evaluations according to the requirements detailed in permitting documents. 
Table 1 indicates that woody plant density for the grazing land and wildlife enhancement areas in Area A - 
Misc exceeds the success criterion (90% of the technical standards) in 2021, 2022 and 2024. Comparison 
of the “tabular” versus “calculated” t-statistics on Table 1 indicates success or failure given a “reverse-null 


hypothesis t-test”. A one-sided, one-sample, reverse–null t-test was considered appropriate for all 
comparisons, and the decision rules for this test were: 


 


 
The tabular one-tailed t values for an  = 0.1 and n-1 degrees of freedom (d.f.) and calculation of the 


comparison t* statistic for 2021 through 2024 comparisons in each unit are as follows: 


Year Area and Land Use Mean Criterion  t-test t* statistic tabular t value Outcome 
2021 Area A Misc Grazing 375 180 Reverse 2.8779 > 1.2924 PASS 
2022 Area A Misc Grazing 295 180 Reverse 2.3920 > 1.2924 PASS 
2024 A Misc Wildlife Enh. 1,514 900 Reverse 3.0759 > 1.2924 PASS 


 
 


Comparison of the calculated t-statistic (t*) with the respective tabular t values indicates that success is 
achieved in Area A - Misc in 2021, 2022 and 2024. 
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4.0 RECOMMENDATIONS 
 


This review of collected data demonstrates the success and utility of the revegetated areas, especially 
given the favorable levels of vegetative ground cover, herbaceous production, and woody plant density. 
With regard to the revegetation success comparisons, the grazing land and wildlife enhancement areas of 
Area A - Misc exceed Phase III bond release success criteria for cover, production, and woody plant density 
in 2021 and 2022/2024 (Years 1 and 2). Given a thorough inspection of the data from both years, it can 
be inferred that succession of the bond release units will continue to develop in a positive direction that is 
representative of a sustainable ecological system. The vegetation in these units is self-sustaining, as 
evidenced by observable seed production and new seedling emergence, and the overall area appears at 
least as stable and resistant to erosion as neighboring undisturbed areas. Overall, the areas for which 
bond release is requested appear more than capable of supporting post-mining land uses. 
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Table 2 Rosebud Mine - Vegetation Cover -- 2022 
Area A Misc. - Species Observed - 2021 & 2022 


 2021 2022  2021 2022 
Grasses and Grass-likes  Forbs (continued) 


N P Agropyron dasystachyum 
N P Agropyron smithii 
N P Beckmannia syzigachne 


x 
x 
x 


x 
x 
x 


N P Psoralea tenuiflora 
N P Ratibida columnifera 
N P Solidago missouriensis 


x 
x 


x 
x 
x 


N P Elymus cinereus 
N P Festuca ovina 
N P Hordeum jubatum 


x 
x 
x 


x 
 


x 


N P Solidago mollis 
N P Sphaeralcea coccinea x 


x 
x 


N B Grindelia squarrosa  x 
N P Koeleria macrantha 
N P Poa agassizensis/pratensis 
N P Scirpus acutus 


x 
x 
x 


x 
x 
x 


N A Alyssum alyssoides 
N A Camelina microcarpa 
N A Helianthus annuus 


x 
x 
x 


x 


N P Scirpus americanus 
N P Stipa comata 
N P Stipa viridula 


x 
x 
x 


x 
x 
x 


N A Silene antirrhina  x 
I P Astragalus cicer 
I P Medicago sativa 
I P Sonchus arvensis 


x 
x 
x 


x 
x 
x Nw P Andropogon hallii 


Nw P Bouteloua curtipendula 
Nw P Calamovilfa longifolia 


x 
 


x 


x 
x 
x 


I B Lactuca serriola 
I B Melilotus officinalis 
I B Tragopogon dubius 


 
x 


x 
x 
x Nw P Schizachyrium scoparium x x 


I P Agropyron cristatum 
I P Agropyron elongatum 
I P Bromus inermis 


x 
x 
x 


x 
 


x 


I A Chenopodium album 
I A Salsola kali 


x 
x 


 


W P Cirsium arvense 
W P Convolvulus arvensis 


x 
x 


x 
x I P Elymus junceus 


I P Phleum pratense 
I P Poa compressa 


x 
x 
x 


x 
x Sub-shrubs 


I A Bromus japonicus 
I A Bromus tectorum 


x 
x 


x 
x 


 


N P Artemisia ludoviciana 
N P Ceratoides lanata 
N P Yucca glauca 


x 
x 
x 


x 
x 
x Forbs 


 


Shrubs, Cacti & Trees N P Achillea millefolium 
N P Ambrosia psilostachya 
N P Artemisia dracunculus 


x 
x  


x N P Artemisia cana 
N P Artemisia tridentata 
N P Atriplex canescens 


x 
x 
x 


x 
x 
x 


N P Asclepias speciosa 
N P Aster falcatus 
N P Calylophus serrulatus 


x 
x 
x 
x N P Chrysothamnus nauseosus 


N P Fraxinus pennsylvanica 
N P Juniperus scopulorum 


x 
X 
x 


x 
x 
x 


N P Cirsium undulatum 
N P Echinacea pallida 
N P Gaura coccinea 


x 
x 
x 


x 


N P Pinus ponderosa 
N P Populus deltoides 
N P Rhus trilobata 


x 
x 
x 


x 
x 
x 


N P Glycyrrhiza lepidota 
N P Heterotheca villosa 
N P Linum lewisii 


x 
x x 


x N P Rosa arkansana 
N P Salix amygdaloides 
N P Symphoricarpos occidentalis 


x 
x 
x 


x 
x 
x 


N P Oxytropis sericea 
N P Petalostemon purpureum 
N P Psoralea argophylla 


x 
x 


x 
 


x TOTAL 62 61 
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Table 3 Rosebud Mine - Vegetation Cover -- 2022 
Area A Misc. - Summary - 2021 & 2022 


Percent Ground Cover Based on Point-Intercept Sampling 
 2021 2022 


Average 
Cover 


Relative 
Cover 


Average 
Cover 


Relative 
Cover 


Grasses and Grass-likes 
N P Agropyron dasystachyum 1.96 3.18 6.63 10.50 
N P Agropyron smithii 4.51 7.34 7.93 12.56 
N P Elymus cinereus - - 0.53 0.84 
N P Festuca ovina 0.62 1.01 - - 
N P Koeleria macrantha 0.04 0.07 - - 
N P Poa agassizensis/pratensis 8.44 13.75 4.77 7.55 
N P Stipa comata 0.04 0.07 1.20 1.90 
N P Stipa viridula 0.76 1.23 0.17 0.26 


Nw P Andropogon hallii 0.29 0.47 0.23 0.37 
Nw P Bouteloua curtipendula - - 0.43 0.69 
Nw P Calamovilfa longifolia 0.27 0.43 0.70 1.11 
Nw P Schizachyrium scoparium 0.27 0.43 - - 
I P Agropyron cristatum 12.53 20.41 8.47 13.40 
I P Agropyron elongatum 0.78 1.27 - - 
I P Bromus inermis 21.84 35.56 21.83 34.56 
I P Elymus junceus 1.44 2.35 - - 
I P Poa compressa 1.22 1.99 2.47 3.91 
I A Bromus japonicus 1.89 3.08 1.63 2.59 
I A Bromus tectorum - - 0.37 0.58 


Forbs 
N P Ambrosia psilostachya 0.02 0.04 - - 
N P Artemisia dracunculus - - 0.80 1.27 
N P Aster falcatus 0.04 0.07 0.67 1.06 
N P Heterotheca villosa 0.04 0.07 0.23 0.37 
N P Linum lewisii - - 0.07 0.11 
N P Petalostemon purpureum 0.02 0.04 - - 
N P Psoralea argophylla - - 0.03 0.05 
N P Ratibida columnifera 0.02 0.04 - - 
N P Sphaeralcea coccinea - - 0.03 0.05 
N A Alyssum alyssoides 0.38 0.62 0.23 0.37 
N A Camelina microcarpa 0.09 0.14 - - 
I P Astragalus cicer 0.67 1.09 0.07 0.11 
I P Medicago sativa 2.07 3.36 1.30 2.06 
I B Lactuca serriola - - 0.03 0.05 
I B Melilotus officinalis - - 0.03 0.05 
I B Tragopogon dubius - - 0.27 0.42 
W P Convolvulus arvensis 0.27 0.43 1.60 2.53 


Sub-shrubs 
N P Artemisia ludoviciana - - 0.10 0.16 
N P Ceratoides lanata 0.09 0.14 - - 
N P Yucca glauca 0.22 0.36 - - 


Shrubs, Cacti & Trees 
N P Artemisia cana 0.58 0.94 - - 
N P Artemisia tridentata - - 0.27 0.42 
N P Rosa arkansana - - 0.07 0.11 


Total Plant Cover 61.42 63.17 
Rock 0.22 0.20 
Litter 37.04 34.37 
Bare ground 1.31 2.27 


Perennial Cover (excl. Noxious Weeds) 58.80 59.00 
Cover by Lifeform 
Native Grass - Perennial Cool Season 16.38 26.66 21.23 33.61 
Native Grass - Perennial Warm Season 0.82 1.34 1.37 2.16 
Native Grass - Annual - - - - 
Introduced Grass - Perennial 37.82 61.58 32.77 51.87 
Introduced Grass - Annual 1.89 3.08 2.00 3.17 
Native Forb - Perennial 0.16 0.25 1.83 2.90 
Native Forb - Biennial - - - - 
Native Forb - Annual 0.47 0.76 0.23 0.37 
Introduced Forb - Perennial 2.73 4.45 1.37 2.16 
Introduced Forb - Biennial - - 0.33 0.53 
Introduced Forb - Annual - - - - 


Noxious Weeds 0.27 0.43 1.60 2.53 
Native Sub-Shrub - Perennial 0.31 0.51 0.10 0.16 
Native Shrub - Perennial 0.58 0.94 0.33 0.53 
Sampling Statistics 


n = 45 30 
Variance = 64.47 84.90 


nmin = 4.82 6.14 
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Chart 1 
Area A Misc. 


Average Cover Summary by Lifeform - 2021 & 2022 
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Chart 2 
Area A Misc. 


Relative Cover (Composition) Summary by Lifeform - 2021 & 2022 
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Table 4  Rosebud Mine - Vegetation Cover -- 2021 


Area A Misc. - Grazing Land 
Raw Data Percent Ground Cover Based on Point-Intercept Sampling 


Transect No.——> 1  2  3  4  5 6  7  8  9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 Average Relative 
Freq. Grasses and Grass-likes Cover Cover 


 


N P  Agropyron dasystachyum 5  14 11 3  42  13     1.96 3.18 13 
N P  Agropyron smithii 
N P  Festuca ovina 


18 27 7  10  4 
28 


30 13  4  1 8 1 2  2 7 5 2  19 1  7  1 14  2 18 4.51 
0.62 


7.34 
1.01 


51 
2 


N P  Koeleria macrantha     2  


 
  0.04 0.07 2 


N P  Poa agassizensis/pratensis 
N P  Stipa comata 


10 4  19 29  5  15  38  8 13  3  13 36 5 28 26  16  1  7 
2 


5  46  4 16 18 10 5 8.44 
0.04 


13.75 
0.07 


56 
2 


N P  Stipa viridula  4 1 2 2 2  5 14  2   2 0.76 1.23 20 
Nw P  Andropogon hallii  13    


 


   0.29 0.47 2 
Nw P  Calamovilfa longifolia 
Nw P  Schizachyrium scoparium 


9 
1 11 


3 0.27 
0.27 


0.43 
0.43 


4 
4 


I P  Agropyron cristatum 10 17 25 3 3 33 66 2 30 22 47  4 32 38 56 17 1  20 36 34 61  7 12.53 20.41 49 
I P  Agropyron elongatum 35         0.78 1.27 2 
I P  Bromus inermis 20 19 24 12 67 21 46 5 31 49 35  32 30 59 29 4  1  64  44 27 65 12 51 47 56 28 6  29 68  2 21.84 35.56 67 
I P  Elymus junceus 
I P  Poa compressa 19 


 23 42 
3 6 2 6  17 2 


 1.44 
1.22 


2.35 
1.99 


4 
16 


I A  Bromus japonicus 6 7 2  1 10  3  4 10 14 13 3 3 2 1 2 1  3 1.89 3.08 38 


Forbs 
N P  Ambrosia psilostachya         1 0.02 0.04 2 
N P  Aster falcatus 1 1  0.04 0.07 4 
N P  Heterotheca villosa 2  0.04 0.07 2 
N P  Petalostemon purpureum   1       0.02 0.04 2 
N P  Ratibida columnifera 1 0.02 0.04 2 
N A  Alyssum alyssoides 
N A  Camelina microcarpa 


1  2 
1 


2 6 1 1 
3 


2  1  1 0.38 
0.09 


0.62 
0.14 


20 
4 


I P  Astragalus cicer 
I P  Medicago sativa 


8 1  8 
22  4 


1 
3 


 3 
1 


9 
3  3  1  14  3 10 13 2 14 


0.67 
2.07 


1.09 
3.36 


13 
29 


W  P  Convolvulus arvensis    1  1   1  1  2 1 2  3 0.27 0.43 18 


Sub-shrubs 
N P  Ceratoides lanata   


 


   4   0.09 0.14 2 
N P  Yucca glauca 3 2 1  1 3 0.22 0.36 11 


Shrubs, Cacti & Trees 
N P  Artemisia cana   7   8  11  0.58 0.94 7 


 Mean 
Total Plant Cover 41 61 65 61 70 77 72 53 54 52 56 53 65 53 72 75 52 68 60 57 65 68 72 66 60 67 64 68 60 52 62 68 57 51 57 66 65 60 60 60 61 63 68 67 40 61.42 
Rock 0  0  0  0  0 0  0  10  0  0 0  0  0  0  0 0  0  0  0  0 0  0  0  0  0 0  0  0  0  0 0  0  0  0  0 0  0  0  0  0 0  0  0  0  0 0.22 
Litter 33 39 35 39  30 23 28 36 46  34 44 47 34 44 28 25 48 32  40 43 35  32 28 34 38 33 34 32  40 48 38 32  43 49 43 34 33 40 40 40 35 37 32  30 59 37.04 
Bare ground 26  0  0  0  0 0  0  1  0  14 0  0  1  3  0 0  0  0  0  0 0  0  0  0  2 0  2  0  0  0 0  0  0  0  0 0  2  0  0  0 4  0  0  3  1 1.31 


Perennial Cover (excl. noxious weeds) 35 61 65 53 70 77 72 53 52 51 45 50 59 53 62 60 36 68 60 51 65 65 71 66 60 67 61 68 60 48 62 68 52 50 55 66 64 60 60 59 59 63 68 63 33 58.80 
 


Sampling Adequacy Calculations  n = 45  t = 1.680  Variance = 64.48 nmin = 4.82      Perennial Cover: Variance = 92.03   Standard Deviation = 9.59           
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Table 5 Rosebud Mine - Vegetation Cover -- 2022 
Area A Misc. - Grazing Land 
Raw Data Percent Ground Cover Based on Point-Intercept Sampling


Transect No.——> 1 2 4 5 7 8  10  11  13  14 16  17  19  20  22 23 25 26 28 29 31  32  34  35  37 38  40  41  43  44 Average 
Cover 


Relative 
Cover Freq. Grasses and Grass-likes 


 


N P Agropyron dasystachyum 31 37 30 6 41 25 10       19 6.63 10.50 27 
N P Agropyron smithii 
N P Elymus cinereus 


11 22 
16 


14  45 9 33 9 17 12 11  3 9 2  13 9 1 18 7.93 
0.53 


12.56 
0.84 


57 
3 


N P Poa agassizensis/pratensis 14 9 7 15  15 1 3  1 6  25 2  13  24 1 5 2 4.77 7.55 53 
N P Stipa comata 
N P Stipa viridula 


  
2 


 
1 


7   2 2 
1 


1 24 
1 


1.20 
0.17 


1.90 
0.26 


17 
13 


Nw P Andropogon hallii  7     0.23 0.37 3 
Nw P Bouteloua curtipendula 
Nw P Calamovilfa longifolia 


8 5 
21 


0.43 
0.70 


0.69 
1.11 


7 
3 


I  P Agropyron cristatum  20 68 2  10 34 6  31 5 30 1 31  12 4 8.47 13.40 43 
I  P Bromus inermis 
I  P Poa compressa 


18 65  54 4 21 66  24 1 1 60  
57 


35 20 
17 


25 21 18 53  29 40  59  20  18 3 21.83 
2.47 


34.56 
3.91 


73 
7 


I  A Bromus japonicus 
I  A Bromus tectorum 6 


 2 1 19  1  6 4 4 1 
2 3 


11 1.63 
0.37 


2.59 
0.58 


30 
10 


Forbs 
N P Artemisia dracunculus 24      0.80 1.27 3 
N P Aster falcatus 
N P Heterotheca villosa 


3 1 8 2 6 
7 


0.67 
0.23 


1.06 
0.37 


17 
3 


N P Linum lewisii   1  1  0.07 0.11 7 
N P Psoralea argophylla 1  0.03 0.05 3 
N P Sphaeralcea coccinea 1  0.03 0.05 3 
N A Alyssum alyssoides 3  2 1 1  0.23 0.37 13 
I  P Astragalus cicer 
I  P Medicago sativa 


1  
2 


 
1 


  
6 


1 
7 1 3 19 


0.07 
1.30 


0.11 
2.06 


7 
23 


I  B Lactuca serriola      1 0.03 0.05 3 
I  B Melilotus officinalis    1 0.03 0.05 3 
I  B Tragopogon dubius 1 1 3 2 1 0.27 0.42 17 
W P Convolvulus arvensis 1  1 5 14 6 16 4 1 1.60 2.53 27 


Sub-shrubs 
N P Artemisia ludoviciana    3   0.10 0.16 3 


Shrubs, Cacti & Trees 


N P Artemisia tridentata 
N P Rosa arkansana 


 8 
2 


   0.27 
0.07 


0.42 
0.11 


3 
3 


 Mean 
Total Plant Cover 66  53  74  62  76 68  69  54  56  74 66  64  71  53  74 78 59 80 57 68 51 51  59 53  63 49  62  71 49  65 63.17 
Rock 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 0.20 
Litter 34  41  26  38  24 32  31  27  43  26 34  34  28  47  26 22 39 20 34 30 44  42  38  39  33 48  38  28  50  35 34.37 
Bare ground 0 6 0 0 0 0 0 13 1 0 0 2 1 0 0 0 2 0 9 2 5 7 3 8 4 3 0 1 1 0 2.27 


Perennial Cover (excl. noxious weeds) 66  44  74  62  75 67  68  54  56  74 66  62  69  24  74 76 58 80 36 64 42  47  42  53  60 45  61  70  49  52 59.00 
 


Sampling Adequacy Calculations  n = 30  t = 1.699  Variance = 84.90 nmin = 6.14    Perennial Cover: Variance = 182.41   Standard Deviation = 13.51 
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Table 6 Rosebud Mine - Vegetation Production - 2022 
Area A Misc. - Vegetation Production Summary - 2021 & 2022 


Oven Dry Weight (lbs. / acre)
 Grasses Forbs  


Sub- 
shrubs 


Noxious 
Weeds 


(Bindweed) 


 
Herbaceous 


Perennial 
 


Total Native 
Cool-season 


Native 
Warm- 
season 


Introduced 
Cool-season 


 
Annual Native 


Perennial 
Intro. 


Perennial 


Native & 
Introduced 


Biennial 


 
Annual 


Area A 
Misc. 


2021 96.0 12.6 546.8 6.6 1.3 46.8 - 7.3 - 4.4 703.5 721.8
2022 514.5 94.4 728.2 7.3 32.6 44.3 2.1 3.7 23.3 28.0 1,437.2 1,478.3


 


Chart 3 
Area A Misc. - Summary of Production by Lifeform - 2021 & 2022 
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Table 7 Rosebud Mine - Vegetation Production - 2021 
 Area A - Miscelleanous 


Raw Data 
 


 
Oven Dry Weight (grams per 1/2 square meter) 


 
 
 


 
Sample 


No. 


Grasses Forbs 
 


Sub- 
shrubs 


 
Noxious 
Weeds 


(Bindweed) 


HERBACEOUS 
PERENNIAL 


 
TOTAL Perennial 


 
Annual 


Perennial Biennial 
 
Annual 


Native 
Intro- 
duced 


 
Native Intro- 


duced 


Native & 
Intro- 
duced 


Cool- 
Season 


Warm- 
Season g./0.5m2 lbs./ac. g./0.5m2 lbs./ac. 


1   45.0 0.3      45.0 803.0 45.3 808.3
2  73.7   73.7 1315.1 73.7 1315.1 
3  48.4 0.3   48.4 863.6 48.7 869.0
4 4.9 23.3 0.2 5.8 3.6 34.0 606.7 37.8 674.5
5 8.4 21.7   30.1 537.1 30.1 537.1
6   43.0 0.1       43.0 767.3 43.1 769.1
7  51.5 0.1  3.1 51.5 918.9 54.7 976.0
8 7.4   2.3 64.3  74.0 1320.4 74.0 1320.4 
9 27.6      27.6 492.5 27.6 492.5


10 12.5 19.8    32.3 576.3 32.3 576.3
11 29.1       0.6  29.1 519.2 29.7 530.0
12 4.8 18.2   4.3   27.3 487.1 27.3 487.1
13 38.2   0.7  1.1  38.2 681.6 40.0 713.7
14   49.9     49.9 890.4 49.9 890.4
15 14.0  7.4 0.1  0.4 21.5 383.6 21.9 390.8
16   46.6 3.1     0.1 46.6 831.5 49.8 888.6
17  32.7 4.3 2.2 0.4 0.3 34.9 622.7 39.9 712.0
18  59.6 0.2  0.1  59.6 1063.5 59.9 1068.8 
19 4.9 27.6 0.2    32.5 579.9 32.7 583.5
20  32.4 0.1  2.4  32.4 578.1 34.9 622.7
21   30.9  0.6    31.5 562.1 31.5 562.1
22 46.1 0.1  0.3  46.1 822.6 46.5 829.7
23 46.8 0.3   0.1 46.8 835.1 47.2 842.2
24 58.5     58.5 1043.8 58.5 1043.8 
25 32.1 0.4 0.3  0.2  32.4 578.1 33.0 588.8
26 1.3  18.7 0.4  11.3    31.3 558.5 31.7 565.6
27 18.7  15.6 1.2  0.1  34.3 612.0 35.6 635.2
28   46.4     46.4 827.9 46.4 827.9
29 18.2 13.6  0.1   31.9 569.2 31.9 569.2
30 2.8  25.8    1.2 28.6 510.3 29.8 531.7
31   35.4 0.2      35.4 631.7 35.6 635.2
32  75.3    75.3 1343.6 75.3 1343.6 
33  37.0  1.3  37.0 660.2 38.3 683.4
34 0.2 16.3 12.1 0.1 0.5 28.6 510.3 29.2 521.0
35  32.2   0.6 32.2 574.6 32.8 585.3
36   35.0      2.4 35.0 624.5 37.4 667.3
37 18.8  2.1   18.8 335.5 20.9 372.9
38 1.2 43.4   44.6 795.8 44.6 795.8
39  30.1   30.1 537.1 30.1 537.1
40 26.4  1.1 0.5 1.2 26.4 471.1 29.2 521.0
41   25.3 1.2  17.4    42.7 761.9 43.9 783.3
42  49.6   6.3  49.6 885.0 55.9 997.5
43  35.5     35.5 633.4 35.5 633.4
44  28.7 0.3  1.1 29.0 517.5 30.1 537.1
45 2.8 31.6 0.2  1.4 0.1 34.6 617.4 36.1 644.2


Average 5.4 0.7 30.6 0.4 0.1 2.6 0.0 0.4 0.0 0.2 39.4 703.5 40.5 721.8


 
Sampling Adequacy 


Total t = 1.680 Variance = 54230.674 
Mean = 721.79 


n= 45 
nmin = 29.387 


Herbaceous Perennial Mean = 703.51 Variance = 54763.223 
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Table 8 Rosebud Mine - Vegetation Production - 2022 
 Area A - Miscelleanous 


Raw Data 
 


 
Oven Dry Weight (grams per 1/2 square meter) 


 
 
 


 
Sample 


No. 


Grasses Forbs 
 


Sub- 
shrubs 


 
Noxious 
Weeds 


(Bindweed) 


HERBACEOUS 
PERENNIAL 


 
TOTAL Perennial 


 
Annual 


Perennial Biennial 
 
Annual 


Native 
Intro- 
duced 


 
Native Intro- 


duced 


Native & 
Intro- 
duced 


Cool- 
Season 


Warm- 
Season g./0.5m2 lbs./ac. g./0.5m2 lbs./ac. 


1 1.5  79.4       80.9 1443.5 80.9 1443.5
2 12.9 0.4 0.1  0.1 19.8 33.1 590.6 33.3 594.2
3 34.5  40.4 3.5   78.4 1398.9 78.4 1398.9
4 4.5  60.9    65.4 1167.0 65.4 1167.0
5 3.7  53.7 0.2   57.6 1027.8 57.6 1027.8
6 19.6  38.7 3.7   0.1   62.0 1106.3 62.1 1108.1
7 52.4    2.8     0.3 55.2 985.0 55.5 990.3
8 35.0 28.3  4.3  1.8 0.2   67.6 1206.2 69.6 1241.9
9 81.2   0.3 1.8   0.1   83.0 1481.0 83.4 1488.1


10 76.9    2.9 0.3  0.5  80.6 1438.2 80.6 1438.2
11 0.3 43.2 1.2 2.7      47.4 845.8 47.4 845.8
12 78.3    9.5 0.1  87.8 1566.7 87.9 1568.4
13 63.1     0.1  63.1 1125.9 63.2 1127.7
14 70.6   0.3 0.4 0.1  71.0 1266.9 71.4 1274.0
15 89.6   1.0  0.3 89.6 1598.8 90.9 1622.0
16   88.6       88.6 1580.9 88.6 1580.9
17 65.3  0.1    0.8 65.3 1165.2 66.2 1181.2
18 40.2  0.2 0.4 35.1  75.3 1343.6 75.9 1354.3
19  63.6 0.2     63.6 1134.8 63.8 1138.4
20 75.3 0.3 0.1 2.6 0.1  0.8 75.6 1349.0 79.2 1413.2
21   96.2 1.7     1.2 97.9 1746.9 99.1 1768.3
22 0.7  72.0   0.4  72.7 1297.2 73.1 1304.4
23 21.7  49.8 3.6  0.2   71.7 1279.4 75.3 1343.6
24 42.3 10.9      53.2 949.3 53.2 949.3
25 2.4 30.3 37.1     69.8 1245.5 69.8 1245.5
26 19.6  69.4 15.5  0.1   104.5 1864.6 104.6 1866.4
27   130.4 1.1  6.8 0.1 3.3  140.5 2507.0 141.7 2528.4
28 2.0  111.5 0.1  0.2   11.5 113.7 2028.8 125.3 2235.8
29 39.2 39.9     3.1   79.1 1411.4 82.2 1466.7
30 42.1  110.8 0.3   0.1   152.9 2728.3 153.3 2735.4
31 0.8  56.4  48.5   1.2 105.7 1886.1 106.9 1907.5
32 22.1 84.9 0.7 4.7  0.2  111.7 1993.1 112.6 2009.2
33 14.7  58.0  19.8  3.1 92.5 1650.5 95.6 1705.8
34 59.8  10.9 0.1    1.4 19.5 70.7 1261.5 91.7 1636.2
35 0.4 73.5     14.8 73.9 1318.6 88.7 1582.7
36 18.5 27.8 3.8   0.1  14.2 50.1 894.0 64.4 1149.1
37 21.0 93.9 2.0     114.9 2050.2 116.9 2085.9
38 0.5 0.2 55.4 0.2    56.3 1004.6 56.3 1004.6
39 1.1 104.2  13.5  2.6 118.8 2119.8 121.4 2166.2
40   124.7  4.4  0.2 129.1 2303.6 129.3 2307.2
41 3.0  58.8       61.8 1102.7 61.8 1102.7
42 42.9  3.8 22.5   3.1 65.4 1167.0 72.3 1290.1
43  50.1 0.2 18.0 0.1 0.2 68.3 1218.7 68.6 1224.1
44 
45 


90.1 
47.8 18.7


2.2
2.1 1.7 


 0.2 90.1 
68.2 


1607.7 
1216.9 


92.5 
70.3 


1650.5 
1254.4 


Average 28.8 5.3 40.8 0.4 1.8 2.5 0.1 0.2 1.3 1.6 80.5 1437.2 82.8 1478.3


 
Sampling Adequacy 


Total t = 1.680 Variance = 203640.189 
Mean = 1478.31 


n= 45 
nmin = 26.307 


Herbaceous Perennial Mean = 1437.23 Variance = 199888.098 
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Chart 4 
Area A Misc. 


Woody Plant Density Summary - 2021 - 2024 
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Table 9 Rosebud Mine - Woody Plant Density - 2024 
Area A Misc. - 2021 - 2024 
Woody Plant Density Summary Young and Mature Plants Per Acre 
 


Grazing Land Wildlife 
Enhancement 


Species Lifeform 2021 2022 2024 
Artemisia cana 
Artemisia tridentata 
Atriplex canescens 


Shrub 
Shrub 
Shrub 


66.3 
18.2 
6.1 


85.0 
33.4 


7.6 


457.8 
135.1 
80.4 


Ceratoides lanata 
Chrysothamnus nauseosus 
Juniperus scopulorum 


Sub-Shrub 
Shrub 
Tree 


10.1 
12.1 
1.5 


5.1 
8.1 
1.5 


0.5 
6.6 


11.6 
Pinus ponderosa 
Rhus trilobata 
Rosa arkansana 


Tree 
Shrub 
Shrub 


2.5 
- 


46.5 


- 
2.0 


17.2 


12.1 
- 


463.4 
Symphoricarpos occidentalis 
Yucca glauca 


Shrub 
Succ. 


15.2 
196.8 


16.2 
118.9 


106.7 
238.8 


Total Woody Plants per acre 375 295 1,514 
 


Trees per acre 4.0 1.5 23.7 
Shrubs per acre 164.4 169.5 1,251.0 


Sub - Shrubs per acre 10.1 5.1 0.5 
Succulents per acre 196.8 118.9 238.8 
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Table 10 Rosebud Mine - Woody Plant Density - 2021 
Area A misc. - Grazing Land 
Raw Data Young and Mature Plants per 2m x 50m Belt Transect 
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Total 


Shrub Shrub Shrub Sub-Shrub Shrub Tree Tree Shrub Shrub Succ. count per acre
1           0 - 
2           0 - 
3          4 4 162 
4          1 1 40 
5 35         1 36 1,457 
6           0 - 
7          57 57 2,306 
8           0 - 
9           0 - 


10           0 - 
11           0 - 
12           0 - 
13   3 4      2 9 364 
14   1       2 3 121 
15          9 9 364 
16           0 - 
17           0 - 
18           0 - 
19          8 8 324 
20    3      5 8 324 
21           0 - 
22    1      52 53 2,144 
23    5      18 23 931 
24   2       6 8 324 
25          1 1 40 
26   3       4 7 283 
27          7 7 283 
28          6 6 243 
29           0 - 
30    1    62   63 2,549 
31     2      2 81 
32          2 2 81 
33 3          3 121 
34    1       1 40 
35          7 7 283 
36           0 - 
37           0 - 
38 4       5  67 76 3,075 
39 1         2 3 121 
40   1        1 40 
41 22  1 2      3 28 1,133 
42 11   1      2 14 566 
43          13 13 526 
44           0 - 
45       1    1 202 
46           0 - 
47    2      27 29 1,214 
48          2 2 81 
49 14          14 566 
50          2 2 81 
51   1       8 9 364 
52           0 - 
53           0 - 
54 1          1 40 
55           0 - 
56          1 1 40 
57          30 30 1,214 
58          1 1 40 
59        5  17 22 890 
60        3 5  8 364 
61           0 - 
62  7    3 3  4 2 19 769 
63        14   14 566 
64           0 - 
65     1     1 2 81 
66  10         10 405 
67  2        2 4 162 
68 1 5        3 9 364 
69  4      3 1 5 13 526 
70  6     1  5  12 486 
71 25          25 1,012 
72 8 1       15 2 26 1,052 
73 3          3 121 
74 1          1 40 
75 2 1   3      6 243 
76          1 1 40 
77           0 - 
78           0 - 
79     5     6 11 445 
80     13      13 526 


Total Count 131 36 12 20 24 3 5 92 30 389 742  


Per Acre 66.3 18.2 6.1 10.1 12.1 1.5 2.5 46.5 15.2 196.8 375  


 


Sample Adequancy Calculations n= 80 t = 1.664 var. = 368305.9 nmin = 724.49 
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Table 11 Rosebud Mine - Woody Plant Density - 2022 
Area A Misc. - Grazing Land 
Raw Data Young and Mature Plants per 2m x 50m Belt Transect 
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Total 


Shrub Shrub Shrub Sub-Shrub Shrub Tree Shrub Shrub Shrub Succ. count per acre
1           0 - 
2           0 - 
3           0 - 
4           0 - 
5          4 4 162 
6          9 9 364 
7           0 - 
8           0 - 
9           0 - 


10          4 4 162 
11           0 - 
12           0 - 
13           0 - 
14           0 - 
15           0 - 
16           0 - 
17           0 - 
18           0 - 
19 14         6 20 809 
20           0 - 
21   3        3 121 
22          17 17 688 
23 1         4 5 202 
24          12 12 486 
25          3 3 121 
26 1   3      1 5 202 
27 5   3       8 324 
28           0 - 
29        11  16 27 1,092 
30        10   10 405 
31 3         1 4 162 
32 8          8 324 
33 3          3 121 
34 14          14 566 
35 31         15 46 1,861 
36 10          10 405 
37 10   3       13 526 
38   8 1       9 364 
39          55 55 2,225 
40          7 7 283 
41 2         8 10 405 
42 7         6 13 526 
43           0 - 
44           0 - 
45 2  2        4 162 
46           0 - 
47           0 - 
48 1  2        3 121 
49 8          8 324 
50 7       13  23 43 1,740 
51          8 8 324 
52          3 3 121 
53 7          7 283 
54           0 - 
55           0 - 
56           0 - 
57          8 8 324 
58          2 2 81 
59          5 5 202 
60          8 8 324 
61           0 - 
62     1     1 2 81 
63 4 11    3    2 20 809 
64           0 - 
65  9        1 10 405 
66       3    3 121 
67  11        2 13 526 
68  4         4 162 
69  20     1  15 1 37 1,497 
70 3          3 121 
71 7          7 283 
72         17  17 688 
73           0 - 
74     12      12 486 
75 8          8 324 
76           0 - 
77           0 - 
78 12 2         14 566 
79  5   3      8 324 
80  4        3 7 283 


Total Count 168 66 15 10 16 3 4 34 32 235 583  
Per Acre 85.0 33.4 7.6 5.1 8.1 1.5 2.0 17.2 16.2 118.9 295 


 


Sample Adequancy Calculations mean = 294.85 t = 1.664 var. = 184430.9 nmin = 587.66 
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Table 12      Rosebud Mine - Woody Plant Density - 2024
Area A Misc. - Wildlife Enhancement
Raw Data Young and Mature Plants per 2m x 50m Belt Transect
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Shrub Shrub Shrub Shrub Shrub Tree Tree Shrub Shrub Succ. count per acre
23 14 1 2 17 688
24 10 10 405
25 7 7 283
26 44 44 1781
27 15 15 607
28 1 8 9 364
29 8 35 24 67 2711
30 34 34 1376
31 6 8 14 567
32 2 4 6 243
33 11 11 445
34 18 18 728
35 5 6 12 23 931
36 41 3 44 1781
37 50 2 52 2104
38 28 28 1133
39 15 15 607
40 24 1 10 3 38 1538
41 35 5 2 42 1700
42 7 4 11 445
43 15 15 607
44 23 23 931
45 42 42 1700
46 10 1 11 445
47 15 3 18 728
48 23 1 24 971
49 7 4 11 445
50 8 5 13 526
51 2 14 16 647
52 6 26 1 1 34 1376
53 4 21 1 26 1052
54 35 11 1 47 1902
55 12 6 18 728
56 6 6 243
57 24 62 86 3480
58 1 2 1 2 6 243
59 6 3 2 11 445
60 13 7 20 809
61 3 14 1 3 4 6 31 1255
62 2 5 11 18 728
63 56 2 3 61 2469
64 9 4 5 18 728
65 5 1 3 9 364
66 44 44 1781
67 35 35 1416
68 49 49 1983
69 22 4 2 6 34 1376
70 11 11 445
71 37 7 44 1781
72 17 11 28 1133
73 20 7 9 36 1457
74 5 5 10 405
75 62 14 76 3076
76 27 27 1093
77 31 31 1255
78 142 142 5747
79 46 46 1862
80 86 86 3480


Total Count 905 269 159 1 13 23 24 916 211 472 2,993
Per Acre 457.8 136.1 80.4 0.5 6.6 11.6 12.1 463.4 106.7 238.8 1514.1


var. = n= 80
1.664 sd= nmin = 385.29


Total


Sample Adequancy 
Calculations


mean =
t =


1514 3188293.0
1785.6
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Photo 1 - Rosebud Mine - Area A Misc. - Grazing Land - 2021 Photo 2 - Rosebud Mine - Area A Misc. - Grazing Land - 2021 


 


Photo 3 - Rosebud Mine - Area A Misc. - Wildlife Enhancement - 2022 Photo 4 - Rosebud Mine - Area A Misc. - Wildlife Enhancement - 2022 
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μ 1 inch = 2,611 feet 


Feet 
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Map 2 
Rosebud Mine - Area A Misc. 
Phase III Bond Release Sample Point Locations - 2021 


Land Use - Grazing Land - 310 acres 


Grassland - 212 acres 
Wildlife Enhancement - 47 acres 
Other Shrub & Conifer Areas - 52 acres 


Cover and Production 


(! Grazing Land Grid Size: 540' x 540' 
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Map 3 
Rosebud Mine - Area A Misc. 
Phase III Bond Release Sample Point Locations - 2022 


Land Use - Grazing Land - 310 acres 


Grassland - 212 acres 
Wildlife Enhancement - 47 acres 
Other Shrub & Conifer Areas - 52 acres 


Cover and Production 


(! Grazing Land Grid Size: 540' x 540' 
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Map 4 
Rosebud Mine - Area A Misc. 
Phase III Bond Release Sample Point Locations - 2021 


Land Use - Grazing Land - 310 acres 


Grassland - 212 acres 
Wildlife Enhancement - 47 acres 
Other Shrub & Conifer Areas - 52 acres 


Woody Plant Density 


(! Grazing Land Grid Size: 370' x 370' 
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Map 5 
Rosebud Mine - Area A Misc. 
Phase III Bond Release Sample Point Locations - 2022 


Land Use - Grazing Land - 310 acres 


Grassland - 212 acres 
Wildlife Enhancement - 47 acres 
Other Shrub & Conifer Areas - 52 acres 


Woody Plant Density 


!( Grazing Land Grid Size: 370' x 370' 
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Map 6a (Central Portion) 
Rosebud Mine - Area A Misc. 
Phase III Bond Release Sample Point Locations - 2024 


Land Use - Grazing Land - 310 acres 


Grassland - 212 acres 
Wildlife Enhancement - 47 acres 
Other Shrub & Conifer Areas - 52 acres 


Woody Plant Density 


!( Wildlife Enhancement Grid Size: 170' x 170' 
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Map 6b (North Portion) 
Rosebud Mine - Area A Misc. 
Phase III Bond Release Sample Point Locations - 2024 


Land Use - Grazing Land - 310 acres 


Grassland - 212 acres 
Wildlife Enhancement - 47 acres 
Other Shrub & Conifer Areas - 52 acres 


Woody Plant Density 


!( Wildlife Enhancement Grid Size: 170' x 170' 
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Map 6c (East Portion) 
Rosebud Mine - Area A Misc. 
Phase III Bond Release Sample Point Locations - 2024 


Land Use - Grazing Land - 310 acres 


Grassland - 212 acres 
Wildlife Enhancement - 47 acres 
Other Shrub & Conifer Areas - 52 acres 


Woody Plant Density 


!( Wildlife Enhancement Grid Size: 170' x 170' 






SL-18 Table 1 Phase III

				TABLE 1

				PHASE III BOND RELEASE FIELD DATA

								NR = Natural Revegetation

		Field		Last Seeding Date				* = Seeding date based off of Field Name

		A79101		Feb-79		*

		A79102		10/1/81

		A79201		May-79		*

		A79202		May-79		*

		A79203		May-79		*

		A79204		May-79		*

		A79205		May-79		*

		A79301		Aug-79		*

		A79302		Aug-79		*

		A79303		4/9/81

		A79304		4/9/81

		A79305		Aug-79		*

		A79306		Aug-79		*

		A79307		Aug-79		*

		A79401		Nov-79		*

		A79402		8/6/82

		A79403		8/6/82

		A80101		11/21/80

		A80102		11/21/80

		A80201		8/6/82

		A80202		11/21/80

		A80203		May-80		*

		A80301		10/7/81

		A80302		Aug-80		*

		A80303		Aug-80		*

		A80304		9/28/81

		A80401		Nov-80		*

		A80402		2/26/81

		A80403		2/26/81

		A81402		Nov-81		*

		A83201		4/8/86

		A83202		4/19/85

		A83203		4/22/85

		A83204		4/27/85

		A83401		4/28/85

		A84201		5/30/84

		A84404		4/27/85

		A84405		9/21/81

		A85303		Aug-85		*

		A85305		Aug-85		*

		A87202		5/9/90

		A87203		9/24/87

		A89202		9/29/89

		A89203		9/29/89

		A89204		9/29/89

		A89207		9/13/89

		A89208		9/13/89

		A91101		4/25/91

		A91102		4/2/91

		A92102		3/27/92

		A92201		4/30/92

		A92401		Nov-92		*

		A93102		5/4/93

		A93103		5/19/93

		A93201		6/11/93

		A94103		6/8/94

		A94201		6/8/94

		A94202		6/8/94

		A95101		5/31/95

		A97301		Feb-98

		A97308		Feb-98		*

		A03202		10/3/03

		A03203		10/10/03

		A03204		10/14/03

		A03205		10/14/03

		A03206		10/14/03

		A03207		10/14/03

		A03302		10/10/03

		A03303		10/10/03

		A03304		10/10/03

		A06103		1/30/06

		A06108		1/27/06

		A12201		6/20/12

		A12202		6/20/12

		A12203		6/20/12

		A12401		6/20/12

		D90403		10/31/90

		E81303		Aug-81		*

		E90305		Aug-90		*

		E04208		May-04		*

		E04209		May-04		*

		E04301		Aug-04		*

		E04304		Aug-04		*

		E04308		Aug-04		*

		E04312		Aug-04		*

		E04315		NR

		E04316		NR















Table 2 Phase III Grazing

		TABLE 3														N - Not Available

		PASTURES GRAZING HISTORY



		Year		Pasture		Grazing Period		AU'S		Usage %

		2011		A10		8/20 - 10/7		56		63

		2012		A5/9		8/11 - 9/15		56		68

		2012		A16		5/29 - 7/1		56		58

		2013		A5		8/10 - 10/19		75		80

		2014		A16		5/23 - 8/6		35		75

		2015		A5		6/5 - 7/15		35		64

		2015		A16		9/1 - 9/17		35		30

		2016		A5		Haul Road  Created No Graze

		2016		A13		8/19 - 10/15		35		58

		2018		A1/16		6/6 - 10/13		35		75

		2020		A1/16		6/5 - 9/25		35		75

		2021		A1/16		6/4 - 8/15		35		75

		2022		A1/16		6/6 - 9/1		35		75
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