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Big Sky Coal Company

August 24, 2016

Mr. Chris Yde
Montana Department of Environmental Quality
Industrial and Energy Minerals Bureau
1218 East 6th Avenue
Helena, MT 59601

RE: Big Sky Mine Area A (SMP No. C1983004CR)
Bond Release Application #SL10

Dear Chris:

Big Sky Coal Company hereby submits an application for partial bond release in Area A to the
Department for review. This request is for a combination of Phase I, II, III, and IV release as
described in ARM 17.24.1116.

All reclamation was completed on these areas in accordance with the approved reclamation
plan and applicable responsibility periods are satisfied.

The application consists of the following documents attached hereto:

•	Bond Release Form - A scanned copy of a completed, signed, and notarized
application form.

•	Bond Release Narrative - Description of bond release area, phases of release sought,
and demonstration of completed reclamation. This narrative references the following:

o Exhibit 1 - Map showing Bond Release Application SL10
o Exhibit 2 - Map showing Proposed Phase IV Bond Release and Status
o Exhibit 3 - Map showing Proposed Post-SLIO Bond Status
o Exhibit 4 - Hydrologic Demonstration Report

•	Notification Letter Template - This letter will be mailed to all parties on the mailing list
after the Department determines the application is complete.

•	Notification Letter Mailing List
•	Draft Public Notice - This will be published as described in the bond release narrative,

after the Department determines the application is complete.

Peabody Energy *710 Market Street • St. Louis, MO 63101
Telephone (314) 588-2784

FC: 620.411
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If approved as submitted, the application would reduce the Area A permit area by 904 acres.
Ownership of the permit reduction is summarized in the following table:

Owner

Reductions to Permit (acres)
Mineral Surface

Federal -561 -132

Tribal

State

Private -343 -772

County
Total -904 -904

Please contact me at 314-588-2784 or our consultant Judd Stark (Catena Consulting) at 406-
545-3075. If you have any questions regarding this application.

Sincerely,

Bryce West
Vice President, Environmental

Attachments

CC: Reg Hoff
Judd Stark
John Cochran

Peabody Energy *710 Market Street • St. Louis, MO 63101
Telephone (314) 588-2784



1

Gilbert, Sharona

From: Judd Stark <jstark@catenaconsulting.com>
Sent: Wednesday, August 24, 2016 2:24 PM
To: Sjolund, Melissa; DEQCoal; Yde, Chris; Smith, Robert
Subject: RE: BSCC SL10 Bond Release Application (1 of 2)
Attachments: File Transfer Service Notification.pdf

I submitted the application as a single pdf package via epass without problems.  
 
Best regards, 
 
Judd Stark 
406.545.3075/406.671.3961 
Catena Consulting, LLC 

 

From: Sjolund, Melissa [mailto:MSjolund@mt.gov]  
Sent: Wednesday, August 24, 2016 1:55 PM 
To: jstark@catenaconsulting.com; DEQCoal <DEQCoal@mt.gov>; Yde, Chris <CYde@mt.gov>; Smith, Robert 
<RSmith2@mt.gov> 
Subject: RE: BSCC SL10 Bond Release Application (1 of 2) 
 
HI Judd, 
 
Here is a link to the state file transfer system: 
https://app.mt.gov/epass/portal/ 
 
The “Login with ePass Montana” option should allow you to create an account.  Then it is as simple as uploading the files 
and sending to the coal program email DEQCoal@mt.gov.   
 
Let me know if you have any problems.  The entire Coal Section staff is out today at an all‐bureau meeting, but I’m 
checking email periodically.  
 
Melissa Sjolund 
Technical Coordinator/MPDES Permit Coordinator 
MT DEQ Coal and Uranium Program 
(406) 444-2885 (office) 
(406) 444-4988 (fax)  
 

From: Judd Stark [mailto:jstark@catenaconsulting.com]  
Sent: Wednesday, August 24, 2016 1:38 PM 
To: DEQCoal; Yde, Chris; Sjolund, Melissa; Smith, Robert 
Subject: RE: BSCC SL10 Bond Release Application (1 of 2) 
 
It seems that even the smallest of the two parts it too large to get through. Please provide me with instructions for 
alternative submittal through ftp/e‐portal. 
 
Thanks, 
 
Judd Stark 
406.545.3075/406.671.3961 
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Catena Consulting, LLC 

 

From: Judd Stark [mailto:jstark@catenaconsulting.com]  
Sent: Wednesday, August 24, 2016 1:35 PM 
To: 'DEQCoal' <DEQCoal@mt.gov>; 'Yde, Chris' <CYde@mt.gov> 
Cc: Melissa Sjolund (msjolund@mt.gov) <msjolund@mt.gov>; Smith, Robert <RSmith2@mt.gov>; 
erhoff@rangeweb.net; 'John Carstensen' <jcarstensen@earthandwater.com>; West, Bryce 
<BWest@peabodyenergy.com> 
Subject: BSCC SL10 Bond Release Application (1 of 2) 
 
Chris, 
 
Please application SL10 for bond release at Big Sky Mine Area A attached to this email. This email is part 1 of 2 and 
includes the bulk of the submittal. Part 2 is submitted separately due to the file size (15MB) and consists of only the Area 
A Hydrologic Demonstration Report previously submitted to support Area A bond release application SL8. 
 
Please let us know if you have any questions. 
 
Best regards, 
 
Judd Stark 
Project Manager 
 
O: 406.545.3075 
M: 406.671.3961 
 
Catena Consulting, LLC 
www.catenaconsulting.com 
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Gilbert, Sharona

From: File Transfer Service <TransferService@MT.gov>
Sent: Wednesday, August 24, 2016 2:24 PM
To: DEQCoal
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: BSCC_SL10_Application_2016_0824.pdf 

SENT FROM: Judd Stark 

MESSAGE: You have a new file available in your File Transfer Service Inbox. 

To download this file,  
click on the link below: 

http://transfer.mt.gov/transfer/ReceivedFileReport?TransferID=91b7ff08-9a81-496d-b132-468669b7f78e

Replies to this email are not monitored. 

https://transfer.mt.gov/  

 



Sent Receipt

 Upload success!
The below files have been uploaded:

BSCC_SL10_Application_2016_0824.pdf

The file(s) will be delivered* to:
DEQCoal@mt.gov (deqcoal@mt.gov)

* Pending a successful virus scan.

Check the file(s) status by referring to your sent box. (/Home)



https://transfer.mt.gov/Home
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Introduction 


 


This document is a request by Big Sky Coal Company (BSCC) for partial bond release of 946 acres 


at Big Sky Mine Area A (Permit C1983004CR) near Colstrip, Montana as identified in Table 1 


and the map provided as Exhibit 1.  


 


Table 1. Application Acreage by Bond Release Category, Application #SL10. 


SL10 Release Area Category 


SL10 Bond Release Areas by Phase (acres) 


I II III IV 


Disturbed and Reclaimed 


Phase I-II 2 2     


Phase II   40     


Phase II-IV (82-4-235(3) applies)   4 4 4 


Phase III-IV (82-4-235(3) applies)     20 20 


Phase IV (disturbed)       577 


Totals 2 46 24 601 


Undisturbed Areas to be removed from permit 


Phase IV (undisturbed)       303 


Total       904 


 


Reclamation Phase I [ARM 17.24.1116(6)(a)] is deemed to have been completed when the 


permittee completes backfilling, regrading, and drainage control in accordance with the approved 


reclamation plan and when all drill holes that are not approved to be retained as monitoring wells 


or that were not completely mined have been plugged in accordance with ARM 17.24.1005. BSCC 


hereby attests that these requirements have been met on 2 acres not previously granted Phase I 


release (areas associated with a sediment trap and two-track trail). 


 


Reclamation Phase II [ARM 17.24.1116 (6)(b)] is deemed to have been completed when: soil 


replacement and spoil and soil tillage have been completed in accordance with the approved 


reclamation plan; at least two growing seasons (spring and summer for two consecutive years) 


have elapsed since seeding or planting of the affected area; vegetation is establishing that is 


consistent with the species composition, cover, production, density, diversity, and effectiveness 


required by the revegetation criteria in ARM 17.24.711, 17.24.713, 17.24.714, 17.24.716 through 


17.24.718, 17.24.721, 17.24.723 through 17.24.726, 17.24.731 and 17.24.815 and the approved 


postmining land use; soils are protected from accelerated erosion by the established vegetation; 


and noxious weeds are controlled. BSCC hereby attests that these requirements, where 


applicable, have been met on 46 acres not previously granted Phase II release. 


 


Reclamation Phase III [ARM 17.24.1116 (6)(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, 17.24.713, 17.24.714, 17.24.716 through 17.24.718, 17.24.721, 17.24.723 through 


17.24.726, 17.24.731, and 17.24.815 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.  
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The Phase III portion of this application includes areas not permanently reclaimed for at least 10 


growing seasons. Those areas were last used as water management facilities or other support 


facilities and comprise less than 10 percent of the area included in this application. The areas 


satisfy the criteria described in 82-4-235(3), MCA, otherwise satisfy Phase III requirements, and, 


therefore, are eligible for Phase III release. BSCC hereby attests that the applicable requirements 


have been satisfied on the 24 acres on which 82-4-235(3), MCA, applies. BSCC understands that 


the Department will inspect those areas during the growing season to evaluate vegetation and will 


further assess vegetative conditions relative to reclamation standards during review of this 


application. 


 


Reclamation Phase IV [ARM 17.24.1116(6)(d)] is deemed to have been completed when all 


disturbed lands within any designated drainage basin have been reclaimed in accordance with the 


Phase I, II, and III requirements and fish and wildlife habitats and related environmental values have 


been restored, reclaimed, or protected in accordance with the Act, the rules, and the approved 


permit. With respect to the hydrologic balance, disturbance has been minimized and offsite 


material damage has been prevented in accordance with the Act, the rules, and the approved 


permit. The operator must also develop functional alternative water sources to replace water 


supplies that have been adversely affected by mining and reclamation operations, reestablish 


essential hydrologic functions and agricultural productivity on alluvial valley floors, and implement 


any approved alternative land use plan (see ARM 17.24.821 and 17.24.823). All other reclamation 


requirements of the Act, rules, and the permit must also be met. BSCC hereby attests that these 


requirements have been met on 601 acres previously disturbed. An additional 303 acres not 


previously disturbed are also proposed for final bond release and removal from the Permit Area. 


 


Request for Partial Bond Release 


 


This request for partial release of reclamation of bond was prepared in compliance with the 


Montana Strip and Underground Mine Reclamation Act (MSUMRA) 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) BSCC is filing this application for Phase I through IV bond release with the Department for 


reclamation work completed and evaluated as defined in the Administrative Rules of Montana 


adopted pursuant to MSUMRA. Phase I includes backfilling, grading, drainage control on 2 


acres. Phase II includes soil replacement and suitable revegetation for at least two growing 


seasons on 46 acres. Phase III work completed on the area includes revegetation of 24 acres 


as described in the revegetation plan and noxious weed control. Phase IV work includes 


restoring/reclaiming fish and wildlife values, minimizing offsite damage, and replacing water 


supplies, and reestablishing hydrologic functions on 601 acres. An additional 303 acres eligible 


for final release were not disturbed in conjunction with mining.  


  


 With the exception of (a) normal husbandry practices or (b) areas meeting the criteria 


described in 82-4-235(3), MCA, all permanent reclamation activities in the areas proposed for 


release occurred prior to the 2006 growing season. All reclamation methods including grading, 


soiling, seeding, and planting dates, seed mixes and equipment used, and normal husbandry 


practices employed to ensure reclamation success were previously presented in the annual 
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reports for permit C1983004CR. All reclamation activities were conducted in accordance 


with the approved permit.  


 


(2) The time of filing will allow the Department to properly evaluate the completed reclamation 


operations.  


 


(3) The application includes copies of letters to be sent to adjoining property owners, surface 


owners, local government bodies, planning agencies and sewage and water treatment facilities. 


They were notified of BSCC’s intention to seek partial bond release. 


 


(4) A notarized statement is on the attached application form. 


 


(5) A draft copy of the public notification is presented in this package. Proof of publication of 


advertisement will be submitted to the Department within 30 days of the final printing of the 


public notification. 


 


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 office in Forsyth, MT 


for advertisement in four consecutive weekly publications following the completeness review. 


It contains all of the required items listed in sub-paragraphs (b)-(h). 


 


(2) The deadline for written objections, requests for informal conferences or requests for public 


hearing by affected persons related to this proposed bond release application is 30 days 


following the last advertisement. 


 


 


17.24.1116 Bonding: Criteria and Schedule for Release of Bond 


(1)  BSCC attests that it has met the requirements of Phase I, II, III, and IV reclamation as defined 


by 82-4-235, MCA and ARM 17.24.1116(6), and further described in the approved permit. 


The partial release lands are described on the application form and shown in Exhibit 1 


attending this application. The boundaries of reclaimed fields, the year of the last date of 


permanent reclamation seeding or planting, and records related to noxious weed control are 


presented in the historic annual reports for Permit C1983004CR.  


 


(2) BSCC recognizes that it would remain responsible for any corrective actions necessary to 


comply with the Act, sub-chapters 3-13 of ARM 17.24, and the permit until final bond release. 


Areas receiving final bond release will be removed from the permit area. The status of 


Final/Phase IV bond release in the Permit Area and the current (pre-SL10) permit boundary 


are shown in Exhibit 2. 


 


(3) BSCC is requesting release from the bond on the application parcels for reclamation Phases I 


through IV in accordance with the approved reclamation plan. The items listed under 


17.24.1116(6)(a) through (d) have been obtained, where applicable. The amount of bond 


requested for release is the amount associated with grading, soiling, revegetation, wildlife 


habitat restoration, and restoration of the hydrologic balance, as appropriate depending on 


the release Phase requested, less that bond required for reclamation of disturbed areas for 


which partial bond release is not yet sought. 
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 The proposed bond release amounts described in the application form are further summarized 


in Table 2. The values in Table 2 were based, in part, on the amount of bond required 


following release of SL10, if approved (Table 3). Exhibit 3 shows the permit area and Phase 


of bond that would remain after release of SL10, if approved as proposed. 


 


Table 2. Proposed Bond Release Dollar Amounts, Application #SL10. 


Big Sky Mine Area A - SL10 Bond Release Calculation 


Item No. Units  Rate*   Total  


Phase I 2 Acres  $     1,260.00   $           2,520  


Phase II 46 Acres  $     4,573.83   $       210,396  


Phase III 24 Acres  $     1,102.38   $         26,457  


Phase IV** 904 Acres  $         650.83   $       588,351  


Total  $       827,724  


* Includes indirect costs (30%) and proportional allocation of excess bond. 


** Includes reduced bond for long-term monitoring. 
  


Table 3. Post-SL10 Bond Requirement.  


Item No. Units  Rate   Total  


Plug Wells 40 Wells  $               500   $         20,000  


Remove Permit Boundary Markers 80 Hours  $                 25   $           2,000  


Phase I* 0 Acres  $           1,000   $                  -    


Phase II* 0 Acres  $           3,630   $                  -    


Phase III* 213 Acres  $               888   $       189,000  


Phase IV* 213 Acres  $               400   $         85,000  


Long Term Monitoring (Permit Area) 373 Acres  $               117   $         44,000  


Subtotal  $       340,000  


Indirect Costs** 30%  $       102,000  


Total Post-SL10 Bond Requirement  $       442,000  
* See Exhibit 3 for locations. 
** 30% Markup to the total bond amount for indirect costs. 


 


(4) Phase IV has been completed on 601 acres previously disturbed and reclaimed. BSCC requests 


to remove those reclaimed areas and an additional 303 acres of undisturbed land surrounding 


SL10 and previous final bond release areas (i.e., undisturbed areas surrounding SL8 area) from 


the permit. The status of Final and Phase IV bond release is shown in Exhibit 2. 


 


(5) The remaining bond will be sufficient to complete the approved reclamation plan as shown in 


Table 3. The remaining bond will not be less than $200 per permitted acre and will be 


adequate for reclamation of disturbed areas for which partial bond release is not yet sought. 
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(6) The following items briefly address the methods used by BSCC to fulfill the requirements of 


the release Phases requested 


(a) Phase I reclamation requirements were satisfied by completion of backfilling, grading, and 


drainage control on 2 acres in accordance with the reclamation plan. All drill holes not 


approved as monitoring wells have been abandoned/plugged. 


(b) Phase II reclamation requirements were satisfied on 46 acres by replacement of soil and 


other suitable growth media in the manner described in the permit, seeding or natural 


regeneration of vegetation, lapse of 2 years since seeding or planting, and establishment 


of vegetation consistent with applicable requirements, protection of soil from accelerated 


erosion, and control of noxious weeds. 


(c) Phase III reclamation requirements were satisfied, as stated below: 


(i)  The criteria described in 82-4-235(3), MCA, are satisfied by 24 acres of reclamation 


included in this application. The requirements of ARM 17.24.711, 17.24.713, 


17.24.714, 17.24.716 through 17.24.718, 17.24.721, 17.24.723 through 17.24.726, 


17.24.731, and 17.24.815 have been met, where applicable. The means of satisfying 


these requirements and the specific reclamation objectives and evaluation criteria are 


presented in the approved permit. Toxicity to plants or animals is not suspected in 


any of the areas proposed for release; therefore, no analyses for toxicity have been 


conducted in accordance with ARM 17.24.731. No prime farmlands existed prior to 


mining so the requirements of 17.24.815 do not apply to the area proposed for 


release. The Department will assess vegetative conditions on the 24 acres relative to 


reclamation standards during review of this application.   


(ii) A stable landscape is demonstrated by data presented in annual surface mine reports, 


which indicate minimal sediment accumulation as a result of erosion from upstream 


reclaimed lands and supported removal of temporary sediment ponds previously 


located in areas included in this application for Phase II release. The stability of the 


reclaimed landscape established in Area A has been further evaluated through direct 


inspection by the Department during numerous monthly and quarterly mine 


inspections, and the bond release inspections for Applications 10, 60, 95, SL5, and 


SL6.  


(iii) All historical temporary sediment ponds and traps were previously approved for 


reclamation and eventual bond release after the Department accepted BSCCs 


demonstration that upgradient areas were not contributing suspended solids to 


stream flow in excess of acceptable limits. Topics related to hydrology are discussed 


in Exhibit 4 (Hydrologic Demonstration Report). 


(iv)No permanent impoundments are included in the bond release area. 


(v)No portions of the bond release area are lands from which coal was removed prior 


to May 3, 1978 and land from which coal was not removed and that was not used, 


disturbed, or redisturbed in connection with mining after May 2, 1978. 


 (d) Phase IV reclamation requirements were satisfied, as stated below: 


(i)All disturbed lands within any designated drainage basin have been reclaimed in 


accordance with the Phase I, II, and III requirements. 


(ii)Fish and wildlife habitats and related environmental values have been restored, 


reclaimed, or protected in accordance with the Act, the rules, and the approved 


permit. Vegetative conditions for all but 24 acres were previously evaluated in 


conjunction with Application 80 and SL5. Wildlife use of the reclaimed areas is 


discussed in the 2010 Wildlife Demonstration Report (Permit Appendix 8-1A); 
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(iii)With respect to the hydrologic balance, disturbance has been minimized and offsite 


material damage has been prevented in accordance with the Act, the rules, and the 


approved permit as discussed in Exhibit 4 (Hydrologic Demonstration Report). 


(iv)Alternative water sources to replace water supplies that have been adversely 


affected by mining and reclamation operations have been developed and are 


functional in accordance with the Act, the rules, and the approved permit. 


Stockwater pipelines and stock tanks are shown in Exhibit 1. 


(v)No alluvial valley floors were present in the proposed bond release area. 


(vi)All land uses were replaced in accordance with the approved permit, including 


cropland in Section 24 previously evaluated under bond release application #SL5.  


(vii)All other reclamation requirements of the Act, rules, and the permit have been 


met. 
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Hydrologic Demonstration Report 



Area A Bond Release  



Big Sky Mine SMP No. C1983004CR 



Big Sky Coal Company 



1.0 INTRODUCTION 



This hydrologic demonstration has been prepared to support remaining bond release 



applications for Area A of Big Sky Coal Company’s (BSCC) Big Sky Mine.  Figure 1 



provides a site map for Big Sky Mine Area A showing the permit boundary prior to any 



bond release applications.  Mining and reclamation activities conducted in Area A are 



authorized by the Montana Department of Environmental Quality (DEQ) under Surface 



Mining Permit (SMP) No. C1983004CR.  Big Sky Mine is located south of Colstrip in 



Rosebud County Montana. 



1.1 Approach 



As a result of mining and reclamation timing and changes in bonding regulations over 



time, the hydrologic requirements for final bond release vary.  The three main 



classifications include: 



 Pre-78 (Prelaw) Reclamation 



 Post-78, Pre-89 Reclamation 



 Phase IV (Post-89) Reclamation 



Final bond release for 409 acres of prelaw (Pre-1978) reclamation within the Area A 



permit area was approved by DEQ in November 2014.  The regulatory requirements 



(Draft Guidance for Final Bond Release in Areas Not Subject to Phase IV 



Requirements, MDEQ) for final bond release of Post-78, Pre-89 reclaimed mined areas 



include demonstrations that answer the following questions: 



 Have all commitments in the mine’s reclamation plan, including the plan for the 



protection of the hydrologic balance, been successfully completed? 



 Has a permanent diverse vegetative cover been established? 



 Is surface or subsurface water pollution occurring or likely to occur? 
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The Phase IV regulatory requirements associated with hydrology (Draft Hydrology 



Guidelines for Phase IV Bond Release and ARM 17.24.1116(6)(d))) include: 



 Disturbance to the hydrologic balance has been minimized and offsite material 



damage has been prevented; 



 Adversely affected water supplies have been replaced with appropriate and 



adequate alternative sources; and 



 Essential hydrologic function and agricultural productivity of alluvial valley floors 



(AVF) has been reestablished. 



This hydrologic demonstration report is intended to address the requirements for Phase 



IV Bond Release lands within the Big Sky Coal Company’s Area A, pursuant to 



Administrative Rules of Montana (ARM) Sections 17.24.631, 17.24.643, 17.24.644, and 



17.24.1116.  BSCC proposes that attainment of Phase IV requirements will more than 



address the Post-78, Pre-89 Reclamation requirements for final bond release. 



The Probable Hydrologic Consequences (PHC) section in ARM 17.24.314 requires 



assessments of hydrologic impacts that may occur during mining and reclamation and 



for the expected hydrologic conditions after mining and reclamation have been 



completed. As the probable hydrologic impacts described in the PHC have been 



approved by DEQ as part of the permit, they are the primary criteria for determining if 



disturbance to the hydrologic balance has been minimized. 



This demonstration is a comprehensive report that: 



 Summarizes the hydrologic setting of the mine 



 Summarizes the hydrologic data 



 Provides the demonstration of the Phase IV requirements 



 



1.2 Mine Timeline 



Coal mining at Area A started in 1969 and was completed in 1989.  The progression of 



mining over time is shown on Figure 2.  Mining in Area A began at the southwest corner 



(the south side of Miller Coulee), progressed to the north into upper Coal Bank Coulee, 



and then to the eastern portion of the permit boundary (Figure 2).  During mining 



operations, suitable topsoil was salvaged and placed in temporary stockpiles, followed 
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by stripping the sandy overburden materials using a drag line and placement of the 



materials in spoil piles to expose the Rosebud Coal.  Following the removal of Rosebud 



Coal, the shale interburden between the Rosebud and lower McKay Coal seams was 



then removed to expose the McKay Coal, resulting in an approximate finished pit depth 



of 90 feet.  As discussed in the Area A Snider Amendment Mine Plan Revision 



(Peabody Coal Company, 1986), a common practice was to place the shale interburden 



material in piles between the existing overburden spoil piles.  After mining operations 



were completed, the spoil and interburden piles were graded to the approved post-



mining topography, and a layer of salvaged topsoil was placed over the graded spoils.  



This spoils handling procedure resulted in a highly variable mixture of spoils materials, 



with areas of segregated shale interburden materials dispersed between areas of sandy 



overburden material.   



The majority of reclamation was completed by 1992.  The current status and plan for 



final bond release is illustrated in the figure provided as Attachment A.  Application SL-7 



(Prelaw Reclamation) was approved by DEQ in November 2014.  BSCC submitted a 



bond release application (SL-8) in May 2014.  This application included areas last 



mined, used, disturbed, or redisturbed for coal mining after May 3, 1978, permanently 



reclaimed before January 12, 1989, and which have not been redisturbed since.  This 



report responds to DEQ requirements to provide a comprehensive hydrologic 



demonstration report to support that bond release application. 



As discussed previously, this report will also support future bond release applications. 



 











HYDROLOGIC DEMONSTRATION – BIG SKY MINE AREA A  



HDR BSM R1 4 NOVEMBER 25, 2015 



2.0 PROBABLE HYDROLOGIC CONSEQUENCES 



The Area A probable hydrologic consequences are described in the Amendment 001 to 



SMP No.75004.  This SMP was the first permit issued by the DEQ for surface mining 



activities in Big Sky Mine’s Area A, and was eventually replaced with SMP 



C1983004CR.  The current surface coal mining regulations (ARM 17.24) provide that 



these PHCs address the potential hydrologic impacts during mining and after mining 



and reclamation activities are completed taking into account hydrologic conditions 



anticipated at the end of mining.  Thus the regulatory requirement for providing 



demonstrations that the disturbance to the hydrologic balance has been minimized is 



based on the post mine conditions expected after implementing the reclamation plans 



as described and approved by DEQ in the permit.  It should be noted that the 



application of coal mining regulations as well as the state of applicable science in the 



identification and evaluation of hydrologic impacts associated with mining has evolved 



considerably since 1978.  The hydrologic evaluations and predictions in the 1978 permit 



amendment are generally consistent with the state of the science and other mining 



permit applications developed during that time period. 



The summarized general post mine PHCs for Big Sky Mine Area A include: 



1) The stratigraphic section from the base of the McKay coal will be displaced. 



2) Declines in groundwater levels will occur in aquifers penetrated by mining. 



3) Potential declines in groundwater levels might occur in aquifers underlying 



those mined. 



4) Post mine groundwater flow rates and patterns will be similar to premine 



conditions. 



5) Spoils will have greater vertical hydraulic conductivities and similar hydraulic 



conductivities compared to the geologic strata in place prior to mining and 



adjacent to mined areas.  



6) Spoils groundwater quality will have different chemical characteristics (higher 



concentrations of total dissolved solids (TDS), calcium, magnesium, and 



sulfate compared to the undisturbed aquifers). 



7) The levels of TDS (indicator analyte) in spoils groundwater will increase 



compared to TDS levels in groundwater from undisturbed strata. 
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8) The chemical qualities of spoils groundwater discharges will be comparable to 



that of the spoils at the mine area. 



9) The water supply from four springs and one well might be affected. 



10) The supply of water from springs and wells sourced by groundwater from 



disturbed strata may be impacted. 



11) Springs and wells outside of the mine area that obtain water from aquifers 



within the disturbed strata may be impacted. 



12) Impacts to wells and springs will be limited to those located relatively close to 



mining. 



13) The post mine surface runoff and channelized drainage hydraulic function will 



approximate premine conditions. 
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3.0 HYDROLOGIC AND DATA SUMMARY 



3.1 Climate 



The climate of eastern Montana is classified as semiarid continental and is 



characterized by hot moderately dry summers, cool dry falls, cold dry winters and cool 



moist springs.  Winter cold spells are often interrupted by periods of warmer weather.  



The passage of mid-latitude storm systems is typical of the climate of this area; day-to-



day weather changes can be quite extreme because of the migrating systems.  



At the mine, precipitation occurs predominantly as snow from about November to April.  



About one-third of the total annual precipitation is in the form of snow.  Due to the 



prevailing westerly wind, snow typically accumulates on the leeward slopes of 



drainages. 



3.1.1 Temperature  



Table 1 presents the climate summary for the weather station at Colstrip, Montana.  The 



average maximum and average minimum daily temperatures as measured at Colstrip 



are 88.1o F in July and 9.6o F in January respectively.  The maximum and minimum 



temperatures ever recorded at Colstrip are 111o F (August 6, 1961) and -50o F 



(February 15, 1936).   



3.1.2 Precipitation  



Table 2 presents precipitation data collected at Big Sky Mine from 1975 through 2007. 



Figure 3 shows the total annual and monthly average precipitation during this period.  



The average annual precipitation is 12.34 inches per year.  Monthly precipitation varies 



with higher average monthly precipitation in the spring (May and June).   



Figure 4 presents precipitation data from the Colstrip, MT weather station through 2014.  



The average annual precipitation for the period of record at Colstrip is 15.1 inches.   



During the 1975 through 2007 period the average annual precipitation was 13.59 



inches.  At the Colstrip weather station snowfall is usually highest in December and 



January (Table 1).  The average total snowfall is 41.6 inches.   



During the 1975 through 2007 period, precipitation totals measured at the Big Sky Mine 
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weather station tended to be slightly lower than those measured at the Colstrip weather 



station.  



Figure 5 presents a departure from average (DFA) plot for the total annual precipitation 



at Colstrip.   The DFA plot provides a graphical representation of precipitation trends.  



Periods with negative values are indicative of lower than average precipitation (drought) 



and periods with positive values represent wetter than normal precipitation.   



3.2 Surface Water 



3.2.1 Streams 



Big Sky Mine Area A is located within the Rosebud Creek drainage, which is tributary to 



the Yellowstone River (Figure 6).  Rosebud Creek flows to the north and joins the 



Yellowstone River roughly 30 miles from the mine.   



With the exception of a small 16 acre area in the northeastern portion of the permit 



which drains to Hay Coulee, Area A is located within the Miller Coulee drainage (Figure 



7).  The southwestern portion of Area A drains to the main branch of Miller Coulee, 



whereas the remaining mine area drains to a tributary of Miller Coulee, called Coalbank 



Coulee.  This coulee has historically also been referred to as Emile Coulee.  Coalbank 



Coulee joins Miller Coulee approximately two miles downstream from the permit 



boundary.  Miller Coulee subsequently drains into Rosebud Creek approximately 3.3 



miles southeast from the Area A permit boundary.   



Within Area A, both Miller Coulee and Coalbank Coulee are ephemeral and flow during 



periods of snowmelt and/or after periods of significant rainfall.  When rainfall or 



snowmelt exceeds vegetation evapotranspiration and the infiltration rate of soils, water 



flows overland to drainage channels.  During runoff, alluvium underlying the ephemeral 



drainages may become saturated and then slowly drain.  Stream channels form via 



erosion processes in response to flow events.  In upper tributaries such as those 



present in the permit area, stream channels are often not well defined as having distinct 



channel beds and banks. These undefined stream channels reflect sediment erosion 



and deposition processes. 



Figure 8 shows all the surface water monitoring sites for which water quality or water 



quantity data are available.  Table 3 summarizes the types of data available for each 



station.   
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3.2.2 Water Quantity 



Available Area A peak flow and instantaneous flow measurements are listed in Table 4.  



Figure 9 shows a hydrograph of mean daily flow at flume AFL50-1, located in a tributary 



drainage of Coalbank Coulee (Figure 8).  The graphs illustrate the ephemeral nature of 



flow at this location.  The mean daily flow was zero during 99% of the days in the  



period of record.  Flow has been observed at this station from February through August, 



with the most frequent events occurring in February and May.  Flow in February is likely 



the result of snowmelt, whereas flow in May is likely precipitation related.  The highest 



mean daily flow registered at flume AFL50-1 is 0.77 cfs, whereas the maximum peak 



flow of 439 cfs was calculated from a crest gauge reading at this location (ACG50-1).   



A portion of the Miller Coulee drainage in the southeastern portion of Area A exhibits 



intermittent flow conditions. 



3.2.3 Water Quality 



Because of the ephemeral nature of stream flow in Area A, and the infrequent 



occurrence of flow events, a limited quantity of surface water quality samples have been 



collected to date.  Table 5 presents a statistical summary of all available surface water 



quality data for samples taken from 1984 through 2014.  Water quality is highly variable, 



as is expected in ephemeral drainages, where runoff can occur both as a result of 



snowmelt and precipitation events.     



3.2.4 Ponds 



Figure 10 shows historical pond monitoring sites for Area A and Table 6 gives an 



overview of the available pond data. The figure shows that sediment ponds within Area 



A have been reclaimed or have been converted into small depressions.   Note that four 



sites, ADNR1 through ADNR4 are sampling locations for the DNR Impoundment 



(ADNR) 



3.3 Groundwater 



3.3.1 Geology 



The geology of central Rosebud County has been described by Dobbin (1930), Kepferle 



(1954) and by the U.S. Geological Survey (1979).  The Colstrip SW quadrangle is in the 
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northwestern part of the Powder River structural basin.  



Big Sky Mine lies entirely within the outcrop of the Fort Union Formation (Paleocene 



Age).  Consolidated sedimentary rocks ranging in age from Cambrian to Cretaceous 



underlie the Fort Union Formation.  Figure 11 provides a geologic section of the region 



surrounding Big Sky Mine. 



Consolidated strata in the central part of Rosebud county are inclined generally 



southward at less than one degree. The oldest rocks crop out along the Yellowstone 



River and successively younger rocks form the surface to the south. At many places, 



the strata are warped into minor folds of very low amplitude. 



The Fort Union Formation is subdivided into three primary members designated as 



follows (see Figure 11): 



 Tongue River Member; 



 Lebo Member (or Lebo Shale); and 



 Tullock Member. 



The primary coal-bearing formation of the Fort Union is the Tongue River Member. 



Dobbin (1930) described eight (8) coal beds ranging from three to 30 feet in thickness in 



the lower 725 feet of the Tongue River member in central Rosebud County. Some have 



burned extensively along their outcrop or under shallow cover, and the heat from the 



burning has baked and fused overlying rocks into conspicuous beds of red, brown, or 



pink clinker. The thickness of rocks affected by the burning depends on the thickness of 



the coal and the character of the overburden, but locally the clinker exceeds 100 feet in 



thickness. The clinker beds resist erosion and characteristically cap steep-sided buttes 



and divides. 



The key geologic intervals relevant to the Big Sky Mine include the following (younger to 



older): 



 Sawyer Clinker – baked and fused sandstone and shale formed by burning of the 



Sawyer coal bed (from about 50 feet up to 100 feet in thickness). 



 Sawyer-Rosebud interval (overburden) – interbedded sandstone and shale in 



upper portions dominated by a fined-grained sandstone in the lower part with 



brown silty and sandy claystone at its base (about 310 feet in thickness at full 



section). 
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 Rosebud coal bed (from about 23 to 28 feet in thickness). 



 Rosebud-McKay interval (interburden) – predominately a gray shale interbedded 



locally with very light fine-grained sandstone (6 to 30 feet in thickness). 



 McKay coal bed (from 7 to 9 feet thick at the Big Sky Mine). 



 Sub-McKay (generalized nomenclature for Tongue River strata beneath the 



McKay coal bed).  Contains alternating sequences of shale, siltstone, claystone, 



sandstone, and coal beds. 



In addition to these geologic intervals, unconsolidated alluvium is present in Miller 



Coulee and Coalbank Coulee drainage channels. 



A map showing the extent of mapped clinker in the vicinity of Big Sky Mine is given in 



Figure 12.  An outcrop map of the Rosebud coal and McKay coal beds is presented in 



Figure 13. 



3.3.2 Hydrogeology 



The premining groundwater flow system at Area A consisted of five water-bearing units: 



a thin unconfined alluvial aquifer which occupied only limited areas along the bottom of 



Miller and Coal Bank Coulees, an unconfined overburden unit composed of calcareous 



fine to very fine sand, sandstone, silt, and siltstone with lesser amounts of clay; the 



confined Rosebud coal; confined McKay coal; and the sub-McKay. 



Alluvium 



The alluvium at Big Sky Mine tends to be relatively thin and is of limited extent.  As an 



illustration, the following are some representative alluvial well attributes based upon well 



log information from monitoring wells installed by the Montana Bureau of Mines and 



Geology (MBMG) and Montana State University (MSU) for Coal Bank Coulee: 



 Mine id [MBMG]: interpreted alluvium thickness; air lift yield respectively: 



 AAL11 [BS-11]: 18.5 feet, 26 gpm 



 AAL12 [BS-12]: 16.5 feet, 0.5 gpm 



 AAL13 [BS-13]:  18 feet, 2 gpm 



 Mine id [MSU], interpreted alluvium thickness; air lift yield respectively: 



 AALM28 [MSU-28]: 21 feet, 0.5 gpm 
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 AALM29 [MSU-29]: 22.3 feet, 1.5 gpm 



 AALM30 [MSU-30]: 18 feet, 1.0 gpm 



These wells demonstrate that in most instances, the alluvial deposits in Coal Bank 



Coulee are relatively thin and, thus, it is inferred that this alluvium has low water yield 



potential.  The average saturated thicknesses for the wells listed above range from 2.5 



feet to 11 feet.   Well AAL11 does yield water at a relatively higher rate than the others, 



but it still may be limited for water supply purposes as a pumping well because of the 



limited saturated thickness.   



With regard to Miller Coulee, wells AAL43 and AAL51 were screened at 7 to 12 feet and 



12 to 21 feet below ground surface.   Note that well AAL43 has primarily been dry or 



nearly dry.  The average saturated thickness as well AAL51 is about 12 feet. 



The aforementioned inference of a limited water supply from alluvial deposits in these 



two coulees is also anecdotally supported by the fact that no existing alluvial stock or 



domestic supply wells were documented to exist in these two drainages near the mine. 



Overburden 



Upper relatively shallower and elevated portions of the overburden above the Rosebud 



coal are more likely to be unsaturated, except, in instances where perched groundwater 



is present.   Because of limited saturated thicknesses, and/or low hydraulic 



conductivities/transmissivities, the overburden in the immediate vicinity of Big Sky Mine 



does not yield sufficient groundwater to wells for domestic or stock water supply 



purposes.  Attachment B provides a summary of aquifer tests performed at the Big Sky 



Mine (Area A and Area B) and vicinity.  Three aquifer tests were performed on the 



overburden in Area B in the Big Sky Mine area.  Transmissivities are too low to yield 



sufficient water to a pumping well without sufficient water column.   Most overburden 



wells tested at the nearby Rosebud Mine (see last page of Attachment B) also exhibit 



low transmissivities.   



In summary, it is atypical for overburden in the vicinity of Big Sky Mine to yield sufficient 



groundwater to wells.   



Clinker 



Thicknesses of clinker range from as little as 10 feet up to more than 100 feet.  The 
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thickness of the Sawyer clinker, which is most prevalent in the Big Sky Mine area, 



varies from about 50 to 100 feet in thickness.  From a hydrogeologic perspective, clinker 



deposits are extremely permeable possessing hydraulic conductivities several orders of 



magnitude higher than other strata of the Tongue River member.  Usually the saturated 



thickness of clinker in the area ranges from dry to a few feet.  Generally, if portions of 



the clinker are saturated it tends to be perched groundwater.   



Clinker is important from a recharge perspective as it tends to be near the surface.  



Hence, given its very high permeability, greater recharge to underlying strata occurs 



where it is present, especially if perched groundwater is present.  Although this perched 



water tends to lie on low-permeability strata beneath the former coal (e.g., claystone or 



mudstone), this perched water acts as a long-term source of seepage passing through 



any formation weakness, such as fractures and/or joints that are present.  



In some instances, springs can emanate from perched zones.   There are no known 



springs sourced by perched water associated with clinker within the Area A permit 



boundary.  As Figure 12 demonstrates, most of the clinker is present in upland areas, 



where the thickness of the overburden is greatest.  Therefore clinker was not 



substantively affected by mining activity in Area A. 



Rosebud and McKay Coal Beds 



The Rosebud coal was the primary target of active mining operations at Area A.  The 



McKay coal was also mined as conditions allowed.  



The water yielding capacity is limited in most instances in the Rosebud and McKay coal 



beds because of the relatively low transmissivities (refer to Attachment  B). Although the 



Rosebud and McKay coal are not typically dependable sources of groundwater for 



wells, in some cases, wells have been constructed in these coal beds in the region to 



provide domestic or stock water.   Nearer the coal outcrops these coals tend to be 



unconfined or unsaturated and, under such conditions, do not yield sufficient 



groundwater to wells for beneficial uses. 



No stock water or domestic wells dependent upon the Rosebud coal were identified in 



the vicinity of Area A.  One McKay coal well providing stock water use was identified 



(see Table 9).  This well is located 0.9 miles to the east of Area A in Hay Coulee.  



Sub-McKay 
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The Sub-McKay sandstone is the most dependable source of groundwater in the 



immediate vicinity of Area A.  Based upon the test data set forth for Area A in 



Attachment B, the transmissivity of the Sub-McKay is similar to those observed in the 



Rosebud coal.  One potential factor for many of these sub-McKay wells is that they are 



drilled fairly deep so that a greater well water column exists (Communications with John 



Wheaton, MBMG, 2/29/15).  This greater column allows the Sub-McKay wells to act as 



a more viable water supply source for both domestic and stock water uses when 



compared to shallower strata, such as the overburden and the Rosebud coal. 



3.3.3 Groundwater 



Figures 14A and 14B show the location of all the Area A monitoring wells.  Monitoring 



wells are generally labeled based on the stratum in which they were completed: 



 AAL alluvium 



 AOV overburden 



 ASP spoils 



 ARC Rosebud coal 



 AMC McKay coal 



 ASM Sub-McKay 



Table 7 gives an overview of all available groundwater monitoring data.  



3.3.3.1 Groundwater Levels 



Groundwater hydrographs for all monitoring wells are presented in the following figures: 



 Figure 15A Alluvial Hydrographs 



 Figure 15B Overburden and McKay Coal hydrographs 



 Figure 15C Rosebud Coal Hydrographs 



 Figure 15D Sub-McKay Hydrographs 



 Figures 15E-1 and 15E-2  Spoils Hydrographs 



Potentiometric maps developed by Western Water and Land, Inc. based on 1996 and 



2006 data are included in Attachment C. The general direction of groundwater flow is 



east to southeast. 



A discussion of groundwater levels is provided in Section 4.3.2.  
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3.3.3.2 Groundwater Quality 



Table 8 presents a statistical summary of water quality data for pH, conductivity, 



common ions and nutrients per stratum.  The sub-McKay groundwater was split up into 



two groups.  The truck wash wells (ASMTW1 through ASMTW4) were grouped under 



sub-McKay 2, whereas the others were grouped under sub-McKay 1. 



The specific conductivity in groundwater at Area A ranges from 881 to 14,900 



umhos/cm with average values of: 3,751 (alluvium), 3,639 (overburden), 4,866 (Spoils), 



3,036 (Rosebud), 3,215 (McKay), and 3,115 to 4875 (sub-McKay) umhos/cm.  These 



average values would result in the groundwater classifications (ARM 17.30.1006) of 



Class III (2500 to 15,000).  Note that only one sample (ASP22 in 2004) has had a 



specific conductivity value in excess of 15,000 (Class IV).   Class III groundwater is 



suitable for irrigation of some salt tolerant crops, some commercial and industrial 



purposes and drinking water for some livestock and wildlife.    



A more detailed discussion of the groundwater quality at Area A is provided in Section 



4.3.3. 



3.3.4 Springs 



A query of the Montana Water Rights database (NRIS, May 5th, 2015) showed the 



potential presence of two springs in Area A and its immediate vicinity (1 mile radius).  



Figure 16 shows the location of these springs.  Note that the Amendment 001 to SMP 



75004 states that 4 springs might be affected by Area A mining.  



One developed spring (WR 42A 19456 and WR 42A 34700 00) is located within a 



dryland farm area, outside of the permit boundary, between alluvial wells AAL13 and 



AALM70.  The spring is sourced by the alluvium (Van Voast, 1977). No data are 



available about the rate of flow from this spring either before or after mining operations 



were conducted.  As the spring is sourced by the alluvium, the quality of the water it 



produces is likely similar to the alluvial water quality at its location.   



Water right WR 42A 108266 00 is associated with a spring within Area A.  This spring 



did not show up in the spring inventory conducted by Van Voast (1977) and no 



additional information is available.  If it was present, the spring has been mined out.     
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3.4 Uses 



3.4.1 Surface Water 



Surface water in the Area A vicinity is used by wildlife and for stock watering. 



A query of the NRIS water rights database on May 5th, 2015 showed the presence of 



two stock ponds in Miller Coulee downgradient from Area A (see Figure 10): APD-H and 



APD-G.  No water quality data are available for these ponds.  Monthly site visits 



conducted from 1985 through 2009 indicate that these ponds are mostly dry.  On a few 



occasions the ponds contained water after snowmelt or precipitation runoff events.  



Other downgradient stock ponds within a three mile radius downgradient of Area A (as 



measured along the coulees) are located in undisturbed tributary drainages of Miller 



Coulee.   



3.4.2 Groundwater 



All water rights (NRIS) and the Montana Groundwater Information Center (GWIC) wells 



within a one mile radius of Area A and a three mile radius in the downgradient direction 



were queried on May 5th, 2015.  Table 9 and Figure 17 presents the results of this 



query.  Note that the table does not include monitoring wells and wells owned by Big 



Sky Mine.  Duplicates between the NRIS and GWIC database were consolidated if 



enough information was available, however it is likely that some duplicates still exist in 



the groundwater user inventory presented in Table 9 and Figure 17.  



The inventory shows that the primary use for groundwater in the area is for stock 



watering, although a few wells serve as a domestic water supply.  Well depths vary from 



51 to 420 feet.   



Based on the GWIC data, several wells owned by Snider were mined out.  These wells 



were not registered and were not associated with an established water right.  Before 



mining occurred in the eastern portion of Area A in the early 80s, there was a trailer 



court present in this area.  It is likely that these wells served as domestic water supply 



for the trailers.  The wells were properly abandoned before they were mined out (Snider 



Permit Amendment, 1986).   



In addition to the Snider wells, the inventory shows one domestic well owned by Scott 



Harbuck inside Area A.  According to the GWIC database this well was completed in 
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2003.  The mine is not aware of the presence of this well and it is considered likely that 



the location provided by the GWIC database is incorrect given that the land was owned 



by Big Sky Mine at the time the well was reportedly installed.  



There are sub-McKay wells immediately south of the Area A permit boundary owned by 



Ellison (2 wells) and Big Sky Mine .  The Big Sky Mine well is utilized by McRae (a.k.a. 



Greenleaf Land and Livestock) for stock watering purposes.  No further data are 



available for the Ellison sub-McKay wells.  According to the NRIS database one of the 



wells has a domestic use, though no buildings or structures are visible on aerial 



photographs in the vicinity of their location.  The mine is not aware of the presence of 



this well and it is possible that the GWIC and NRIS databases are incorrect.   



Deeper wells downgradient of the mine and coal outcrops are mostly sub-McKay wells. 



Two springs discussed in Section 3.3.4 (see Figure 16) are used for livestock watering, 



and likely by wildlife as well.  The water right for the developed spring south of Big Sky 



Mine is owned by Snider. 
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4.0 DISTURBANCE TO HYDROLOGIC BALANCE 



4.1 Hydrologic Water Balance Summary 



Inputs to the mine water balance include precipitation and surface and groundwater 



flows into the control volume (e.g. Area A).  The dominant input comes in the form of 



precipitation which is returned to the atmosphere by evapotranspiration by vegetation 



and evaporation from soils and open water, and sublimation of snow.  Some 



precipitation runs off or is stored in depressions and ponds.  Overland flow enters 



drainage channels.  Smaller channelized flows tend to evapotranspirate, evaporate and 



infiltrate to underlying strata.  Channelized flows resulting from larger events discharge 



out of the control volume.  A portion of precipitation infiltrates into the soil providing 



water for vegetation, and then a portion of that water percolates downward.  Of the 



water that percolates downward to groundwater systems, some is held in the 



unsaturated zones between the soil surface and the water table, some enters into local 



groundwater systems, and some enters regional groundwater systems.  Surface water 



flows are typically sources of recharge to groundwater, particularly to alluvium 



underlying stream channels.  Local and regional groundwater systems flow laterally and 



discharge to overlying and/or underlying strata and discharge to springs or to surface 



channels. 



During mining, surface disturbance removes vegetation and exposes soil and typically 



results in reduced evapotranspiration and increased evaporation, runoff and infiltration.  



Most runoff is impounded in pits and sediment ponds where it is used (e.g.,dust control), 



evaporates, infiltrates and is discharged (e.g., MPDES discharges).   



Runoff from larger precipitation events (e.g., 10 year, 24 hour) that exceeds the capacity 



of the sediment ponds discharges to drainages and then off-site.  Water bearing strata 



are dewatered at active pits as mining progresses to about the bottom of the lowest 



mined coal.  Groundwater from active pits is typically comingled with surface runoff in 



inactive pits and sediment ponds.   



Because the rate, volume and timing of precipitation inputs are highly variable and the 



mining water management varies spatially and temporally, the impacts by mining to the 



hydrologic balance are also highly variable.   
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4.2 Surface Water 



4.2.1 Surface Water Quantity 



Because of the ephemeral nature of the drainages at Area A and the corresponding 



limited data set resulting from infrequent flows, the surface water quantity data do not 



demonstrate any changes to the hydrological balance.  Therefore, this demonstration is 



based on the reestablishment of surface hydrologic function during reclamation as 



discussed below. 



4.2.1.1 Drainage Basin and Geomorphological Characteristics 



Runoff and sedimentology modeling (Sediment Control Plan for Area A, Big Sky Coal 



Company, 2013) provides a comparison of premine to post mine drainage basin 



characteristics.  The pre- and post mine drainage basin area and disturbance areas 



within the post mine drainages are summarized on Table 10.   



Drainage channels were included in the post mine topography to restore the premine 



drainage pattern and minimize adverse impacts to the hydrologic balance.  The post 



mine drainage channels were designed, constructed and maintained to the following 



specifications: 



 Average stream gradients exhibit a concave longitudinal profile; 



 Stream channels and flood plain dimensions approximate premining 



configurations and blend with the undisturbed drainages above and below 



reclaimed areas; 



 Drainage divides (topographic features) provide separation of flow between 



adjacent drainages; 



 Channels are designed for long-term stability of the landscape; 



 Channels were designed to safely pass the peak runoff from a 100-year, 24-hour 



precipitation event; and, 



 Channels were designed to be erosionally stable when passing the peak runoff 



from a 10-year, 24-hour runoff event. 



The post mine channels were designed based on the 100-year, 24-hour storm event.  



Flows were calculated for the downstream end of the channel to ensure that the post 



mine channel capacity is adequate.  Overall concave longitudinal profiles were 
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maintained where reclaimed channels tie in to undisturbed drainages.  The design and 



construction methodology was based on targeting premining channel and floodplain 



characteristics and evaluating the limiting permissible velocity, which determines the 



channel linings (e.g., vegetated or rock riprap) needed to ensure stability. 



A map showing Area A reclaimed channels and the locations of surveyed cross-



sections is provided in Attachment D.  Figures showing the reclaimed channel profiles 



and cross-sections are also found in Attachment D. 



4.2.1.2 Runoff and Sediment Modeling 



A summary of the runoff and sediment yield modeling performed for the Area A 



Sediment Control Plan is provided on Table 11.  Post mine drainage basins are shown 



on Figure 18.  The modeling demonstrates that the post mine sediment yields are lower 



or similar to premine.  Together with the similar runoff quantities, the modeling 



demonstrates the establishment of surface and channel hydrologic function and 



minimization of disturbance to the hydrologic balance. 



4.2.2 Wet Reaches and Wetlands 



Within Area A, between monitoring sites AMCSW2 and AMCSW5 (Figure 8) a 



reclaimed portion of Miller Coulee has exhibited an intermittently wet reach.  The reach 



is located in an area that was mined before 1978, and was subject of a final bond 



release (Application #SL7) for 409 acres approved in November 2014.  



4.2.3 Post Mine Water Quality 



4.2.3.1 Streams 



Table 12 shows the exceedances of DEQ-7 human health standards in surface water 



samples.  The table shows that there have been no exceedances in any samples 



collected after 2000.   



Table 13 presents a comparison of surface water quality in Area A samples to stock 



water quality guidelines.   The guidelines used are listed at the bottom of Table 13.  



Sulfate and TDS concentrations in excess of the guidelines and pH values outside the 



guideline range have been observed in several surface water samples.  Closer 
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examination of the data shows that all but one of these samples were taken from the 



‘wet reach’ of Miller Coulee.  There is a possibility that the groundwater in this portion of 



Miller Coulee contributes to surface water runoff in Miller Coulee, resulting in higher 



TDS and sulfate concentrations.  However, the proportion of contribution would be small 



and appreciably diluted as runoff proceeds downstream.     



Limited baseline surface water quality data are available at Area A.  However as 



reclamation and initial plantings in Area A were completed over twenty years ago the 



water quality of the ephemeral flow at present is expected to be comparable to natural 



baseline conditions.     



4.2.3.2 Ponds 



As stated earlier in Section 3.2.4 sediment ponds in Area A have been reclaimed or 



have been converted into small depressions (Figure 10).   



Water samples were collected from several Area A ponds remaining as small 



depressions in February and June 2007.  The water quality of these samples was 



discussed in detail in the 2007 Area A Annual Hydrology report.  The pond water quality 



data indicate snowmelt and storm runoff water quality low in dissolved solids and 



containing minimal concentrations of trace elements.   



Table 14 shows a comparison of water quality of pond samples with DEQ-7 human 



health standards.  No exceedances of DEQ-7 standards were from samples obtained 



after mining was completed in 1989. Table 15 presents a comparison of pond water 



quality to stock water guidelines.  PH values above the 8.5 guideline were observed in 



several samples taken from ADNR1 and ADNR2 as well as a sample from ADNR3 and 



ADNR4.  These sites were established monitoring locations in the permanent pond 



ADNR located outside the Area A permit boundary in the area mined before 1977.  



Pond APD-21, which remains as a small depression within Area A, had a field pH of 6.4 



in February 2007, which is just below the 6.5 guideline.  All other ponds in which 



livestock guideline exceedances were observed have been reclaimed.  



4.2.4 Uses 



The current use for surface water within Area A and its vicinity is for stock watering and 



wildlife. 
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The small depressions in Area A (APD-10, APD-20, APD-21, APD-29, APD-30, and 



APD-ST3 – see Figure 10) can retain a limited amount runoff water during wet periods. 



As discussed previously, a query of the NRIS water rights database showed the 



presence of two premine stock ponds in Miller Coulee downgradient from Area A: APD-



H and APD-G.  No water quality data are available for these ponds, however the water 



quality in the ponds is expected to be similar to the ephemeral runoff water they retain.  



Other stock ponds within a three mile radius downgradient of Area A (as measured 



along the coulees) are located in undisturbed tributary drainages of Miller Coulee.  



4.3 Groundwater 



4.3.1 Recharge 



The primary recharge features in the vicinity of Big Sky Mine are clinker and alluvium.  



Recharge from clinker should be similar to what existed prior to mining since little clinker 



was disturbed during mining (refer to Figure 12).  Recharge in the alluvium is primarily 



dependent upon storm runoff events.  Given that the hydrologic function of the streams 



has been restored, recharge under postmine conditions should be restored as well.  



In areas that are mined out, it is likely that recharge rates under post mine conditions 



are slightly higher compared to premine conditions.  This is due to an increase in 



effective vertical hydraulic conductivity of the spoils compared to the overburden.  The 



increased vertical hydraulic conductivity leads to less vertical impedance, and hence, 



allows greater recharge to occur. 



4.3.2 Water Levels 



Figures 15A through 15E provide hydrographs for groundwater wells in Area A and its 



immediate vicinity.  The hydrographs are discussed below. 



4.3.2.1 Alluvium 



Hydrographs on Figure 15A show seasonal variations in water levels in most alluvial 



wells.  The variation in water levels in most wells is less than five feet.  Exceptions are 



wells AAL12, AALM70 and AAL51, which show variations up to 8.6 feet.   



Mining in the Coalbank Coulee drainage occurred from 1977 through 1989.  During this 
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period, alluvial water levels in the main coulee and its tributary drainages remained 



relatively stable or increased slightly.   Relatively higher water levels observed in many 



of the wells in recent years are likely the result of relatively wet climatic conditions of the 



last decade (see Figure 5). 



Mining in close proximity to the Miller Coulee alluvium commenced in 1977.  Water level 



data are available for two alluvial wells in the Miller Coulee drainage.  No baseline data 



were collected at these locations.  From 1977 through 1990, well AAL43 was mostly 



dry.  Well AAL51 is an alluvial well located at the edge of the spoils. Water levels in well 



AAL51 decreased gradually from 1981 to 2005, after which water levels show a partial 



recovery.   



4.3.2.2 Overburden 



Available hydrographs for four overburden wells are shown in Figure 15B. Water levels 



in AOV23 and AOV24 remained relatively stable from 1975 through 1990.  It is noted 



that mining occurred at a distance of 600 to 800 feet in 1977.  Hence, these wells were 



non-responsive to mining activity.  Water levels in overburden well AOVM73 near the 



northern Area A permit boundary showed a decline in response to approaching mining 



activities.  Water levels in AOVM73 have stabilized at about 20 feet below premining 



levels.  Water levels in AOVP8 exhibited a decline in water levels commencing in about 



1985.  The period of record for this well is limited to only a few years.  The declines in 



AOVP8 may be attributable to mining, but, could also be attributed to a long-term 



drought which commenced beginning in about 1982 and continued through the 



remainder of the 1980s.  Overburden wells are commonly drought responsive.  



4.3.2.3 Rosebud Coal 



Figure 15C shows hydrographs for Rosebud coal wells.  Limited baseline data are 



available for wells in the southwestern portion of Area A.  The figure shows a variable 



response to approaching mining activities in Rosebud coal wells.  Examples of wells 



showing a pronounced response to mine dewatering include: 



 ARCM63 - observed drawdown of about 38 feet. 



 ARCM67 - observed drawdown of about 50 feet. 



 ARC52 - observed drawdown of about 16 feet. 



 ARC53 - observed drawdown of about 24 feet. 











HYDROLOGIC DEMONSTRATION – BIG SKY MINE AREA A  



HDR BSM R1 23 NOVEMBER 25, 2015 



After an initial decline, water levels in these Rosebud coal wells have either remained 



relatively stable (ARCM67) or shown a very gradual recovery (ARCM63).  Wells ARC52 



and ARC53 show a partial recovery followed by a stabilization of water levels well below 



premine levels.  Wells ARC30 and ARC31 show an initial increase in water level in 1977 



and 1978, which may be a partial recovery after historical mining occurred in the area. 



Residual groundwater level declines are projected to remain for the Rosebud coal near 



the northern/northwestern edge of the permit boundary as exhibited, for instance, by 



wells ARCM67 and ARC52.  A potential reason for this is likely the relatively higher 



transmissivity of the spoils compared to the transmissivity of the Rosebud coal.  In 



essence, the greater transmissivity of the down-gradient spoils acts as a down-gradient 



sink for upgradient groundwater discharging from the adjacent unmined coal.  



Additionally, Rosebud coal wells located along the northern permit boundary may be 



impacted by mine dewatering at the Rosebud Mine to the north.  For instance, the 



Rosebud Mine groundwater model (NE&W, 2015) predicted potential drawdowns in 



response to mining at Rosebud ranging from about 5 to 10 feet in northern portions of 



the Big Sky Mine. 



4.3.2.4 McKay Coal 



Figure 15B shows hydrographs for McKay coal wells.  Note that limited baseline data 



are available for wells in the southwestern portion of Area A.  Wells in the eastern 



portion of the mine show a decline in water level before they were mined out.  Well 



AMCS25 shows a more pronounced response to mine dewatering than wells AMC59, 



AMCP9 and AMC57 which are located closer to the McKay coal outcrop.  



Wells in the southwestern portion of Area A appear to exhibit a recovery response after 



completion of historical (pre-1977) mining in the area.  



Some residual groundwater level decline may remain for the McKay coal near the 



northern edge of the permit boundary as exhibited by AMCS25.  This is likely due, in 



part, to hydraulic communication through the interburden between the Rosebud coal 



and the McKay coal.  Again, the Rosebud Mine groundwater model predicted the 



potential for some residual drawdown ranging from about 5 to 10 feet in the McKay coal 



in northern portions of the Big Sky Mine associated with the Rosebud Mine to the north.  



See subsection 4.3.2.3 for factors associated with this this projection. 











HYDROLOGIC DEMONSTRATION – BIG SKY MINE AREA A  



HDR BSM R1 24 NOVEMBER 25, 2015 



4.3.2.5 Sub-McKay 



Figure 15D shows hydrographs for sub-McKay wells.  Water levels in wells in the 



eastern and central portion of Area A are relatively stable. One well, ASM54, shows a 



very limited decline of about three feet in water level potentially in response to mining.  



Sub-McKay water levels in the southwestern portion of Area A are more variable. Wells 



ASMTW1 through ASMTW4 (a.k.a, the truck wash wells) were located near the truck 



wash ponds.  The abrupt changes in water level during the initial monitoring period may 



be due to a hydraulic communication between the ponds and the sub-McKay at this 



location.  The ponds were lined in 1986 and thereafter reclaimed.  Water levels in these 



wells have been relatively stable for the last 25 years and do not show any long term 



trends.   



Adjacent wells ASM1 and ASM2 are screened at differing depths.   ASM1 taps strata 



from 153 to 210 feet below ground surface (bgs) whereas ASM2 taps from 61 to 103 



feet bgs.  ASM2 is interpreted as being non-responsive to mining.  ASM1 has shown an 



overall decline in water levels of about five feet.  However, given the lack of response to 



mining in ASM2, the shallower well of the pair, it is deemed that the declines in ASM1 



are not associated with mining.  



Also potentially noteworthy is that Sub-McKay deposits have been generally non-



responsive to mining at the Rosebud Mine to the north.   Hence, in concert with the 



observations seen at Area A and at Rosebud Mine, it is unlikely that groundwater levels 



in the Sub-McKay have been measurably affected by the mining at Area A.  



4.3.2.6 Spoils 



Figures 15E-1 and 15E-2 show hydrographs for Area A spoils wells.  The following 



general conclusions can be made from evaluation of the 36 hydrographs shown in these 



figures: 



 Spoils water levels appear to show the most rapid increase in the first years after 



spoils were put in place.  



 The subsequent increase in water levels in most spoils wells is very gradual, at 



an average rate of five inches per year during the last decade. 
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 Water levels at Area A spoils wells continue to increase. 



Water levels in spoils wells ASPP5, ASPP6 and ASP46 are highly variable. This may be 



explained by the proximity of these wells to industrial water supply spoils wells ASPW1 



and ASPW2. Pumping of water from the supply wells at different rates and times likely 



affected water levels at these spoils monitoring wells.    



4.3.3 Water Quality 



4.3.3.1 Overview 



TDS is the main water quality indicator parameter used in several hydrogeological 



studies in the area (Van Voast et al. 1988, Van Voast et al. 1977).  The TDS 



concentration is an indicator of the degree of mineralization of the water.  The major 



chemical constituents in the groundwater in the Fort Union Formation and other shallow 



aquifers in southeastern Montana are: calcium, magnesium, sodium, sulfate and 



bicarbonate.  They comprise typically more than 97% of all dissolved constituents in the 



groundwater.  Carbonate, potassium and chloride are also common, but usually in very 



low concentrations (Van Voast et al., 1988).  



TDS concentrations in spoils groundwater are generally higher when compared to the 



groundwater in the coal and overburden they replaced. Re-saturation of backfill, 



primarily by lateral groundwater flow from the undisturbed coal aquifers, can be 



expected to result in increases in TDS concentrations as a result of elevated levels of 



most soluble salts, (primarily sulfate and magnesium) leached from the overburden. 



According to Van Voast and Reiten (1988), average TDS concentrations of groundwater 



in mine spoils in southeastern Montana mines are 50 to 200 percent higher than the 



average concentrations in the undisturbed aquifers.   



Table 8 shows that in Area A the average spoils TDS concentration is 5,037 mg/L.  This 



is 57, 79 and 68 percent higher than the average TDS concentration in the overburden, 



Rosebud coal and McKay coal, respectively.  Although the TDS concentrations in these 



strata were calculated from datasets likely containing non-baseline data, the overall 



percentage increase in TDS is generally consistent with what was observed by Van 



Voast and Reiten.  The Area A Snider Amendment Mine Plan Revision (Peabody Coal 



Company, 1986) lists an average premine TDS concentration of 2,727 mg/L for 



overburden, Rosebud coal and McKay coal wells combined.  Using this premine 
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concentration, the current average spoils TDS concentration is 100 percent higher than 



in the undisturbed strata.  This is within the 50 to 200 percent range observed by Van 



Voast and Reiten (1988).  Figure 19 presents a histogram of the average TDS 



concentration in all Area A spoils wells.  This shows that most spoils wells exhibit an 



average TDS concentration in the 3,000 to 4,000 mg/L range.    



The average TDS, sulfate and magnesium concentration in Rosebud coal, McKay coal 



and sub-McKay wells (sub-McKay 1) are comparable (Table 8).  Sub-McKay 



groundwater sampled from the truck wash wells is of lower quality than groundwater 



from other sub-McKay wells.  These wells are discussed in more detail below.        



4.3.3.2 TDS Time Series 



To evaluate changes in water quality over time, time series graphs of TDS were created 



for all Area A wells sampled after 2000 and for which more than two data points are 



available.  The concentration of TDS was used as an indicator compound for overall 



water quality. 



TDS time series are presented in the following figures: 



 Figure 20A Alluvial, Rosebud Coal and McKay Coal Wells 



 Figure 20B Spoils Wells   



 Figure 20C Sub-McKay Wells 



Alluvium 



TDS concentrations in alluvial wells AAL11, AAL12, AAL13 and AALM29 range  



between 2,000 and 3,000 mg/L.  Water quality in these wells does not appear to be 



affected by upgradient mining.   



Well AAL51 is located in the Miller Coulee drainage and less than 100 feet 



downgradient from reclaimed spoils.  The TDS concentration in this well has varied 



between 3,600 and 4,400 mg/L, but has remained relatively stable overall. The TDS 



concentration in the alluvial groundwater is likely influenced by contributions of 



upgradient spoils groundwater at this location.   



Alluvial Well AAL14 is located just south of the permit boundary, in the easternmost 



tributary drainage of Coalbank Coulee in a dryland farm area.  Mining in this drainage 
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began in 1985.  The well is located about 1,000 feet downgradient from APD-29, a 



former sediment pond which has been converted to a small depression.  TDS 



concentrations in well AAL14 have varied between about 2,300 and 8,100 mg/L.  The 



highest TDS concentrations at AAL14 occurred in August 2002 and September 2010.  



Due to its location, it is possible that alluvial groundwater at AAL14 has been influenced 



from time to time by upgradient mining and/or farming related activities.  TDS 



concentrations in the most recent samples collected from 2011 through 2014 varied 



between 4,000 and 4,500 mg/L.  Alluvial well AALM70 is located near a dryland farm 



area at the confluence of the tributary drainage in which AAL14 is located and the main 



branch of Coalbank Coulee.  TDS concentrations at this well have varied between 2,600 



to 5,600 mg/L.  The initial increase in TDS concentration from about 3,000 to 5,500 



mg/L observed between 1985 and 1990 was not detected in any of the upgradient 



alluvial wells.   Agricultural activities and climate related factors are possible factors 



responsible for this increase.  Increased infiltration through unsaturated media as a 



result of above average precipitation or from crop fallowing may increase soluble salt 



concentrations in shallow groundwater.  TDS concentrations in the most recent samples 



collected from 2011 through 2014 varied between 3,800 and 4,200 mg/L. 



Rosebud Coal 



Two Rosebud Coal wells upgradient from mining have been monitored since 2000 



(Figure 20A).  TDS concentrations in ARC44 have remained relatively stable around 



3,000 mg/L.  Generally, TDS concentrations at ARC30 fluctuate between 3,800 and 



4,800 mg/L.  The water quality of the Rosebud coal groundwater at these locations is 



likely representative of baseline conditions.   



McKay Coal 



The TDS concentration in McKay coal well AMC20 has remained stable during its entire 



monitoring period (Figure 20A).  



Sub-McKay 



TDS concentrations at sub-McKay wells ASMM32 and ASMM69 downgradient from 



mining in the central portion of Area A are variable (Figure 20C).  The TDS 



concentration at ASMM32 appears stable in the last decade, whereas it is decreasing at 



ASMM69.   
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Well ASMM27 is located 800 feet downgradient from the Area A permit boundary near 



the Coalbank Coulee channel.  Since 2007 TDS concentrations at this well have been 



slightly higher than earlier during its monitoring period.  The groundwater classification 



at this well has varied between Class II and III.  Mining was occurring approximately 0.5 



miles upgradient from this well before the first sampling event.  Given the distance 



involved, it is deemed highly unlikely that this well exhibited mining related impacts in 



1984 when the first Class III groundwater sample was obtained from this well.   



No long term trend in TDS concentrations is observed at well ASMS16 near the 



southwestern Area A permit boundary.  TDS concentrations at this well fluctuate 



between 5,000 mg/L and 6,000 mg/L. 



The truck wash wells (ASMTW1, ASMTW2, ASMTW3, ASMTW4) were constructed in 



1984 to monitor water levels and monitor suspected water quality impacts to the sub-



McKay sandstone aquifer, due to leakage from wastewater ponds that collected runoff 



from the truck washing area.  Three of these wells were sampled after 2000 and TDS 



time series are shown in Figure 20C. Wells ASMTW1 and ASMTW4 showed a spike in 



TDS concentrations between 1984 and 1986. After the ponds were lined in 1986, TDS 



concentrations in the truck wash wells have declined to their current levels of 4580, 



3,440 and 4,370 mg/L for wells ASMTW1, ASMTW3 and ASMTW4, respectively.  At 



sub-McKay well ASM2, located approximately 800 feet to the southwest of the truck 



wash wells, TDS concentrations have remained stable around 2,300 mg/L.  



Spoils 



Time series graphs of TDS concentrations in spoils wells are shown on Figure 20B. The 



figure illustrates the high variability of spoils water quality in Area A.  The most recent 



TDS concentrations range from 1,550 to 14,400 mg/L.   



Time series graphs show that TDS concentrations in most spoils wells vary over time.  



This attests to the newness of the spoils and their relatively poor chemical equilibrium 



with recharge water (Van Voast, 1988).  Figure 20B shows the following types of time 



series graphs: 



 Decreasing trend (e.g., ASP22), which occurs when salts are diluted by 



groundwater more rapidly than they are leached from overlying spoils by 



recharge. 



 Increasing trend (e.g., ASP40), which occurs when soluble weathering products 
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are introduced more rapidly than they can be flushed from the system. 



 Variable (e.g., ASP50A), which can occur when TDS varies as a result of water 



level changes.   



 Stable (e.g., ASPW1), which may attest to the establishment of some degree of 



equilibrium. 



Spoils well ASP22 has significantly higher TDS concentrations than any other 



monitoring well.  TDS concentrations in this well peaked in 1987 and have shown a 



gradual decline since then.  As discussed in the Area A Snider Amendment Mine Plan 



Revision (Peabody Coal Company, 1986), four additional wells were installed within a 



distance of 5 to 20 feet around this well.  At the time of the permit amendment, TDS 



concentrations in these wells were comparable to what was observed in other Area A 



spoils wells which averaged 4,312 mg/L TDS.  Hence, it appears that the water quality 



conditions at ASP22 are localized. 



4.3.3.3 DEQ-7 Exceedances 



Table 16 shows all exceedances of DEQ-7 human health standards in groundwater.  



DEQ-7 standards for arsenic, cadmium, chromium, fluoride, lead, nickel, nitrate plus 



nitrite nitrogen, selenium and zinc concentrations have been exceeded in groundwater 



in the vicinity of Big Sky Mine Area A.  Since 2000, exceedances have been observed in 



the following five wells: 



 Alluvial well AAL12: nitrate plus nitrite nitrogen 



 Alluvial well AAL14: nitrate plus nitrite nitrogen and zinc 



 Sub-McKay well ASMTW3: nitrate plus nitrite nitrogen and selenium 



 Spoils well ASP25R: zinc 



 Spoils well ASPS15: nickel and nitrate plus nitrite nitrogen. 



Figure 21 presents time series for these wells and analytes and a discussion is provided 



below. 



Alluvial wells AAL12 and AAL14 are located within a dryland farm area (see Figure 



14A).  Nitrate plus nitrite nitrogen concentrations at alluvial well AAL12 were almost 



consistently elevated during its monitoring period.  The first samples from this well were 



taken before mining started upgradient from the well, which indicates that the nitrogen 



source is not mining related.  Similarly, it is likely that the elevated nitrate plus nitrite 
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nitrogen at AAL14 is not related to mining activities, as a high concentration (10 mg/L) 



was observed at this well in 1984.   



Sub-McKay well ASMTW3, a truck wash well discussed earlier, has exhibited elevated 



nitrate plus nitrite nitrogen and selenium concentrations.  Nitrate plus nitrite nitrogen 



concentrations have been below the standard in samples taken after 2004, whereas 



selenium concentrations have been at or below the 50 ug/L standard since 2001.  



The zinc concentration in spoils well ASP25R was above the 2 mg/L standard in one 



sample taken in September 2009.  The nickel concentration in spoils well ASPS15 was 



above the 100 ug/L standard in one sample taken in August 2000.  The 2013 and 2014 



samples taken from ASPS15 had nitrate plus nitrate nitrogen concentrations above the 



10 mg/L standard.  It is possible that the elevated nitrate plus nitrite nitrogen 



concentration in the groundwater is due to ongoing saturation of spoils materials 



containing remnants of highly soluble ammonium-nitrate explosives used in blasting 



coal and overburden. 



4.3.3.4 Springs 



As discussed earlier, one developed alluvial spring (WR 42A 19456 and WR 42A 34700 



00) is located within a dryland farm area, outside of the permit boundary, between 



alluvial wells AAL13 and AALM70.  No data about the rate of flow from this spring either 



before or after mining operations are known to exist.  As the spring is sourced by the 



alluvium, the quality of the water it produces is likely similar to the alluvial water quality 



at its location.  As discussed above there is no indication that the water quality at well 



AAL13, upgradient from the spring, has been affected by mining activities at this point.   



4.3.3.5 Water Quality Summary 



Spoils water quality at Area A is characterized by higher major ion concentrations than 



observed in undisturbed strata.  The average TDS concentration in spoils is 100% 



higher than a previously reported baseline average. 



Sub-McKay water quality does not seem to be affected by mining.  One alluvial well 



within the Area A permit boundary shows elevated TDS concentrations, likely from 



spoils groundwater contributions.  Downgradient from Area A, one alluvial well (AAL14) 



exhibited TDS concentrations that may be influenced by mining activities, however high 
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nitrate concentrations indicate other sources such as dry-land farming and perhaps 



remnants of wastewater discharges from the trailer park may play a role in water quality 



at this location.  The water quality in other alluvial wells downgradient from permit 



boundary is not affected by mining related activities at this point.      



4.3.4 Uses 



It has been established heretofore that there is no documented water supply use via 



wells constructed in the overburden, Rosebud coal and McKay coal within or very near 



the footprint of Area A.  Based upon information the discussion set forth in Section 



3.3.2, it is clear that the main water bearing unit that users depend upon in the 



immediate vicinity and downgradient of Area A is the sub-McKay.  Figure 15D 



demonstrates that water levels in the sub-McKay are relatively stable, or, have not 



exhibited long-term downward trends.  Hence, those dependent upon the Sub-McKay 



for water supply quantity purposes are unaffected, and will remain unaffected, by the 



completed mining activity at Area A. 



There have been variations of water quality over time in the sub-McKay as is 



demonstrated in Figure 20C.  Limited baseline water quality data exist prior to mining 



activity in Area A for comparative purposes.  However, the sub-McKay wells within or 



very near the permit boundary are showing either relatively stable or declining 



concentrations of TDS over time and the class has not changed as a result of mining. 



The water quality at the existing sub-McKay monitoring wells is either Class II or Class 



III. 



The McRae well (AMCWELL-see Section 3.4.2) was sampled in May 2010 and the 



water quality met all DEQ-7 standards and livestock guidelines.  Based on the specific 



conductivity of the sample the groundwater from this well was Class II.  



As a result of the observations to date at the mine, and also because of the distance 



both vertically and laterally from Area A mining, it is highly unlikely that the water quality 



at any existing sub-McKay wells has been, or will be affected in the future, by the 



historic mining activities in Area A.  In essence, the existing groundwater uses have 



been protected. 
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4.4 Replacement of Affected Water Supplies 



4.4.1 Surface Water 



The discussion presented above has demonstrated that the surface water system has 



been restored.  No surface water users have come forward to demonstrate mining 



related contamination, diminution, or interruption of their water supplies and requested a 



replacement water source. 



4.4.2 Groundwater 



As discussed in Section 3.4.2 several wells owned by Snider were mined out.  Before 



mining occurred in the eastern portion of Area A in the early 80s, there was a trailer 



court present in this area.  It is possible that these wells served as domestic water 



supply for the trailers.   Since the trailer court has been removed no replacement wells 



were installed.   



The sub-McKay well south of the Area A permit boundary is owned by Big Sky Mine and 



was developed and used by McRae (a.k.a. Greenleaf Land and Livestock) to supply 



water to stock.  In addition, McRae uses a Big Sky Mine well within Area A to supply 



water to livestock.  The latter well (shop well) was originally used to supply water to the 



shops during mining.  Both wells show no impacts from mining and provide sufficient 



water of suitable quality to support post-mining land use of livestock grazing. 



Note that in addition to the shop well three wells owned by Big Sky Mine remain within 



Area A.  These wells could be altered to serve as a stock watering source.   



A potential alternative source of water supply has evolved as a result of mining at Area 



A.  Based upon the aquifer tests summarized for Area A as presented in the first page 



of Attachment B, the mine spoil possesses sufficient transmissivity to provide a source 



of groundwater in the event a source of water were required within the Area A permit 



boundary.  The spoils groundwater is generally classified as Class III.      
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5.0 ALLUVIAL VALLEY FLOORS 



There are no designated alluvial valley floors present in Area A of the Big Sky Mine. 
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6.0 SUMMARY AND CONCLUSIONS 



6.1 Summary 



The general post mine PHCs for Big Sky Mine Area A summarized in Section 2.0 are 



repeated below for convenience.  The italicized statement(s) compares the observations 



to each prediction: 



1) The stratigraphic section from the base of the McKay coal will be displaced. 



The stratigraphic section from the base of mined coal through the overburden 



was displaced and replaced with mine spoils. 



2) Declines in groundwater levels will occur in aquifers penetrated by mining. 



Groundwater levels in the mine spoils are generally lower than what was 



observed in the existing Rosebud coal and for the McKay coal where they 



were mined.  Water levels in the Rosebud coal just outside the northern 



perimeter of the mine are observed to be lower than premine groundwater 



levels.  More limited declines in the McKay coal were observed in northeastern 



portions of the mine.  



3) Potential declines in groundwater levels might occur in aquifers underlying 



those mined. 



There is no evidence of substantive declines in water levels in the Sub-McKay 



aquifer. 



4) Post mine groundwater flow rates and patterns will be similar to premine 



conditions. 



The groundwater flow rates and patterns are generally similar to premine 



conditions.  Differences within the mine footprint exist for the mine spoils 



compared to the Rosebud coal.  Some differences remain just north of the 



mine permit boundary.  The flow rates and patterns of the Sub-McKay aquifer 



both below the mine and outside the mine have not been affected. 



5) Spoils will have greater vertical hydraulic conductivities and similar hydraulic 



conductivities compared to materials replaced.  



The vertical hydraulic conductivities of the spoils is greater than the materials 



that were displaced.  It is likely that the horizontal hydraulic conductivities 



(transmissivities) of the mine spoils are greater than that of the materials that 
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were replaced (Rosebud coal). 



6) Spoils groundwater quality will have different chemical characteristics (higher 



concentrations of total dissolved solids (TDS), calcium, magnesium, and 



sulfate compared to the undisturbed aquifers). 



The spoils groundwater quality does have different chemical characteristics 



and exhibits higher concentrations of the aforementioned analytes.  The 



observed mine increases are in reasonable conformance to observations 



made by Van Voast and Reiten (1988).  



7) The levels of TDS (indicator analyte) in spoils groundwater will increase 



compared to TDS levels in groundwater from undisturbed strata. 



See prior paragraph. 



8) The chemical qualities of spoils groundwater discharges will be comparable to 



that of the spoils at the mine area. 



See prior paragraph. 



9) The water supply from four springs and one well might be affected. 



Some wells in the Snider Amendment area were mined out.  These wells may 



have been associated with a former trailer court.  Since the trailer court no 



longer exists, there has been no request to install replacement wells. One 



spring may have been mined out that was associated with a water right but 



little information is available for confirmation purposes.  Aside from these, 



there is no evidence that the water supply of wells or springs were affected. 



10) The supply of water from springs and wells sourced by groundwater from 



disturbed strata may be impacted. 



See prior paragraph. 



11) Springs and wells outside of the mine area that obtain water from aquifers 



within the disturbed strata may be impacted. 



There is no evidence that wells or springs outside the mine that provide water 



to users have been affected.  There have been no claims that a well or spring 



utilized as a water source has been adversely affected. 



12) Impacts to adjoining wells and springs will be limited to relatively close to 



mining. 
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See prior paragraphs. 



13) The post mine surface runoff and channelized drainage hydraulic function will 



approximate premine conditions. 



The hydraulic function of the post mine surface runoff and channelized 



drainage function approximates premine conditions. 



6.2 Conclusions 



The following are the conclusions associated with this hydrologic demonstration: 



 



 Disturbance to the hydrologic balance has been minimized and offsite material 



damage has been prevented; 



 There have been no adverse impacts to existing water supplies; and 



 The essential hydrologic function of the hydrologic system has been 



reestablished. 
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual



Average Max. Temperature (F) 34.4 38.8 47.1 58.6 68.6 77.7 88.1 86.7 75.2 62.3 46.6 37.2 60.1



Average Min. Temperature (F) 9.6 14.3 22 31.5 40.8 49.3 55.6 53.4 43.5 33.3 22.2 13.1 32.4



Average Total Precipitation (in.) 0.6 0.54 0.91 1.64 2.6 2.66 1.3 1.12 1.24 1.26 0.65 0.57 15.1



Average Total SnowFall (in.) 7 6.2 7.5 5.1 0.6 0.2 0 0 0.6 2.5 5 7 41.6



Average Snow Depth (in.) 3 2 1 0 0 0 0 0 0 0 1 2 1



Period of Record: 3/1/1927 to 1/21/2015
Western Regional Climate Center, wrcc.dri.edu



Table 1
Climate Summary - Colstrip Weather Station (241905)



Big Sky Mine - Area A
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Year
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual



1974 1.07 0.34 0.03
1975 0.72 0.1 0.1 1.39 1.18 1.61 0.37 0.42 0.12 0.57 0.13 1.05 7.76
1976 0.12 0.27 0.34 1.96 2.92 4.69 0.5 0.39 0.72 0.75 0.46 0.16 13.28
1977 0.46 1 0.77 0.01 3.36 1.2 1.13 1.58 0.94 2.28 0.62 0.58 13.93
1978 0.53 0.84 0.19 0.57 9.21 1.15 2.38 0.54 3.65 0.23 0.73 0.7 20.72
1979 0.52 0.51 0.38 0.9 1.48 1.01 1.19 0.23 0.12 0.84 0.3 0.06 7.54
1980 0.4 0.25 0.44 0.1 1.11 1.85 0.6 1.13 0.9 1.59 0.09 0.2 8.66
1981 0.12 0.18 0.64 0.3 2.98 2.54 1 0.56 0.74 1.24 0.44 0.37 11.11
1982 0.53 0.17 1.83 0.71 1.47 3.01 1.42 1.32 2.42 1.63 0.42 0.23 15.16
1983 0.48 0.14 0.41 0.12 1.58 1.82 0.94 0.2 1.06 0.78 0.79 0.26 8.58
1984 0.18 0.15 0.67 1.7 1.51 5.01 0.6 0.32 0.98 0.56 0.45 0.89 13.02
1985 0.15 0.15 0.98 1.01 0.83 1.98 1.51 1.76 1.49 0.87 0.74 0.41 11.88
1986 0.32 0.53 0.63 1.62 3.31 1.33 0.45 1.02 3.56 0.81 1 0.06 14.64
1987 0.1 0.28 1.37 0.38 3.69 1.12 2.46 3.07 0.93 0.04 0.86 0.11 14.41
1988 0.15 0.85 0.78 0.29 2.05 2.5 0.25 0.45 1.99 0.76 0.52 0.2 10.79
1989 0.38 0.11 1.44 1.91 2.06 2.57 2.59 0.72 0.32 1.28 1.04 1.04 15.46
1990 0.49 0.15 0.76 2.22 2.33 2.57 0.48 0.65 0.36 1.02 0.25 0.28 11.56
1991 0.47 0.41 0.41 2.8 3.23 2.35 0.33 0.46 2.68 0.75 1 0.07 14.96
1992 0.18 0.12 1.11 2.38 1.97 4.27 1.89 1 0.76 0.89 0.84 0.71 16.12
1993 0.3 0.27 0.96 0.95 0.75 3.21 7.14 1.34 0.34 1.51 0.25 0.43 17.45
1994 0.96 0.56 0.35 0.69 1.2 1.46 0.55 0.12 1.54 2.25 0.23 0.06 9.97
1995 0.27 0.32 1.35 1.73 3.38 1.98 1.25 0.3 0.59 0.75 0.72 0.2 12.84
1996 0.83 0.56 1.62 0.9 3.15 0.86 0.88 0 0.88 0.45 0.17 0.36 10.66
1997 0.88 0.3 0.42 0.66 2.55 3.49 3.51 0.9 0.22 1.15 0.4 0.45 14.93
1998 0.25 0.09 0.52 0.57 0.4 2.91 0.75 1.82 1.54 1.59 1.1 0.56 12.1
1999 0.72 0.41 0.06 2.27 1.48 0.59 0.35 2.85 0.63 0.37 1.01 0.54 11.28
2000 0.21 0.27 0.27 0.55 1.92 2.01 1.24 0.51 0.79 0.47 0.17 0.07 8.48
2001 0.05 0.48 0.64 0.66 0.16 3.37 3.43 0 0.26 0.02 0.55 0 9.62
2002 0.04 0.17 0.2 0.86 0.53 0.24 0.81 0.23 2.13 0.23 0.01 0.01 5.46
2003 0.75 1.13 1.89 0.31 1.21 2.73 0.04 0.06 0.4 1.34 0.4 10.26 M
2004 0.27 0.86 0.27 0.35 0.7 2.29 0.53 0.14 1.81 1.4 0 0.33 8.95
2005 0.23 0.2 0.36 2.68 4.12 3.67 0.62 0.54 0.53 2.25 0.84 0.34 16.38
2006 0.05 0.77 0.99 2.73 1.1 0.98 0.33 0.55 1.51 1.55 0.21 0.14 10.91
2007 0.34 0.55 1.7 1.72 6.66 2.18 0.28 0.83 0.65 0.62 0.14 0.65 16.32



Table 2
Monthly Precipitation Data, Big Sky Mine



Big Sky Mine, Area A



Total Precipitation (inches)
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Year
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual



Table 2
Monthly Precipitation Data, Big Sky Mine



Big Sky Mine, Area A



Total Precipitation (inches)



Average 0.38 0.40 0.75 1.15 2.29 2.26 1.27 0.79 1.14 1.00 0.51 0.35 12.34



Notes
Source: Big Sky Mine Area A, Annual Hydrology Reports
Precipitation data obtained from a US weather service standard non-recording rain and snow gauge.
M = Missing Data
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Site Drainage Type Water Quality Data 
Range



Water Quantity Data 
Range



ACG3 CC crest gauge 1984-1989 1985-2007
ACG30-1 CC crest gauge 2001-2007
ACG30-2 CC crest gauge 2001-2007
ACG30-3 CC crest gauge 2001-2007



ACG4 CC trib crest gauge 1985-2007
ACG50-1 CC trib crest gauge 2001-2007
ACG50-2 CC trib crest gauge 2001-2004



ACG6 MC crest gauge 1986-2007
ACG60-1 CC trib crest gauge 2001-2007
ACG70-1 CC trib crest gauge 2001-2007



ACGSNID-1 CC trib crest gauge 2001-2007
AFL50-1 CC trib flume 2000-2014



AMCSW2 MC surface water 2011
AMCSW2A MC surface water 2012
AMCSW3 MC surface water 2011-2012
AMCSW4 MC surface water 2011-2012
AMCSW5 MC surface water 2011-2014
AMCSW6 MC surface water 2012



ASCO CC surface water 2010-2011
ASNID1 CC trib surface water 1990
ASS3-1 CC single stage sampler 1984-1987
ASW30 CC surface water 1989 1989
ASW31 MC surface water 1991 1991
ASW40 CC trib surface water 1996 1996
ASW50 CC trib surface water 1996 1996
ASW60 CC trib surface water 1996 1996



ASW70A CC trib surface water 1996 1996
ASW70B CC trib surface water 1996



Notes
Data range: the first and last year data are available for a specific site.
MC = Miller Coulee
CC = Coalbank Coulee 
CC trib = unnamed tributary of Coalbank Coulee



Table 3
Available Surface Water Monitoring Data



Big Sky Mine, Area A
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Site ID Date Time Instrument Flow Type Flow (cfs) Flow (gpm) Stage (ft)
ACG3 7/29/1985 STAF PEAK 1.23 552 0.29
ACG3 8/2/1985 STAF PEAK 41.01 18406 1.38
ACG3 1/20/1986 STAF PEAK 0.85 383 0.25
ACG3 2/24/1986 STAF PEAK 69.59 31236 1.79
ACG3 6/5/1986 STAF PEAK 3.46 1555 0.45
ACG3 6/10/1986 STAF PEAK 0.61 275 0.22
ACG3 8/13/1986 STAF PEAK 1.7 763 0.33
ACG3 8/31/1986 STAF PEAK 2.75 1233 0.4
ACG3 9/24/1986 STAF PEAK 19.51 8756 1
ACG3 10/2/1986 STAF PEAK 9.41 4225 0.73
ACG3 3/16/1987 STAF PEAK 0.68 307 0.23
ACG3 5/27/1987 STAF PEAK 3.46 1555 0.45
ACG3 6/17/1987 STAF PEAK 2.88 1291 0.41
ACG3 7/21/1987 STAF PEAK 0.94 420 0.26
ACG3 7/29/1987 STAF PEAK 5.4 2424 0.56
ACG3 8/15/1987 STAF PEAK 0.55 246 0.21
ACG3 9/15/1987 STAF PEAK 12.73 5713 0.84
ACG3 3/14/1988 STAF PEAK 6.9 3095 0.63
ACG3 6/13/1988 STAF PEAK 17.93 8048 0.97
ACG3 4/17/2007 STAF PEAK 31.08 13949 1.2
ACG3 6/25/2007 STAF PEAK 8.1 3635 0.68



ACG30-1 3/2/2001 STAF PEAK 9.14 4101 0.67
ACG30-1 7/17/2002 STAF PEAK 24.14 10836 0.91
ACG30-1 3/8/2003 STAF PEAK 5.51 2474 0.54
ACG30-1 3/15/2003 STAF PEAK 2.85 1277 0.39
ACG30-1 2/18/2004 STAF PEAK 5.05 2266 0.52
ACG30-1 6/11/2004 STAF PEAK 0.17 75 0.1
ACG30-1 4/21/2006 STAF PEAK 4.62 2075 0.5
ACG30-1 2/23/2007 STAF PEAK 2.25 1012 0.35
ACG30-1 4/17/2007 STAF PEAK 1.62 727 0.3
ACG30-1 5/10/2007 STAF PEAK 1.62 727 0.3
ACG30-1 6/25/2007 STAF PEAK 2.11 947 0.34
ACG30-2 3/2/2001 STAF PEAK 0.91 409 0.28
ACG30-2 7/17/2002 STAF PEAK 1.03 464 0.29
ACG30-2 3/8/2003 STAF PEAK 2.29 1029 0.37
ACG30-2 3/15/2003 STAF PEAK 1.03 464 0.29
ACG30-2 4/21/2006 STAF PEAK 0.29 130 0.2
ACG30-2 2/23/2007 STAF PEAK 0.62 281 0.25
ACG30-2 4/17/2007 STAF PEAK 0.29 130 0.2
ACG30-2 6/25/2007 STAF PEAK 0.91 409 0.28
ACG30-3 3/2/2001 STAF PEAK 4.61 2067 0.39
ACG30-3 7/17/2002 STAF PEAK 0.8 361 0.2
ACG30-3 3/8/2003 STAF PEAK 2.32 1041 0.3
ACG30-3 3/15/2003 STAF PEAK 0.6 268 0.18
ACG30-3 2/28/2004 STAF PEAK 10.35 4645 0.53
ACG30-3 6/11/2004 STAF PEAK 0.8 361 0.2
ACG30-3 4/21/2006 STAF PEAK 0.01 2 0.01
ACG30-3 2/23/2007 STAF PEAK 4 1796 0.37
ACG30-3 4/17/2007 STAF PEAK 0.8 361 0.2



ACG4 7/29/1985 STAF PEAK 2.83 1271 0.17



Table 4
Surface Water - Instantaneous and Peak Flow Data



Big Sky Mine, Area A
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Site ID Date Time Instrument Flow Type Flow (cfs) Flow (gpm) Stage (ft)



Table 4
Surface Water - Instantaneous and Peak Flow Data



Big Sky Mine, Area A



ACG4 8/2/1985 STAF PEAK 8.87 3979 0.39
ACG4 2/24/1986 STAF PEAK 2.31 1039 0.14
ACG4 4/17/2007 STAF PEAK 32.39 14539 0.82



ACG50-1 3/2/2001 STAF PEAK 8.69 3899 0.51
ACG50-1 6/30/2001 STAF PEAK 81.53 36595 0.79
ACG50-1 7/17/2002 STAF PEAK 1.56 702 0.38
ACG50-1 3/15/2003 STAF PEAK 6.47 2904 0.48
ACG50-1 2/18/2004 STAF PEAK 0.12 55 0.14
ACG50-1 2/23/2007 STAF PEAK 99.31 44576 0.83
ACG50-1 4/17/2007 STAF PEAK 0.3 136 0.2
ACG50-1 6/25/2007 STAF PEAK 439.19 197121 1.35
ACG50-2 3/2/2001 STAF PEAK 0.34
ACG50-2 2/18/2004 STAF PEAK 0.5



ACG6 2/24/1986 STAF PEAK 0.39
ACG6 6/13/1988 STAF PEAK 0.22
ACG6 2/26/2007 STAF PEAK 0.88



ACG60-1 3/2/2001 STAF PEAK 3.03 1360 0.27
ACG60-1 6/25/2007 STAF PEAK 3.24 1454 0.28
ACG70-1 3/2/2001 STAF PEAK 0.35 156 0.2
ACG70-1 7/17/2002 STAF PEAK 0.08 37 0.11
ACG70-1 3/15/2003 STAF PEAK 2.18 979 0.42
ACG70-1 2/18/2004 STAF PEAK 0.6 271 0.25
ACG70-1 6/27/2006 STAF PEAK 0.07 31 0.1
ACG70-1 4/17/2007 STAF PEAK 0.54 243 0.24



ACGSNID-1 3/2/2001 STAF PEAK 4.57 2053 0.28
ACGSNID-1 7/17/2002 STAF PEAK 32.27 14484 0.61
ACGSNID-1 6/27/2006 STAF PEAK 3.18 1429 0.22
ACGSNID-1 2/23/2007 STAF PEAK 56.18 25217 0.75
ACGSNID-1 6/25/2007 STAF PEAK 31.12 13966 0.6



ASW30 3/7/1989 15:00 INST 5.88 2638
ASW31 4/18/1991 15:15 INST 0.02 8
ASW40 1/10/1996 15:45 INST 3.2 1436
ASW50 1/11/1996 13:45 FLUM INST 0.27 121 0.36
ASW60 1/11/1996 14:20 INST 0.24 108



ASW70A 1/11/1996 15:15 FLUM INST 0.17 76 0.29



Notes
STAF: staff gauge
FLUM: flume
PEAK: peak flow
INST: instantaneous measurement
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Units Standard 
(a)



Average Median Min. Max. St. Dev. No. of 
Samples 



No. 
below 



RL
Physical Parameters
Field Conductivity umhos/cm 2914 3980 100 5462 2150 21 0
Lab Conductivity ums/cm2 3959 4070 119 17900 4907 23 0
Field Dissolved Oxygen mg/L 6.3 1 0
Field DO % 80 85 21 130 49 4 0
Field pH s.u. 7.8 7.8 6.85 8.86 4.6 21 0
Lab pH s.u. 7.9 7.9 6.9 9.1 5.0 23 0



Field Temperature oC 8.9 9 0.7 22.7 7.8 21 0
Solids, Dissolved (calculated mg/L 2572 3390 68 5760 2270 19 0
Solids, Dissolved mg/L 4393 3980 91 22100 6027 23 0
Solids, Suspended mg/L 6348 119 3 B 41100 11270 28 1
Turbidity NTU 291 12 1.2 2400 557 19 0



Common Ions
Sum of Anions meq/L 62.17 1 0
Sum of Cations meq/L 58.61 1 0
Acidity mg/L 7 5 <1 35 11 12 6
Alkalinity as CaCO3, pH 4.5 mg/L 235 188 46 674 199 19 0
Bicarbonate as HCO3 mg/L 287 229 56 823 243 19 0
Carbonate as CO3 mg/L <4 <5 7 7
Hydroxide as OH mg/L <5 1 1
Cation_Anion Balance % 3.5 3.5 0.2 11 4.4 13 0
Calcium, Dissolved mg/L 178 237 14 379 139 19 0
Chloride mg/L 29 18 <1 278 59 19 3
Fluoride mg/L 4 0.15 0.11 <0.1 0.39 5.12 19 4
Magnesium, Dissolved mg/L 307 340 4 771 288 19 0
Potassium, Dissolved mg/L 19 17 7 35 10 19 0
SAR - 1.2 1.6 <0.01 3.2 5.0 19 3
Sodium, Dissolved mg/L 144 187 <1 327 128 19 6
Sulfate mg/L 1750 2240 4 4130 1622 19 0



Metals (b)
Aluminum, Dissolved mg/L 0.003453 B 0.3 18 14
Aluminum, Total mg/L 23.0 0.3 0.0768 B 360 80.9 17 5
Arsenic, Dissolved ug/L 10 ND <5 18 18
Arsenic, Total ug/L 10 0.5736 B 14 16 15
Barium, Dissolved ug/L 1000 ND <100 2 2
Barium, Total ug/L 1000 <4 1 0
Boron, Dissolved ug/L 366 400 <100 971 248 19 6
Boron, Total ug/L 421 400 <100 1130 310 17 6
Cadmium, Dissolved ug/L 5 0.02 B 45 19 15
Cadmium, Total ug/L 5 <0.01 4 16 14
Chromium, Dissolved ug/L 100 ND <20 18 18
Chromium, Total ug/L 100 0.4562 B 30 16 15
Copper, Dissolved ug/L 1300 1.65 B 7.76 16 15
Copper, Total ug/L 1300 1.4126 B 30 16 13
Iron, Dissolved mg/L 0.08 0.05 0.01413 B 0.39 4.69 18 8
Iron, Total mg/L 19.36 0.54 0.03 282 63.27 17 0
Lead, Dissolved ug/L 15 0.056 B 20 18 16
Lead, Total ug/L 15 0.3464 B 11 17 16
Manganese, Dissolved mg/L 0.09 0.03 <0.01 0.92 4.16 16 7
Manganese, Total mg/L 0.16 0.06 <0.02 0.88 4.71 16 1



Table 5
Surface Water Quality - Statistical Summary



Big Sky Mine, Area A
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Units Standard 
(a)



Average Median Min. Max. St. Dev. No. of 
Samples 



No. 
below 



RL



Table 5
Surface Water Quality - Statistical Summary



Big Sky Mine, Area A



Mercury, Dissolved ug/L 0.05 <0.00381 <1 18 18
Mercury, Total ug/L 0.05 <0.01 <1 16 16
Molybdenum, Dissolved ug/L ND <20 18 18
Molybdenum, Total ug/L ND <20 17 17
Nickel, Dissolved ug/L 100 ND <30 18 18
Nickel, Total ug/L 100 3.318 B 50 16 14
Selenium, Dissolved ug/L 50 0.872B 6 18 17
Selenium, Total ug/L 50 0.618 B <5 16 16
Silver, Dissolved ug/L 100 <0.01 <5 2 2
Silver, Total ug/L 100 <0.01 1 0
Vanadium, Dissolved ug/L <1.33 <100 18 18
Vanadium, Total ug/L 1 <100 17 16
Zinc, Dissolved mg/L 2 0.04 0.02 <0.01 0.14 5.15 19 4
Zinc, Total mg/L 2 0.13 0.02 <0.01 1.75 4.65 17 4



Nutrients
NO3 and NO2 Nitrogen mg/L 10 0.17 0.05 0.007927 B 1.3 4.88 19 7
Phosphorus, Orthophos mg/L 0.04 0.02 <0.01 0.1 5.08 18 3
Phosphorus, Total mg/L 0.11 0.06 <0.01 0.46 4.58 16 2
Ammonia Nitrogen mg/L <0.007 0.5 16 13



Notes
 - Samples collected from 1984 through 2014. 
 - B = below reporting limit (RL), ND = below detection limit, but detection limit unknown
 - Values below detection limit were substituted by the detection limit and values below the reporting limit were 
    substituted by laboratory B value to calculate statistics.
 - No statistics are shown if most of the samples (>70%) are below reporting limit.



(a) DEQ-7 Human Health Standards (October 2012)
(b) Total recoverable metal concentrations and total metal concentrations were combined to calculate statistics.
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Site Drainage Type Water Quality Data 
Range



Water Quantity Data 
Range (a)



ADNR1 MC Permanent Impoundment (Pre-Law) 1983-1990 1985-1991
ADNR2 MC Permanent Impoundment (Pre-Law) 1983-1990 NA
ADNR3 MC Permanent Impoundment (Pre-Law) 1983-1997 NA
ADNR4 MC Permanent Impoundment (Pre-Law) 1983-1984 NA
APD-10 CC Small Depression 2007 NA
APD-11 CC Reclaimed NA 2009-2010
APD-20 CC Small Depression 2007 NA
APD-21 CC Small Depression 2007 NA
APD-29 CC Small Depression 2007-2011 2009-2011
APD-30 CC Small Depression NA NA



APD7400 MC Reclaimed 1984-2007 1984-2011
APD-B MC Permanent Impoundment (Pre-Law) NA 1985-1991
APD-C MC Permanent Impoundment (Pre-Law) NA 1985-1991
APD-D MC Permanent Impoundment (Pre-Law) NA 1985-1991
APD-E MC Permanent Impoundment (Pre-Law) NA 1985-1991
APD-F MC Permanent Impoundment (Pre-Law) NA 1985-2009
APD-G MC Pre-existing Stock Pond NA 1985-2009
APD-H MC Pre-existing Stock Pond NA 1985-2009
APD-IN MC Reclaimed 1987-1989 1987-1988
APD-J MC Permanent Impoundment (Pre-Law) NA 1985-2009
APD-K MC Permanent Impoundment (Pre-Law) NA 1985-2009
APD-L CC Reclaimed 1984-1991 1989-2011



APD-ST3 CC Small Depression 2007 NA
ATWPD27 MC Reclaimed 1985-1988 NA
ATWPD28 MC Reclaimed 1985 1985



Notes
(a) Source: Big Sky Mine Area A Monitoring and Quality Assurance Plan (2014) and communications
     with BSM personnel.
Data range: the first and last year data are available for a specific site.
MC = Miller Coulee
CC = Coalbank Coulee 



Table 6
Available Pond Monitoring Data



Big Sky Mine, Area A



NA = data unavailable, either not collected or data was collected prior to 1982.
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Well Stratum Active
First Data Last Data First Data Last Data



AAL11 Alluvium 1988 2010 1975 2010
AAL12 Alluvium 1982 2010 1975 2014 yes
AAL13 Alluvium 1982 2010 1975 2010
AAL14 Alluvium 1982 2014 1975 2014 yes
AAL43 Alluvium 1977 1990
AAL51 Alluvium 1982 2014 1981 2014 yes



AALM28 Alluvium 1977 1990
AALM29 Alluvium 2002 2010 1977 2010
AALM30 Alluvium 1977 1990
AALM70 Alluvium 1982 2014 1982 2014 yes



AFH Fox Hills 1986 1990 1986 1990
AFU5100 Other 1985 1986
AMC20 McKay Coal 1982 2014 1975 2014 yes
AMC21 McKay Coal 1982 1987 1975 1990
AMC25 McKay Coal 1975 1990
AMC32 McKay Coal 1982 1990 1977 1990
AMC57 McKay Coal 1984 1985 1983 1987
AMC59 McKay Coal 1984 1984 1983 1987
AMCP9 McKay Coal 1983 1988
AMCS14 McKay Coal 1973 1990
AMCS25 McKay Coal 1982 1987 1975 1988
AOV23 Overburden 1975 1990
AOV24 Overburden 1975 1990



AOVM73 Overburden 1982 1996 1977 2014 yes
AOVP7 Overburden 2003 2003
AOVP8 Overburden 1983 2009
ARC15 Rosebud Coal 1975 1990
ARC16 Rosebud Coal 1975 1990
ARC17 Rosebud Coal 1975 1990
ARC30 Rosebud Coal 1982 2013 1977 2013
ARC31 Rosebud Coal 1977 1990
ARC44 Rosebud Coal 1982 2008 1981 2009
ARC45 Rosebud Coal 1981 1990
ARC52 Rosebud Coal 1984 1990 1983 2014 yes
ARC53 Rosebud Coal 1984 1990 1983 2014 yes
ARC58 Rosebud Coal 1984 1985 1983 1987
ARC60 Rosebud Coal 1984 1984 1983 1987
ARC66 Rosebud Coal 1985 1990 1984 2014 yes



ARCM26 Rosebud Coal 1982 1987 1975 1988
ARCM63 Rosebud Coal 1982 1997 1977 2014 yes
ARCM67 Rosebud Coal 1996 1996 1977 2014 yes
ARCM68 Rosebud Coal 1982 1983 1977 1984
ARCMP3 Rosebud Coal 1981 1990
ARCMP4 Rosebud Coal 1981 1990



AMCWELL SubMcKay 2010 2010 yes
ASM1 SubMcKay 1975 1990
ASM2 SubMcKay 1982 2014 1975 2014 yes
ASM54 SubMcKay 1984 1989 1983 1989
ASM55 SubMcKay 1984 1985 1983 1992



Water Level Data RangeWater Quality Data Range



Table 7
Available Groundwater Monitoring Data



Big Sky Mine, Area A
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Well Stratum Active
First Data Last Data First Data Last Data



Water Level Data RangeWater Quality Data Range



Table 7
Available Groundwater Monitoring Data



Big Sky Mine, Area A



ASM56 SubMcKay 1984 1985 1983 1988
ASMM26 SubMcKay 1977 1990
ASMM27 SubMcKay 1982 2014 1977 2014 yes
ASMM31 SubMcKay 1977 1990
ASMM32 SubMcKay 1982 2014 1977 2014 yes
ASMM69 SubMcKay 1982 2014 1977 2014 yes
ASMNTIP SubMcKay 1996 1996 1996 1996
ASMS16 SubMcKay 1982 2014 1973 2014 yes
ASMTW1 SubMcKay 1984 2014 1984 2014 yes
ASMTW2 SubMcKay 1984 1998 1984 2014 yes
ASMTW3 SubMcKay 1984 2014 1984 2014 yes
ASMTW4 SubMcKay 1984 2014 1984 2014 yes



ASP18 Spoils 1975 1990
ASP19 Spoils 1975 1990
ASP22 Spoils 1982 2014 1975 2014 yes



ASP25R Spoils 2002 2014 2002 2014 yes
ASP26 Spoils 1978 1990
ASP27 Spoils 1982 1990 1976 1990
ASP28 Spoils 1976 1990
ASP29 Spoils 1976 1990
ASP33 Spoils 1977 1990
ASP34 Spoils 1977 1990
ASP35 Spoils 1982 1990 1977 1990
ASP36 Spoils 1982 1990 1977 1990
ASP37 Spoils 1977 1990
ASP38 Spoils 1977 1990
ASP39 Spoils 1977 1990
ASP40 Spoils 1982 2014 1977 2014 yes
ASP46 Spoils 1998 2011 1981 2011
ASP47 Spoils 1985 1990 1981 1990
ASP48 Spoils 1981 1990
ASP49 Spoils 1985 2014 1981 2014 yes
ASP50 Spoils 1982 1988 1981 1988



ASP50A Spoils 1989 2014 1989 2014 yes
ASP61 Spoils 1985 2014 1984 2014 yes
ASP62 Spoils 1985 1985 1984 1990
ASP63 Spoils 1984 1984 1984 1990
ASP64 Spoils 1984 1990
ASP65 Spoils 1985 1998 1984 2014 yes
ASP67 Spoils 1984 1985 1984 1990
ASP68 Spoils 1988 2014 1987 2014 yes
ASP69 Spoils 1987 1992



ASPMP1 Spoils 1981 1990
ASPMP2 Spoils 1981 1990
ASPP10 Spoils 1984 1990
ASPP11 Spoils 1984 1990
ASPP12 Spoils 1986 1986
ASPP13 Spoils 1986 1986
ASPP15 Spoils 1986 1986
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Well Stratum Active
First Data Last Data First Data Last Data



Water Level Data RangeWater Quality Data Range



Table 7
Available Groundwater Monitoring Data



Big Sky Mine, Area A



ASPP17 Spoils 1986 1986
ASPP18 Spoils 1986 1999 1986 2014 yes
ASPP19 Spoils 1986 1986
ASPP20 Spoils 1986 1986
ASPP21 Spoils 1986 1986
ASPP22 Spoils 1986 1986
ASPP23 Spoils 1986 1986
ASPP5 Spoils 1983 1990
ASPP6 Spoils 1984 1990
ASPS15 Spoils 1982 2014 1973 2014 yes
ASPW1 Spoils 1984 2014 1984 2014 yes
ASPW2 Spoils 1983 1984 1983 1988



ASW unknown 1983 1989 1983 1989
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Units Statistic Alluvium Overburden Spoils Rosebud Coal McKay Coal SubMcKay 1 SubMcKay 2
Physical Parameters
Conductivity ums/cm2 Average 3751 3639 4866 3036 3215 3115 4875
Lab Median 3880 3655 4040 3280 3200 2680 4690



Minimum 1800 3270 1800 881 1890 1240 2650
Maximum 7760 3810 17900 4870 4540 5600 8560



Standard Dev. 1074 158 2911 1047 523 1078 1023
No of samples 146 14 379 133 73 203 128



Conductivity, umhos/cm Average 3689 3526 4702 2962 3188 3060 4890
Field Median 3610 3637 3900 3006 3240 2653 4650



Minimum 1900 2700 29 700 1370 17 44
Maximum 11200 4034 15840 5890 4520 10990 12430



Standard Dev. 1205 349 2938 1062 593 1204 1400
No of samples 167 19 421 154 85 219 154



pH, Lab s.u. Average 7.5 7.1 7.2 7.1 7.1 7.5 7.3
Median 7.5 7.0 7.1 7.0 7.1 7.4 7.3



Minimum 6.5 6.6 6.3 6.5 6.6 6.6 6.6
Maximum 8.2 7.9 8.5 8.4 7.9 8.4 8.1



Standard Dev. 0.4 0.4 0.4 0.3 0.3 0.4 0.3
No of samples 146 14 379 133 73 203 128



pH, Field s.u. Average 7.2 6.8 6.8 6.9 6.9 7.1 7.1
Median 7.2 6.8 6.8 6.8 6.8 7.1 7.0



Minimum 6.6 6.4 6.3 6.1 6.4 6.4 5.7
Maximum 7.9 6.9 7.8 8.5 7.7 7.9 17.0



Standard Dev. 0.3 0.2 0.2 0.3 0.3 0.3 0.8
No of samples 165 17 402 148 82 219 155



Common Ions
Acidity mg/L Minimum ND ND ND ND ND ND ND



Maximum 144 <1 285 178 89 124 94



Table 8
Groundwater Quality - Statistical Summary



Big Sky Mine, Area A
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Units Statistic Alluvium Overburden Spoils Rosebud Coal McKay Coal SubMcKay 1 SubMcKay 2



Table 8
Groundwater Quality - Statistical Summary



Big Sky Mine, Area A



Total Alkalinity mg/L Average 508 860 775 668 612 515 415
as CaCO3 Median 444 873 718 748 594 515 413



Minimum 345 722 522 300 335 303 232
Maximum 964 901 1750 891 846 865 632



Standard Dev. 153 48 173 162 75 150 90
No of samples 146 14 379 134 73 203 128



Bicarbonate mg/L Average 620 1049 945 813 746 628 506
as HCO3 Median 541 1065 876 912 724 629 504



Minimum 421 880 637 366 409 370 283
Maximum 1180 1100 2130 1090 1030 1060 771



Standard Dev. 187 59 211 198 91 184 110
No of samples 146 14 379 133 73 203 128



Calcium mg/L Average 266 264 389 287 297 238 433
Dissolved Median 277 269 399 290 279 170 434



Minimum 103 210 95 73 167 9 200
Maximum 451 285 592 524 456 555 651



Standard Dev. 88 20 117 124 75 137 81
No of samples 146 14 379 134 73 203 128



Chloride mg/L Average 18.5 13.8 41.4 12.4 12.9 18.3 62.3
Median 17 12.5 17 9 10 12 50



Minimum <1 9 1 1 5 <1 12
Maximum 71 25 430 115 29 129 188



Standard Dev. 8.6 4.3 77.9 11.8 6.3 16.9 36.5
No of samples 146 14 379 134 73 203 128
No below RL 1 0 0 0 0 1 0



Magnesium mg/L Average 360 327 517 313 288 300 559
Dissolved Median 385 330 411 354 268 273 474



Minimum 163 312 180 46 167 2 261
Maximum 641 339 1760 507 441 628 1700



Standard Dev. 116 9 351 121 70 149 258
No of samples 146 14 379 134 73 203 128
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Units Statistic Alluvium Overburden Spoils Rosebud Coal McKay Coal SubMcKay 1 SubMcKay 2



Table 8
Groundwater Quality - Statistical Summary



Big Sky Mine, Area A



Potassium mg/L Average 12 10 13 7 10 8 13
Dissolved Median 12 9.5 14 7 10 8 10



Minimum 4 7 2 2 4 1 <1
Maximum 22 19 26 14 19 15 66



Standard Dev. 4 3 5 2 3 2 8
No of samples 146 14 379 134 73 203 128
No below RL 0 0 0 0 0 0 1



SAR - Average 2.7 3.0 2.4 1.2 2.0 2.6 1.9
Median 1.9 3.0 1.6 1.2 2.2 1.7 1.7



Minimum 1.4 2.7 0.7 0.5 0.9 0.9 1.1
Maximum 6.6 3.0 12.0 2.1 2.8 41.9 3.7



Standard Dev. 1.5 0.1 2.5 0.4 0.5 3.8 0.6
No of samples 141 14 363 129 71 192 122



Sodium, mg/L Average 277 285 361 126 198 199 251
Dissolved Median 201 309 187 127 218 154 237



Minimum 117 3 58 30 70 57 130
Maximum 892 319 2400 232 268 597 441



Standard Dev. 163 82 523 55 46 113 61
No of samples 146 14 379 133 73 203 128



Sulfate mg/L Average 2163 1726 2961 1554 1678 1653 3285
Median 2100 1735 2320 1665 1620 1320 3020



Minimum 1070 1560 654 122 795 274 1370
Maximum 5100 1830 11400 2720 2560 3540 7400



Standard Dev. 777 74 2292 724 414 848 1068
No of samples 146 14 379 134 73 203 128



Total Dissolved mg/L Average 3707 3217 5037 2816 2998 2901 5253
Solids (TDS) Median 3840 3210 3970 3130 2920 2335 4880



Minimum 1890 3070 1470 511 1560 896 2390
Maximum 8080 3360 19200 4700 4210 6100 12300



Standard Dev. 1237 80 3567 1193 592 1340 1516
No of samples 136 12 366 123 65 192 128
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Units Statistic Alluvium Overburden Spoils Rosebud Coal McKay Coal SubMcKay 1 SubMcKay 2



Table 8
Groundwater Quality - Statistical Summary



Big Sky Mine, Area A



Nutrients
Ammonia mg/L Average 0.73 0.24 1.07 0.40 1.08 0.43 0.15
Nitrogen Median <0.01 0.2 0.84 0.3 0.823 <0.1 <0.1



Minimum <0.006 <0.1 <0.05 <0.05 0.1 <0.006 <0.006
Maximum 34 0.5 9.1 1.8 2.5 6.9 0.6



Standard Dev. 3.90 0.13 1.11 0.29 0.62 0.89 0.11
No of samples 131 11 359 117 61 188 128
No below RL 59 1 26 8 0 113 80



NO3 and NO2 mg/L Average 3.22 0.49 0.26 0.13 0.13 1.23 12.40
Nitrogen Median 0.335 0.575 0.05 <0.05 <0.05 0.12 1.54



Minimum <0.01 <0.05 0.002 ND <0.01 <0.003 <0.01
Maximum 21.1 0.72 20.2 2.5 1.07 8.46 234



Standard Dev. 4.85 0.22 1.28 0.27 0.19 1.79 37.50
No of samples 146 14 379 134 73 203 127
No below RL 22 1 219 80 45 83 7



Orthophosphate mg/L Average 0.13 0.01 0.09 0.05 0.02 0.06 0.05
Phosphorus Median 0.02 <0.01 0.02 <0.01 <0.01 <0.01 0.01



Minimum 0.009997 B <0.01 0.00582 B 0.009334 B <0.01 0.003994 B 0.00517
Maximum 5.43 0.04 2.61 2.5 0.13 2.6 0.46



Standard Dev. 0.64 0.01 0.27 0.22 0.03 0.21 0.08
No of samples 140 14 361 130 67 177 122
No below RL 74 10 180 79 42 101 78



Notes
 - SubMcKay 2: truck wash wells (ASMTW1, ASMTW2, ASMTW3, ASMTW4), SubMcKay 1: all other SubMcKay wells
 - Samples collected from 1982 through 2014. 
 - B = below reporting limit (RL), ND = below detection limit, but detection limit unknown
 - Values below detection limit were substituted by the detection limit and values below the reporting limit were 
    substituted by laboratory B value to calculate statistics.
 - If at least one sample was below the RL, the number of samples below RL is shown.
 - Hydroxide alkalinity was below detection limit in all samples.
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NAD83 
Easting 



SPF



NAD83 
Northing 



SPF



WR Number (a) GWIC 
Number 



(b)



Use Source (c) Completion / 
Priority Date



Depth 
(ft)



T R S Owner Comments



2729030 583737 42A 172033 00 stock SubMcKay 19471231 53 01N 42E 28 Rocker Six Cattle Co Van Voast 1977



2706504 583538 42A 27336 00 379 stock SubMcKay 19481001 195 01N 41E 26 Big Sky Coal Company Van Voast 1977, well 
used by McRae



2718083 593280 42A 27702 00 stock 19800513 140 01N 42E 18 Western Energy Co



2717915 588977 42A 30007829 203836 stock TRM 20030501 50 01N 42E 19 Greenleaf Land and 
Livestock



2715726 573550 42A 37968 00 94585/70
35



stock SubMcKay 19480901 135 01S 42E 5 Greenleaf Land and 
Livestock/ McRae



Van Voast 1977



2716585 579988 42A 37974 00 stock SubMcKay 19300101 01N 42E 31 Greenleaf Land and 
Livestock



Van Voast 1977



2716295 587928 42A 37975 00 stock 19250615 01N 42E 19 Greenleaf Land and 
Livestock



2718943 588015 42A 37976 00 12036 stock McKay Coal 19580910 67 01N 42E 19 Greenleaf Land and 
Livestock



Van Voast 1977



2711290 597570 42A 42807 00 stock 19820319 01N 41E 12 WPP LLC may be duplicate of 
GWIC 331



2715211 581245 42A 42808 00 stock SubMcKay 19820319 +60 01N 41E 25 Great Northern Properties 
Ltd Prtnrshp



Van Voast 1977



2709285 589256 42A 8398 00 domestic SubMcKay 19760521 220 01N 41E 23 Ellison Robert may be duplicate of 
GWIC 256898



2711209 597493 331 stock TRM 
(unknown)



51 01N 41E 12 McRae D *17mi W 
Brandenburg Post Office



may be duplicate of WR 
42A 42807 00, Van 



Voast 1977
2714249 597314 332 stock/dom



estic
TRM 



(unknown)
65 01N 41E 12 Hafer C.A. * 3.7 mi SE 



Colstrip MT
2712175 590744 333 irrigation SubMcKay 200 01N 41E 13 Snider J W *17mi W 



Brandenburg post offi
Van Voast 1977



2712580 589992 12013 domestic SubMcKay 19720601 420 01N 41E 24 Snyder, J.



2712580 589992 12014 domestic TRM 19720523 300 01N 41E 24 Snyder, James



2712580 589992 12015 domestic TRM 19700901 395 01N 41E 24 Snyder, James W.



Table 9
Groundwater Users (d)



Big Sky Mine Area A
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NAD83 
Easting 



SPF



NAD83 
Northing 



SPF



WR Number (a) GWIC 
Number 



(b)



Use Source (c) Completion / 
Priority Date



Depth 
(ft)



T R S Owner Comments



Table 9
Groundwater Users (d)



Big Sky Mine Area A



2712580 589992 12016 domestic TRM 19700915 380 01N 41E 24 Snyder, James W.



2716278 587782 12035 stock TRM 19250101 120 01N 42E 19 Parkins, Charles F.



2711267 589943 210087 domestic TRM 20031208 310 01N 41E 24 Harbuck Scott likely erroneous GWIC 
location



2709334 589219 256898 stock SubMcKay 19760412 210 01N 41E 23 Ellison, Pete may be duplicate of WR 
42A 8398 00



2716278 587782 256900 stock/dom
estic



19250101 90 01N 42E 19 Parkins, Charles F.



Notes
(a) Water Rights number from Natural Resourse Information System (NRIS) database.
(b) Number from the Groundwater Information Center (GWIC) maintained by Montana Bureau of Mines and Geology (MBMG)
(c) Source based on: 1) Van Voast 1977, 2)well log from GWIC, 3) designation by MBMG or 4) location and depth of well. TRM = Tongue River Member.
(d) Where  enough information was available, duplicates were removed.  It is likely that duplicate wells exist in this table.
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Table 10
Premine and Post Mine Drainage Basins



Area A Big Sky Mine



Drainage Basin ID Drainage Basin Area (acres) Disturbance Area



Premine Post Mine (acres)



I-4 Reservoir - Miller Coulee (001-APDH) 1,595.4 1,619.5 238.4
I-11 Reservoir (002) 1,073.6 1,072.8 573.1
I-26 Reservoir (003) 134.5 133.8 103.1
I-29 Reservoir (005) with ST-3 (019) 227.6 241.5 181.2
I-30 Reservoir (006) 11.3 12.5 10.5



Notes
Reference:  Sediment Control Plan for Area A, Big Sky Coal Company, April 2013
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Table 11
Runoff and Sediment Yields



Area A Big Sky Mine



I-4 Reservoir - Miller Coulee (001-APDH)



Premining
Drainage Area (acres) 1,595.4 acres



Runoff Event 2-Yr, 24-Hr 5-Yr, 24-Hr 10-Yr, 24-Hr 25-Yr, 24-Hr 50-Yr, 24-Hr 100-Yr, 24-Hr
Runoff (acre-feet) 5.28 25.25 44.83 74.77 95.15 140.34
Sediment (tons) 73.7 1146.4 2306.6 4150.5 5438.4 8364.0
Sediment Yield (tons/acre) 0.0462 0.7186 1.4458 2.6015 3.4088 5.2426



Average Annual Sediment Yield (tons/acre) 0.523234925



Postmining
Drainage Area (acres) 1,619.5 acres



Runoff Event 2-Yr, 24-Hr 5-Yr, 24-Hr 10-Yr, 24-Hr 25-Yr, 24-Hr 50-Yr, 24-Hr 100-Yr, 24-Hr
Runoff (acre-feet) 5.38 25.69 45.62 76.09 96.83 142.82
Sediment (tons) 74.1 1161.3 2331.5 4189.0 5486.0 8429.2
Sediment Yield (tons/acre) 0.0458 0.7171 1.4397 2.5866 3.3875 5.2048



Average Annual Sediment Yield (tons/acre) 0.520678115



I-11 Reservoir (002)



Premining
Drainage Area (acres) 1,073.6 acres



Runoff Event 2-Yr, 24-Hr 5-Yr, 24-Hr 10-Yr, 24-Hr 25-Yr, 24-Hr 50-Yr, 24-Hr 100-Yr, 24-Hr
Runoff (acre-feet) 3.63 17.36 30.83 51.43 65.45 96.53
Sediment (tons) 67.4 1068.0 2136.6 3828.8 5009.3 7685.8
Sediment Yield (tons/acre) 0.0628 0.9948 1.9902 3.5664 4.6660 7.1591



Average Annual Sediment Yield (tons/acre) 0.7190



Postmining
Drainage Area (acres) 1,072.8 acres



Runoff Event 2-Yr, 24-Hr 5-Yr, 24-Hr 10-Yr, 24-Hr 25-Yr, 24-Hr 50-Yr, 24-Hr 100-Yr, 24-Hr
Runoff (acre-feet) 3.53 17.26 30.73 51.31 65.32 96.38
Sediment (tons) 4.8 193.3 404.7 734.1 971.9 1503.1
Sediment Yield (tons/acre) 0.0045 0.1802 0.3772 0.6843 0.9059 1.4011



Average Annual Sediment Yield (tons/acre) 0.1311



I-26 Reservoir (003)



Premining
Drainage Area (acres) 134.5 acres



Runoff Event 2-Yr, 24-Hr 5-Yr, 24-Hr 10-Yr, 24-Hr 25-Yr, 24-Hr 50-Yr, 24-Hr 100-Yr, 24-Hr
Runoff (acre-feet) 0.45 2.18 3.86 6.44 8.2 12.09
Sediment (tons) 4.4 70.1 140.3 251.4 328.9 504.6
Sediment Yield (tons/acre) 0.0327 0.5212 1.0431 1.8691 2.4454 3.7517



Average Annual Sediment Yield (tons/acre) 0.3767



Postmining
Drainage Area (acres) 133.8 acres



Runoff Event 2-Yr, 24-Hr 5-Yr, 24-Hr 10-Yr, 24-Hr 25-Yr, 24-Hr 50-Yr, 24-Hr 100-Yr, 24-Hr
Runoff (acre-feet) 0.45 2.16 3.84 6.41 8.16 12.03
Sediment (tons) 1.0 16.6 33.3 59.7 78.0 119.7
Sediment Yield (tons/acre) 0.0075 0.1241 0.2489 0.4462 0.5830 0.8946



Average Annual Sediment Yield (tons/acre) 0.0896



Runoff Event



Runoff Event



Runoff Event



Runoff Event



Runoff Event



Runoff Event
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Table 11
Runoff and Sediment Yields



Area A Big Sky Mine



I-29 Reservoir (005) with ST-3 (019)



Premining
Drainage Area (acres) 227.6 acres



Runoff Event 2-Yr, 24-Hr 5-Yr, 24-Hr 10-Yr, 24-Hr 25-Yr, 24-Hr 50-Yr, 24-Hr 100-Yr, 24-Hr
Runoff (acre-feet) 0.65 3.12 5.54 9.23 11.75 17.33
Sediment (tons) 5.3 71.1 151.2 282.4 375.1 588.1
Sediment Yield (tons/acre) 0.0233 0.3124 0.6644 1.2409 1.6482 2.5841



Average Annual Sediment Yield (tons/acre) 0.2439



Postmining
Drainage Area (acres) 241.5 acres



Runoff Event 2-Yr, 24-Hr 5-Yr, 24-Hr 10-Yr, 24-Hr 25-Yr, 24-Hr 50-Yr, 24-Hr 100-Yr, 24-Hr
Runoff (acre-feet) 0.82 3.91 6.93 11.57 14.72 21.71
Sediment (tons) 0.0 0.9 3.0 6.4 8.6 13.2
Sediment Yield (tons/acre) 0.0000 0.0037 0.0124 0.0265 0.0356 0.0547



Average Annual Sediment Yield (tons/acre) 0.0042



I-30 Reservoir (006)



Premining
Drainage Area (acres) 11.25 acres



Runoff Event
Runoff Event 2-Yr, 24-Hr 5-Yr, 24-Hr 10-Yr, 24-Hr 25-Yr, 24-Hr 50-Yr, 24-Hr 100-Yr, 24-Hr
Runoff (acre-feet) 0.047 0.204 0.354 0.58 0.733 1.071
Sediment (tons) 0.2 2.7 5.2 9.1 11.7 17.8
Sediment Yield (tons/acre) 0.0178 0.2400 0.4622 0.8089 1.0400 1.5822



Average Annual Sediment Yield (tons/acre) 0.1682



Postmining
Drainage Area (acres) 12.5 acres



Runoff Event
Runoff Event 2-Yr, 24-Hr 5-Yr, 24-Hr 10-Yr, 24-Hr 25-Yr, 24-Hr 50-Yr, 24-Hr 100-Yr, 24-Hr
Runoff (acre-feet) 0.033 0.18 0.328 0.558 0.715 1.065
Sediment (tons) 0.1 2.8 5.8 10.7 14.1 22
Sediment Yield (tons/acre) 0.0080 0.2240 0.4640 0.8560 1.1280 1.7600



Average Annual Sediment Yield (tons/acre) 0.1647



Notes



Reference:  Sediment Control Plan for Area A, Big Sky Coal Company, April 2013



Runoff Event



Runoff Event
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Station Date Time Analyte Units Result Standard (a)



ACG3/ASS3‐1 5/9/1984 9:30 Cadmium, Total ug/L 45 5



ASW70A 1/11/1996 15:15 Arsenic, Total ug/L 14 10



ASW70B 1/11/1996 15:35 Lead, Dissolved ug/L 20 15



 



Notes



(a) DEQ‐7 Human Health Standards (October 2012)



Table 12



Surface Water ‐ DEQ‐7 Standard Exceedances



Big Sky Mine, Area A



Table 05 12 13 ‐ SW Quality Summary 6/26/2015











Site Date Time Parameter Units Result Guideline (a)



AMCSW2 5/18/2011 9:00 Sulfate mg/L 2,970 2500-3000
AMCSW2A 5/17/2012 10:22 pH, lab s.u. 8.9 6.5-8.5
AMCSW2A 5/17/2012 10:22 Solids, Dissolved mg/L 19,800 5000
AMCSW3 5/18/2011 9:20 Solids, Dissolved mg/L 5,590 5000
AMCSW3 5/18/2011 9:20 Solids, Dissolved Calculated mg/L 5,490 5000
AMCSW3 5/18/2011 9:20 Sulfate mg/L 3,910 2500-3000
AMCSW3 5/17/2012 10:12 Solids, Dissolved mg/L 5,020 5000
AMCSW4 5/18/2011 9:30 Sulfate mg/L 2,580 2500-3000
AMCSW5 5/18/2011 10:40 Solids, Dissolved mg/L 5,500 5000
AMCSW5 5/18/2011 10:40 Solids, Dissolved Calculated mg/L 5,430 5000
AMCSW5 5/18/2011 10:40 Sulfate mg/L 3,890 2500-3000
AMCSW5 4/17/2014 12:30 Field pH s.u. 8.9 6.5-8.5
AMCSW5 4/17/2014 12:30 Sulfate mg/L 3,370 2500-3000
AMCSW6 5/17/2012 9:48 Field pH s.u. 8.7 6.5-8.5
AMCSW6 5/17/2012 9:48 pH, lab s.u. 9.1 6.5-8.5
AMCSW6 5/17/2012 9:48 Solids, Dissolved mg/L 22,100 5000



ASCO 5/5/2010 16:10 Sulfate mg/L 2,530 2500-3000
ASW31 4/17/1991 12:30 Sulfate mg/L 3,060 2500-3000
ASW31 4/18/1991 15:15 Solids, Dissolved mg/L 5,100 5000
ASW31 4/18/1991 13:50 Solids, Dissolved mg/L 6,120 5000
ASW31 4/18/1991 13:50 Solids, Dissolved Calculated mg/L 5,760 5000
ASW31 4/18/1991 15:15 Sulfate mg/L 3,560 2500-3000
ASW31 4/18/1991 13:50 Sulfate mg/L 4,130 2500-3000



Notes
(b) Livestock Guidelines Used
     Guideline 1
     Criteria from Montana Supplements to the National Engineering Manual, MT543.00(e)(5)(iii)
     A copy can be found on the NRCS website:
     http://www.mt.nrcs.usda.gov/technical/eng/suppNEM.html#part543
     Guideline 2
     Criteria from Suitability of Water for Livestock Fact Sheet (Sigler and Bauder, 2012)
     http://precision-labs.com/wp-content/uploads/2014/09/Livestock-Suitability-Fact-Sheet.pdf



Table 13
Surface Water - Stock Water Guideline Exceedances



Big Sky Mine, Area A
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Station Date Time Analyte Units Result Standard (a)



ADNR2 12/19/1984 14:30 Cadmium, Dissolved ug/L 7 5
ADNR3 6/4/1985 10:00 Lead, Total ug/L 50 15
ADNR3 10/29/1985 14:00 Cadmium, Total ug/L 9 5
ADNR3 10/29/1985 14:00 Cadmium, Dissolved ug/L 9 5



APD7400 9/8/1986 15:50 Cadmium, Total ug/L 6 5
APD7400 9/26/1988 15:40 Cadmium, Total ug/L 6 5



APD-L 5/22/1984 11:00 Lead, Total ug/L 20 15



Notes
(a) DEQ-7 Human Health Standards (October 2012)



Table 14
Ponds - DEQ-7 Standard Exceedances



Big Sky Mine, Area A



Table 14 15 ‐ Pond Water Quality 6/26/2015











Site Date Time Parameter Units Result Guideline (a)



ADNR1 9/8/1986 12:00 Field pH s.u. 8.8 6.5-8.5
ADNR1 9/27/1988 9:15 Field pH s.u. 9.0 6.5-8.5
ADNR1 9/27/1988 9:15 pH, Lab s.u. 9.2 6.5-8.5
ADNR1 9/14/1989 9:25 Field pH s.u. 8.8 6.5-8.5
ADNR1 9/14/1989 9:25 pH, Lab s.u. 8.9 6.5-8.5
ADNR1 9/24/1990 13:45 Field pH s.u. 8.8 6.5-8.5
ADNR1 9/24/1990 13:45 pH, Lab s.u. 9.0 6.5-8.5
ADNR2 9/8/1986 13:00 Field pH s.u. 8.8 6.5-8.5
ADNR2 9/27/1988 9:45 Field pH s.u. 9.1 6.5-8.5
ADNR2 9/27/1988 9:45 pH, Lab s.u. 9.2 6.5-8.5
ADNR2 9/14/1989 9:15 pH, Lab s.u. 8.9 6.5-8.5
ADNR2 9/24/1990 14:15 Field pH s.u. 9.0 6.5-8.5
ADNR2 9/24/1990 14:15 pH, Lab s.u. 9.0 6.5-8.5
ADNR3 12/19/1984 14:45 Field pH s.u. 8.7 6.5-8.5
ADNR4 12/19/1984 15:00 Field pH s.u. 8.7 6.5-8.5
APD-21 2/23/2007 13:22 Field pH s.u. 6.4 6.5-8.5



APD7400 4/4/1984 15:30 Sulfate mg/L 2,570 2500-3000
APD7400 12/19/1984 12:00 Sulfate mg/L 3,060 2500-3000
APD7400 10/29/1985 15:00 pH, Lab s.u. 8.9 6.5-8.5
APD7400 9/8/1986 15:50 Field pH s.u. 8.8 6.5-8.5
APD7400 9/8/1986 15:50 pH, Lab s.u. 8.6 6.5-8.5
APD7400 9/26/1988 15:40 Field pH s.u. 9.2 6.5-8.5
APD7400 9/26/1988 15:40 pH, Lab s.u. 9.3 6.5-8.5
APD7400 9/29/2000 9:20 Solids, Dissolved mg/L 5,590 5000
APD7400 9/29/2000 9:20 Solids, Dissolved Calculated mg/L 5,060 5000
APD-IN 2/12/1988 15:30 pH, Lab s.u. 6.3 6.5-8.5
APD-L 3/7/1989 14:00 Aluminum, Total mg/L 7.5 5



Notes
(b) Livestock Guidelines Used
     Guideline 1
     Criteria from Montana Supplements to the National Engineering Manual, MT543.00(e)(5)(iii)
     A copy can be found on the NRCS website:
     http://www.mt.nrcs.usda.gov/technical/eng/suppNEM.html#part543
     Guideline 2
     Criteria from Suitability of Water for Livestock Fact Sheet (Sigler and Bauder, 2012)
     http://precision-labs.com/wp-content/uploads/2014/09/Livestock-Suitability-Fact-Sheet.pdf



Table 15
Ponds - Stock Water Guideline Exceedances



Big Sky Mine, Area A



Table 14 15 ‐ Pond Water Quality 6/26/2015











Station Stratum Date Arsenic ND Cadmium ND Chromium ND Fluoride ND Lead ND Nickel ND NO3 + NO2 N ND Selenium ND Zinc ND
Units ug/L ug/L ug/L m/L ug/L ug/L mg/L ug/L mg/L



Standard (b) 10 5 100 4 15 100 10 50 2
AAL12 AL 9/3/1982 5 < 0.18 10 10.2 5 < 0.04
AAL12 AL 12/15/1982 3 0.13 10 11.34 9 0.04
AAL12 AL 3/23/1983 6 0.15 10 14.7 8 0.22
AAL12 AL 10/3/1983 3 0.18 10 11.2 5 0.01
AAL12 AL 10/19/1984 3 0.19 28 14 13 0.06
AAL12 AL 5/30/1985 5 < 4 20 < 0.18 10 < 30 < 16.5 5 < 0.01 <
AAL12 AL 11/7/1985 5 < 2 20 < 0.22 10 < 30 < 14.7 9 0.01 <
AAL12 AL 8/14/1998 5 < 1 < 10 < 0.24 10 < 10 < 20.2 8 0.01 <
AAL12 AL 8/22/2002 5 < 1 < 10 < 0.25 10 < 10 < 17.8 10 0.01 <
AAL12 AL 8/6/2003 5 < 1 < 10 < 0.16 10 < 10 < 21.1 7 0.01 <
AAL12 AL 5/5/2010 5 < 1 < 10 < 0.3 2 < 10 < 15.4 10.1 0.01 <
AAL13 AL 3/30/1984 2 0.27 25 0.08 10 0.02
AAL13 AL 10/19/1984 2 0.22 21 0.09 5 0.02
AAL13 AL 9/17/1986 5 < 7 20 < 0.24 10 < 30 < 0.05 < 5 0.01 <
AAL14 AL 3/23/1983 5 0.15 40 0.15 5 < 0.13
AAL14 AL 4/3/1984 3 0.19 30 9.7 11 0.03
AAL14 AL 10/19/1984 6 0.17 52 0.05 < 11 0.2
AAL14 AL 9/17/1986 5 < 6 20 < 0.11 10 < 30 < 0.05 < 5 0.01
AAL14 AL 9/14/1987 12 1 20 < 0.12 10 < 30 < 0.09 5 < 0.02
AAL14 AL 9/1/1992 5 < 1 < 10 < 0.24 20 30 < 1.01 4 0.04
AAL14 AL 8/16/2000 5 < 1 < 10 < 0.17 10 < 6 10.5 36 0.02
AAL14 AL 8/14/2001 5 < 1 < 10 < 0.1 10 < 10 < 10.2 27 0.02
AAL14 AL 8/20/2002 5 < 1 < 11 0.16 10 < 14 15.3 35 0.05
AAL14 AL 8/5/2003 5 < 1 < 10 < 0.18 10 < 10 < 13.2 22 0.01
AAL14 AL 9/2/2009 5 < 1 < 10 < 0.2 2 < 10 < 6.1 5.61 8.75
AAL51 AL 9/1/1982 8 0.16 10 0.05 < 5 < 0.04
AAL51 AL 3/24/1983 2 0.12 20 0.13 5 0.03
AAL51 AL 3/27/1984 2 0.18 20 0.81 11 0.01 <
AAL51 AL 10/17/1984 7 0.15 24 0.05 9 0.03
AAL51 AL 9/7/1994 5 < 2 10 < 0.19 20 10 < 0.1 2 < 0.01 <



AALM70 AL 9/3/1982 7 0.18 10 < 0.89 5 < 0.06
AALM70 AL 3/23/1983 8 0.17 20 0.61 5 < 0.08
AALM70 AL 10/3/1983 6 0.2 10 < 2.2 5 0.01 <
AALM70 AL 4/3/1984 5 0.22 20 1.03 11 0.02
AALM70 AL 10/19/1984 3 0.17 49 7 10 0.05
AALM70 AL 5/30/1985 5 < 3 20 < 0.16 1000 30 < 8.36 5 < 0.03
AALM70 AL 9/17/1986 5 < 8 20 < 0.16 10 < 30 < 6.1 5 < 0.04



Groundwater - DEQ-7 Standard Exceedances (a)
Table 16



Big Sky Mine, Area A



Table 08 16 - GW Quality Tables Page 1 of 8 6/26/2015











Station Stratum Date Arsenic ND Cadmium ND Chromium ND Fluoride ND Lead ND Nickel ND NO3 + NO2 N ND Selenium ND Zinc ND
Units ug/L ug/L ug/L m/L ug/L ug/L mg/L ug/L mg/L



Standard (b) 10 5 100 4 15 100 10 50 2



Groundwater - DEQ-7 Standard Exceedances (a)
Table 16



Big Sky Mine, Area A



AALM70 AL 9/14/1987 11 4 20 < 0.16 10 < 30 < 5.4 5 < 0.01 <
AALM70 AL 8/30/1995 5 < 1 < 10 < 0.21 10 < 10 < 10.6 2 < 0.01 <
AALM70 AL 8/15/1996 5 < 1 < 10 < 0.18 10 < 20 12.9 2 < 0.11



AFH FH 9/17/1986 5 < 1 < 20 < 5.5 10 < 30 < 0.05 < 5 < 0.01 <
AFH FH 3/22/1988 2 < 1 20 < 6.1 10 < 30 < 0.06 2 < 0.01 <
AFH FH 9/6/1990 5 < 1 < 20 < 6 10 < 30 < 0.05 < 2 < 0.03



AMC20 MC 3/24/1983 5 0.14 30 1.07 5 < 0.07
AMC20 MC 4/4/1984 4 0.19 30 0.43 11 0.3
AMC20 MC 10/17/1984 11 0.17 29 0.06 7 0.13
AMC20 MC 8/12/1996 5 < 1 < 10 < 0.17 20 10 < 0.09 2 < 0.14
AMC21 MC 3/26/1984 2 0.22 30 0.85 13 0.08
AMC32 MC 9/2/1982 6 0.1 < 20 0.05 < 5 < 0.28
AMC32 MC 3/24/1983 7 0.1 < 10 < 0.05 < 5 0.05
AMC32 MC 3/27/1984 4 0.11 30 0.71 13 0.03
AMC32 MC 9/22/1986 5 < 9 20 < 0.1 < 10 < 30 0.05 < 7 0.01 <
AMC57 MC 10/19/1984 8 0.23 10 < 0.25 9 1.61
AMC59 MC 4/3/1984 3 0.19 20 0.06 9 0.07
AMC59 MC 10/19/1984 2 0.23 31 0.05 < 6 0.21



AMCS25 MC 9/1/1982 5 < 0.19 20 0.2 6 0.04
AMCS25 MC 3/23/1983 7 0.19 10 < 0.11 5 < 0.09
AMCS25 MC 10/3/1983 6 0.24 10 0.08 5 < 0.03
AMCS25 MC 3/30/1984 2 0.27 20 0.15 7 0.13
AMCS25 MC 10/18/1984 6 0.19 30 0.3 8 0.08
AMCS25 MC 2/10/1987 5 < 1 < 20 < 0.2 20 30 < 0.09 6 0.05
AOVM73 OV 10/5/1983 5 0.15 30 0.59 5 < 0.03
AOVM73 OV 3/29/1984 3 0.19 20 0.64 11 0.09
AOVM73 OV 10/18/1984 8 0.13 24 0.59 10 0.16
AOVM73 OV 5/31/1985 5 < 1 < 20 < 0.14 437 30 < 0.57 5 < 0.68
AOVM73 OV 10/30/1985 5 < 6 20 < 0.17 10 < 30 < 0.6 11 0.08
AOVM73 OV 9/21/1988 2 1 < 20 < 0.14 30 30 < 0.67 2 < 0.09
AOVM73 OV 8/12/1996 5 < 1 < 10 < 0.15 20 10 < 0.05 < 2 < 0.4
ARC30 RC 9/2/1982 9 0.1 < 10 0.05 < 6 0.01 <
ARC30 RC 12/16/1982 5 0.1 < 20 0.15 6 0.03
ARC30 RC 3/28/1984 4 0.1 < 30 0.06 8 0.04
ARC30 RC 10/29/1985 5 < 13 20 < 0.1 < 10 < 30 < 0.07 12 0.01 <
ARC30 RC 9/22/1986 5 < 19 20 < 0.1 < 10 < 30 < 0.05 < 9 0.01 <
ARC30 RC 8/16/1993 5 < 3 20 0.1 < 60 10 < 0.05 < 2 < 0.02



Table 08 16 - GW Quality Tables Page 2 of 8 6/26/2015











Station Stratum Date Arsenic ND Cadmium ND Chromium ND Fluoride ND Lead ND Nickel ND NO3 + NO2 N ND Selenium ND Zinc ND
Units ug/L ug/L ug/L m/L ug/L ug/L mg/L ug/L mg/L



Standard (b) 10 5 100 4 15 100 10 50 2



Groundwater - DEQ-7 Standard Exceedances (a)
Table 16



Big Sky Mine, Area A



ARC44 RC 9/1/1982 7 0.14 10 0.05 < 5 < 0.02
ARC44 RC 9/22/1983 6 0.18 10 < 0.05 < 5 < 0.04
ARC44 RC 3/26/1984 2 0.17 20 1.51 8 0.34
ARC44 RC 10/18/1984 12 0.16 14 0.06 18 0.11
ARC44 RC 10/29/1985 5 < 9 20 < 0.16 10 < 30 < 0.05 < 7 0.06
ARC44 RC 9/21/1987 8 6 20 < 0.16 10 < 30 < 0.05 < 5 < 0.11
ARC52 RC 10/19/1984 1 0.3 34 0.05 < 11 0.05
ARC52 RC 11/1/1985 5 < 16 20 < 0.31 10 < 30 < 0.09 13 0.03
ARC52 RC 9/22/1986 5 < 20 20 < 0.21 10 < 30 < 0.05 < 33 0.03
ARC53 RC 3/29/1984 3 0.21 25 0.05 < 6 0.01 <
ARC53 RC 10/19/1984 5 0.22 40 0.05 < 6 0.01 <
ARC58 RC 3/29/1984 3 0.27 25 0.05 < 6 0.05
ARC58 RC 10/19/1984 6 0.29 14 0.05 < 13 0.6
ARC58 RC 5/30/1985 5 < 2 20 < 0.28 21 30 < 0.11 5 < 0.01 <
ARC60 RC 4/3/1984 1 0.23 20 0.08 6 0.03
ARC60 RC 10/19/1984 8 0.24 26 0.08 10 0.64
ARC66 RC 9/23/1986 5 < 18 20 < 0.14 10 < 30 < 0.15 12 0.03
ARC66 RC 9/20/1988 2 1 < 20 < 0.18 30 30 < 0.1 2 < 0.03



ARCM26 RC 9/1/1982 8 0.18 20 0.05 < 5 < 0.01
ARCM26 RC 10/3/1983 4 0.23 20 0.45 5 0.05
ARCM26 RC 3/30/1984 3 0.25 30 0.05 < 9 0.09
ARCM26 RC 10/19/1984 7 0.22 12 0.12 6 0.37
ARCM26 RC 5/23/1985 5 < 7 20 < 0.21 10 < 30 < 0.22 5 < 0.08
ARCM63 RC 3/29/1984 4 0.18 40 0.36 10 0.14
ARCM63 RC 10/18/1984 8 0.14 15 0.37 15 0.05
ARCM63 RC 10/30/1985 5 < 6 20 < 0.16 10 < 30 < 0.64 10 0.08
ARCM63 RC 9/22/1986 5 < 12 20 < 0.11 10 < 30 < 0.05 < 12 0.25
ARCM63 RC 9/15/1987 11 3 20 < 0.15 10 < 30 < 0.08 5 < 0.41
ARCM63 RC 9/21/1988 2 < 1 < 20 < 0.12 60 30 < 0.05 < 2 < 0.06



ASM2 SM 3/23/1983 6 0.15 10 < 0.05 < 5 < 0.03
ASM2 SM 10/3/1983 6 0.18 10 0.05 5 < 0.01
ASM2 SM 10/17/1984 11 0.31 23 0.05 < 8 0.07
ASM2 SM 8/19/1999 5 < 1 < 115 0.22 10 < 10 < 0.05 < 2 < 0.01
ASM54 SM 4/3/1984 1 0.29 30 0.05 < 9 0.01 <
ASM54 SM 10/19/1984 1 0.27 42 0.05 < 7 0.03
ASM54 SM 9/11/1987 14 1 < 20 < 0.28 10 < 30 < 0.05 < 5 < 0.09
ASM54 SM 9/22/1988 4 2 20 < 0.28 20 30 < 0.05 < 2 < 0.01 <
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Station Stratum Date Arsenic ND Cadmium ND Chromium ND Fluoride ND Lead ND Nickel ND NO3 + NO2 N ND Selenium ND Zinc ND
Units ug/L ug/L ug/L m/L ug/L ug/L mg/L ug/L mg/L



Standard (b) 10 5 100 4 15 100 10 50 2



Groundwater - DEQ-7 Standard Exceedances (a)
Table 16



Big Sky Mine, Area A



ASM55 SM 10/19/1984 1 < 0.23 53 0.05 < 6 0.07
ASM56 SM 4/3/1984 4 0.23 25 0.09 12 0.06
ASM56 SM 10/19/1984 9 0.17 21 0.29 10 0.07



ASMM27 SM 3/24/1983 6 0.17 10 < 0.05 < 5 < 0.02
ASMM27 SM 10/18/1984 10 0.2 21 0.05 < 5 0.01
ASMM27 SM 5/20/1985 5 < 6 20 < 0.21 10 < 30 < 0.05 < 5 < 0.02
ASMM27 SM 9/17/1986 5 < 8 20 < 0.17 10 < 30 < 0.05 < 5 < 0.01 <
ASMM27 SM 9/22/1988 3 1 < 20 < 0.2 20 30 < 0.05 < 2 < 0.05
ASMM27 SM 8/31/1992 5 < 1 < 10 < 0.28 20 30 < 0.05 < 2 < 0.03
ASMM32 SM 9/1/1982 6 0.16 10 < 4.92 5 < 0.67
ASMM32 SM 3/24/1983 7 0.15 10 5.7 24 0.84
ASMM32 SM 10/18/1984 9 0.17 16 5.72 25 0.01 <
ASMM32 SM 11/1/1985 5 < 7 20 < 0.16 10 < 30 < 3.2 24 0.01
ASMM69 SM 9/1/1982 7 0.18 10 0.05 < 5 < 0.01
ASMM69 SM 9/22/1983 3 0.17 40 0.05 < 5 < 0.05
ASMM69 SM 10/18/1984 3 0.22 21 0.05 < 7 0.01 <
ASMM69 SM 11/1/1985 5 < 8 20 < 0.26 10 < 30 < 0.09 7 0.1 <
ASMS16 SM 9/2/1982 11 0.19 10 < 3.54 11 0.01 <
ASMS16 SM 12/15/1982 6 0.16 10 < 4.07 11 0.1
ASMS16 SM 3/24/1983 10 0.21 10 5.04 16 0.01 <
ASMS16 SM 9/22/1983 4 0.18 30 5.8 5 < 0.53
ASMS16 SM 3/27/1984 5 0.24 30 7.4 20 0.64
ASMS16 SM 10/16/1984 3 0.2 27 8.46 13 0.01 <
ASMS16 SM 10/28/1985 5 < 7 20 < 0.25 10 < 30 < 7.2 15 0.05
ASMS16 SM 3/4/1986 5 < 11 20 < 0.22 10 < 30 < 5.72 7 0.05
ASMS16 SM 9/17/1986 5 < 10 20 < 0.2 10 < 30 < 5.4 7 0.05
ASMS16 SM 9/17/1987 11 3 20 < 0.23 10 < 30 < 4.6 5 < 0.01 <
ASMS16 SM 3/22/1988 5 10 20 < 0.21 10 < 30 < 4.38 2 < 0.01 <
ASMTW1 SM 10/16/1984 6 0.2 33 0.05 < 6 0.03
ASMTW1 SM 5/28/1985 5 < 3 20 < 0.21 25 30 < 0.4 5 < 0.02
ASMTW1 SM 3/17/1986 5 < 6 20 < 0.17 10 < 30 < 14.2 20 0.01 <
ASMTW1 SM 9/17/1986 5 < 14 20 < 0.13 10 < 30 < 19.8 47 0.01 <
ASMTW1 SM 2/12/1987 5 < 5 20 < 0.16 10 < 30 < 10.8 31 0.01 <
ASMTW1 SM 9/23/1987 8 10 20 < 0.23 10 < 30 < 4.02 19 0.01 <
ASMTW2 SM 10/16/1984 2 0.15 32 1.56 14 0.02
ASMTW2 SM 5/30/1985 5 < 6 20 < 0.18 10 < 30 < 2.31 14 0.01
ASMTW2 SM 11/7/1985 5 7 20 < 0.13 10 < 30 < 4.4 18 0.01 <
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Station Stratum Date Arsenic ND Cadmium ND Chromium ND Fluoride ND Lead ND Nickel ND NO3 + NO2 N ND Selenium ND Zinc ND
Units ug/L ug/L ug/L m/L ug/L ug/L mg/L ug/L mg/L



Standard (b) 10 5 100 4 15 100 10 50 2



Groundwater - DEQ-7 Standard Exceedances (a)
Table 16



Big Sky Mine, Area A



ASMTW2 SM 9/17/1986 5 < 12 20 < 0.1 < 10 < 30 < 0.78 6 0.01 <
ASMTW2 SM 2/12/1987 5 < 9 20 < 0.1 10 < 30 < 1.06 5 < 0.01 <
ASMTW3 SM 10/16/1984 13 0.1 < 10 < 212 170 0.02
ASMTW3 SM 7/1/1985 5 < 6 20 < 0.1 < 10 < 30 < 202 67 0.01 <
ASMTW3 SM 11/7/1985 6 11 20 < 0.13 10 < 30 < 56 22 0.06
ASMTW3 SM 3/17/1986 5 < 6 20 < 0.12 10 < 30 < 20 10 0.01
ASMTW3 SM 9/17/1986 5 < 8 20 < 0.1 < 10 < 30 < 26 20 0.01 <
ASMTW3 SM 9/23/1987 9 8 20 < 0.13 10 < 30 < 3.78 5 < 0.01 <
ASMTW3 SM 9/4/1992 5 < 3 10 < 0.2 10 < 70 14.2 2 0.03
ASMTW3 SM 7/21/1993 5 < 1 < 10 < 0.13 30 10 < 30.7 2 < 0.05
ASMTW3 SM 9/2/1994 5 < 1 < 20 0.19 10 < 10 < 22.7 6 0.01 <
ASMTW3 SM 8/30/1995 5 < 1 < 10 < 0.1 < 10 < 10 < 28 24 0.01 <
ASMTW3 SM 9/5/1996 5 < 1 < 10 < 0.12 10 10 < 41.6 14 0.04
ASMTW3 SM 8/13/1998 5 < 1 < 10 < 0.1 < 10 < 10 < 39.8 41 0.01
ASMTW3 SM 8/18/1999 5 < 1 < 10 < 0.11 10 < 10 < 45.4 44 0.04
ASMTW3 SM 8/14/2000 5 < 1 < 10 < 0.1 < 10 < 10 < 46.4 57 0.04
ASMTW3 SM 8/15/2001 5 < 1 < 10 < 0.1 10 < 10 < 19.9 21 0.02
ASMTW3 SM 8/19/2002 5 < 1 < 10 < 0.12 10 < 40 11.2 24 0.02
ASMTW3 SM 8/2/2004 0.08 < 0.13 0.57 0.14 0.13 19 13.6 10 0.02
ASMTW4 SM 10/16/1984 10 0.21 20 0.49 11 0.04
ASMTW4 SM 5/28/1985 5 < 10 20 < 0.19 10 < 33 183 53 0.01 <
ASMTW4 SM 7/1/1985 10 12 20 < 0.21 10 < 30 < 234 50 0.01 <
ASMTW4 SM 11/8/1985 6 18 20 < 0.2 10 < 30 < 68 16 0.01 <
ASMTW4 SM 3/17/1986 5 < 13 20 < 0.21 10 < 30 < 43 10 0.01 <
ASMTW4 SM 9/17/1986 5 < 16 20 < 0.24 10 < 30 < 12.4 8 0.01 <
ASMTW4 SM 2/12/1987 5 < 8 20 < 0.17 10 < 30 < 1.54 6 0.01 <
ASMTW4 SM 9/23/1987 8 12 20 < 0.22 10 < 30 < 1.31 5 < 0.01 <
ASMTW4 SM 9/4/1992 5 < 4 10 < 0.23 20 60 1.54 2 < 0.13



ASP22 SP 9/1/1982 13 0.24 20 0.05 < 16 0.05
ASP22 SP 12/14/1982 14 0.21 10 < 0.14 23 0.19
ASP22 SP 3/24/1983 16 0.25 20 0.88 35 0.5
ASP22 SP 9/22/1983 7 0.27 30 0.12 5 < 0.51
ASP22 SP 3/26/1984 9 0.28 30 1.38 72 0.12
ASP22 SP 10/25/1984 10 0.27 10 < 0.13 30 0.02
ASP22 SP 5/15/1985 10 0.2 10 < 0.41 8 4.77
ASP22 SP 10/28/1985 18 11 20 < 0.3 10 < 30 < 1.23 31 0.01 <
ASP22 SP 9/19/1986 12 16 20 < 0.27 10 < 44 0.12 20 0.01 <
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Station Stratum Date Arsenic ND Cadmium ND Chromium ND Fluoride ND Lead ND Nickel ND NO3 + NO2 N ND Selenium ND Zinc ND
Units ug/L ug/L ug/L m/L ug/L ug/L mg/L ug/L mg/L



Standard (b) 10 5 100 4 15 100 10 50 2



Groundwater - DEQ-7 Standard Exceedances (a)
Table 16



Big Sky Mine, Area A



ASP22 SP 9/21/1987 54 28 20 < 0.31 250 100 0.1 5 < 0.01 <
ASP22 SP 9/23/1988 22 4 20 < 0.29 10 < 30 < 0.05 < 2 < 0.01 <
ASP22 SP 9/23/1989 14 1 < 20 < 0.4 10 < 40 0.05 < 2 < 0.06



ASP25R SP 9/1/2009 5 < 1 < 10 < 0.2 2 < 10 < 0.1 < 5 < 2.04
ASP27 SP 9/2/1982 9 0.11 10 < 0.06 5 < 0.3
ASP27 SP 3/24/1983 2 0.1 20 0.05 < 5 < 0.04
ASP27 SP 9/22/1983 4 0.1 20 0.05 < 5 < 0.03
ASP27 SP 3/28/1984 3 0.15 40 0.05 < 7 0.02
ASP27 SP 10/16/1984 2 0.13 38 0.05 < 8 0.04
ASP35 SP 9/2/1982 11 0.11 20 0.05 < 5 < 0.11
ASP35 SP 3/24/1983 8 0.11 10 < 0.05 < 6 0.03
ASP35 SP 9/22/1983 2 0.11 40 0.05 < 5 < 0.06
ASP35 SP 3/28/1984 3 0.17 23 0.05 < 6 0.08
ASP35 SP 10/17/1984 3 0.15 40 0.05 < 11 0.05
ASP35 SP 5/14/1985 2 0.13 16 0.05 < 5 < 0.11
ASP35 SP 10/29/1985 5 8 20 < 0.16 10 < 30 < 0.05 < 13 0.03
ASP35 SP 9/22/1986 5 < 13 20 < 0.11 10 < 30 < 0.05 < 11 0.01 <
ASP36 SP 9/2/1982 9 0.1 < 20 0.05 5 < 0.02
ASP36 SP 3/24/1983 17 0.11 10 0.16 7 0.25
ASP36 SP 3/28/1984 4 0.22 40 0.07 8 0.18
ASP36 SP 10/17/1984 9 0.16 23 0.05 16 0.6
ASP36 SP 10/28/1985 6 9 20 < 0.14 10 < 30 < 0.33 13 0.02
ASP36 SP 9/22/1986 5 < 14 20 < 0.1 10 < 30 < 0.05 < 12 0.04
ASP40 SP 3/24/1983 11 0.28 20 0.13 5 < 0.02
ASP40 SP 3/30/1984 2 0.35 30 0.08 8 0.05
ASP40 SP 5/15/1985 8 0.29 10 < 0.05 < 5 < 0.01 <
ASP40 SP 10/28/1985 5 < 7 20 < 0.32 10 < 30 < 0.63 9 0.01 <
ASP40 SP 9/1/1992 5 < 1 10 < 0.27 20 30 < 0.28 2 < 0.03
ASP47 SP 10/30/1985 5 < 10 20 < 0.2 10 < 30 < 0.1 7 0.01 <
ASP47 SP 3/6/1986 5 < 7 20 < 0.17 10 < 30 < 0.1 5 < 0.01 <
ASP47 SP 9/23/1986 5 < 8 20 < 0.15 10 < 30 < 0.05 < 5 0.01 <
ASP47 SP 9/22/1987 12 5 20 < 0.19 10 < 30 < 0.05 < 5 < 0.01 <
ASP47 SP 3/21/1988 4 6 20 < 0.2 10 < 30 < 0.07 2 < 0.06
ASP49 SP 10/30/1985 5 < 12 20 < 0.2 10 < 30 < 0.2 8 0.01 <
ASP49 SP 9/22/1986 5 < 11 20 < 0.17 10 < 30 < 0.05 9 0.01 <
ASP49 SP 9/15/1987 16 6 20 < 0.2 10 < 30 < 0.25 5 < 0.1
ASP49 SP 8/13/1997 5 < 1 < 10 < 0.24 10 < 10 < 0.05 < 9 37
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Station Stratum Date Arsenic ND Cadmium ND Chromium ND Fluoride ND Lead ND Nickel ND NO3 + NO2 N ND Selenium ND Zinc ND
Units ug/L ug/L ug/L m/L ug/L ug/L mg/L ug/L mg/L



Standard (b) 10 5 100 4 15 100 10 50 2



Groundwater - DEQ-7 Standard Exceedances (a)
Table 16



Big Sky Mine, Area A



ASP50 SP 9/1/1982 7 0.14 10 < 0.15 5 < 0.01 <
ASP50 SP 9/22/1983 3 0.16 50 0.05 < 5 < 0.24
ASP50 SP 3/27/1984 3 0.21 30 0.67 9 0.06
ASP50 SP 10/17/1984 5 0.2 30 0.48 10 0.34
ASP50 SP 10/30/1985 5 < 6 20 < 0.21 10 < 30 < 0.76 9 0.01 <
ASP50 SP 9/23/1986 5 < 17 20 < 0.16 10 < 30 < 0.05 < 6 0.01 <
ASP50 SP 9/22/1987 7 7 20 < 0.19 10 < 30 < 0.05 < 5 < 0.01 <



ASP50A SP 6/9/1990 5 < 1 < 20 < 0.23 20 30 < 0.09 2 < 0.1
ASP63 SP 10/17/1984 10 0.18 24 0.05 < 16 0.03
ASP67 SP 10/17/1984 13 0.21 22 0.05 < 13 0.29
ASP67 SP 6/5/1985 5 < 7 20 < 0.18 10 < 30 < 0.05 < 5 < 0.12
ASP68 SP 8/12/1993 5 < 1 < 10 < 0.11 20 10 < 0.05 < 2 < 0.09



ASPP18 SP 9/19/1986 8 6 20 < 0.13 10 < 33 0.05 < 5 < 0.01 <
ASPP18 SP 9/21/1987 12 4 20 < 0.12 10 < 30 < 0.05 < 5 < 0.01 <
ASPS15 SP 9/2/1982 11 0.21 20 0.18 5 < 0.15
ASPS15 SP 12/15/1982 7 0.15 10 0.22 7 < 0.1
ASPS15 SP 10/10/1983 6 0.19 30 0.24 5 < 0.68
ASPS15 SP 3/27/1984 5 0.26 50 0.26 13 1.16
ASPS15 SP 10/17/1984 6 0.28 37 0.33 16 0.38
ASPS15 SP 10/29/1985 5 < 9 20 < 0.26 10 < 30 < 0.89 11 0.03
ASPS15 SP 3/4/1986 5 < 9 20 < 0.26 10 < 30 < 0.06 5 < 0.03
ASPS15 SP 9/19/1986 5 < 12 20 < 0.22 10 < 30 < 0.19 5 < 0.05
ASPS15 SP 2/10/1987 5 7 20 < 0.24 10 < 30 < 0.14 11 0.02
ASPS15 SP 9/17/1987 11 6 20 < 0.27 10 < 30 < 0.17 5 < 0.01 <
ASPS15 SP 3/22/1988 3 6 20 < 0.26 10 < 30 < 0.16 2 < 0.01
ASPS15 SP 9/23/1988 3 1 < 20 < 0.25 20 30 0.12 2 < 0.05
ASPS15 SP 7/21/1993 5 < 1 10 < 0.24 20 20 0.11 2 < 0.01 <
ASPS15 SP 8/14/2000 5 < 1 < 10 < 0.24 10 < 140 0.14 4 0.04
ASPS15 SP 9/6/2013 3 < 0.306 0.2 0.5 < 10 < 12.2 1 < 0.05
ASPS15 SP 9/3/2014 10 < 5 < 0.175 15 < 1 < 20.2 50 < 2 <
ASPW1 SP 10/17/1984 10 0.19 17 0.05 7 0.02
ASPW1 SP 9/21/1988 2 1 < 20 < 0.18 20 30 < 0.05 2 < 0.07
ASPW1 SP 9/24/1996 5 < 1 < 10 < 0.18 20 10 < 0.05 < 2 < 0.02



Notes
(a) Bold, Italicized, Underlined values are in excess of the standard.
(b) DEQ-7 Human Health Standards (October 2012)
All metal Concentrations are dissolved.



Table 08 16 - GW Quality Tables Page 7 of 8 6/26/2015











Station Stratum Date Arsenic ND Cadmium ND Chromium ND Fluoride ND Lead ND Nickel ND NO3 + NO2 N ND Selenium ND Zinc ND
Units ug/L ug/L ug/L m/L ug/L ug/L mg/L ug/L mg/L



Standard (b) 10 5 100 4 15 100 10 50 2



Groundwater - DEQ-7 Standard Exceedances (a)
Table 16



Big Sky Mine, Area A



Stratum AL = Alluvium MC = McKay Coal
OV = Overburden SM = SubMcKay
SP = Spoils FH = Fox Hills Sandstone
RC = Rosebud Coal
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Figure 1
Site Map



Big Sky Mine Area A
Name: F01 - Site MapDate: 7/6/2015 
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Figure 2
Mining Progression



Big Sky Mine Area A
Name: F02 - Mining ProgressionDate: 6/25/2015 
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Name: F03 - Big Sky Mine PrecipitationDate: 6/25/2015 



Figure 3
Precipitation Data, Big Sky Mine
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Name: F04 - Colstrip PrecipitationDate: 6/25/2015 



Figure 4
Precipitation Data, Colstrip
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Name: F05 - Precipitation DFADate: 6/25/2015 



Figure 5
Colstrip Precipitation
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Figure 6
Regional Drainage



Big Sky Mine, Area A
Name: F06 - Regional DrainagesDate: 6/25/2015 



0 2.5 5
Miles



¯



Big Sky Mine Area A



Yelllowstone River



Rosebud Creek
Drainage



USGS Stream Monitoring
Station (historic or active)











Figure 7
Local Drainages



Big Sky Mine Area A
Name: F07 - Local DrainagesDate: 6/25/2015 
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Figure 8
Stream Monitoring Sites



Big Sky Mine - Area A



Notes:
Only surface water monitoring
sites for which data are 
available are shown.
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Name: F08 - SW Monitoring SitesDate: 7/6/2015 
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Name: F09 - Area A Flume HydrographsDate: 6/25/2015 



Figure 9
Flume Hydrograph AFL50-1
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Figure 10 
Ponds



Big Sky Mine Area A
Name: F10 - PondsDate: 7/13/2015 
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Figure 13
Rosebud and McKay Coal Outcrop



Big Sky Mine Area A
Name: F13 - OutcropsDate: 6/25/2015 
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Figure 14A
Groundwater Monitoring Wells
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Big Sky Mine - Area A



AREA A



AREA B



Miller Coulee



Coalbank Coulee



  Legend
Rosebud Coal Wells



McKay Coal Wells



Alluvial Wells



Name: F14A - GW Monitoring WellsDate: 6/25/2015 
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Figure 14B
Groundwater Monitoring Wells



Spoils, Overburden, SubMcKay and Other
Big Sky Mine - Area A
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Name: F14B - GW Monitoring WellsDate: 6/25/2015 
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Figure 15A
Groundwater Hydrographs



Alluvium
Big Sky Mine - Area A
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Name: F15A - Alluvium HydrographsDate: 6/25/2015 
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Figure 15B
Groundwater Hydrographs
Overburden - McKay Coal



Big Sky Mine - Area A
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Name: F15B - OB_McKay HydrographsDate: 6/25/2015 
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Figure 15C
Groundwater Hydrographs



Rosebud Coal
Big Sky Mine - Area A



AREA A



Name: F15C - Rosebud Coal HydrographsDate: 6/25/2015 
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Figure 15D
Groundwater Hydrographs



SubMcKay
Big Sky Mine - Area A



AREA A



Name: F15D - SubMcKay HydrographsDate: 6/25/2015 
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Figure 15E-1
Groundwater Hydrographs
Spoils - Southwest Corner



Big Sky Mine - Area A
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Name: F15E-1 - Spoils HydrographsDate: 6/25/2015 
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Figure 15E-2
Groundwater Hydrographs



Spoils
Big Sky Mine - Area A
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Name: F15E-2 - Spoils HydrographsDate: 6/25/2015 
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Figure 16
Spring Inventory
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Figure 17
Groundwater Users



Big Sky Mine Area A
Name: F17 - GW_UsersDate: 7/8/2015 
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Histogram of Average 
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Figure 20A
Alluvial, Rosebud Coal and McKay Coal Wells
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Notes:
Only wells sampled after 2000 shown.
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Figure 20B
Spoils Wells
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Figure 20C
SubMcKay Wells
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Figure 21
DEQ-7 Standard Exceedances
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Stratum
Mean Geometric Mean Minimum Maximum



Alluvium 245 56 6.5 484 2



Rosebud Coal 2.1 NA NA NA 1



Spoils 363.6 13.8 0.030 3131 14



SubMcKay Sandstone 147.6 55.1 3.50 430 4



Source:  Snyder Amendment to Permit



Area A Aquifer Test
Summary of Transmissivity



Transmissivity (ft2/day) No. Aquifer 
Tests











Stratum
Mean Geometric Mean Minimum Maximum



Alluvium 226.2 225.5 196 250 5



Overburden 23.7 23.4 19.4 29.0 3



Rosebud Coal 7.78 7.44 4.8 11.20 4



Interburden 13.1 5.33 0.5 28.0 3



McKay Coal 1.69 1.68 1.44 1.82 3



SubMcKay 1.35 1.08 0.50 2.55 3



Source:  Snyder Amendment to Permit



Area B Aquifer Test
Summary of Transmissivity



Transmissivity (ft2/day) No. Aquifer 
Tests











Stratum
Mean Median Minimum Maximum



All Alluvium 1320 568 0.720 10000 105
   Alluvium - Cow Creek 789 299 0.720 3837 10
   Alluvium - East Fork Armells Creek 1452 717 0.860 10000 57
   Alluvium - Stocker Creek 2167 1327 33.4 7059 18
   Alluvium - West Fork Armells Creek 447 214 14.0 1337 20



Overburden 537 38.6 0.160 4645 38



Spoils 51.9 14.84 0.094 395 16



Rosebud Coal 64.9 3.64 0.067 1700 40



Interburden 25.2 10.1 0.201 156 28



McKay Coal 22.3 9.76 0.134 263 44



SubMcKay 43.7 19.7 2.27 150 17



Rosebud Mine Aquifer Test
Summary of Transmissivity



Transmissivity (ft2/day) Number of Wells 
Tested
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Peabody Energy   710 Market Street   St. Louis, MO 63101 


Telephone (314) 588-2784 


August ___, 2016 
 
ADDRESSEE – see mailing list provided with application 
 
RE: Big Sky Mine Area A - Bond Release Application #SL10 
 
Dear Sir: 
 
Big Sky Coal Company has submitted an application for partial bond release in Area A of the 
Big Sky Mine located 7 miles south of Colstrip, Montana under the Montana Strip and 
Underground Mine Reclamation Act and Permanent Regulatory Program. This request is for 
plugging of drill holes, backfilling, regrading, drainage construction, soil replacement, noxious 
weed control, revegetation, stabilization, restoration of wildlife habitats and values, 
reestablishment of the hydrologic balance, replacement of water sources, and other reclamation 
requirements identified under ARM 17.24.1116(6)(a) Reclamation Phase I, ARM 17.24.1116(b) 
Phase II, ARM 17.24.1116(6)(c) Phase III, ARM 17.24.1116(6)(d), Phase IV, and ARM 
17.24.1116(7) of Montana’s Permanent Program, Strip and Underground Reclamation Rules 
and Regulations. All reclamation was completed on these areas in accordance with the 
approved reclamation plan and applicable responsibility periods are satisfied. 
 
Big Sky Coal Company has requested release of $827,724 from reclamation bond 9264180 
currently valued at $1,269,724 on approximately 946 acres, including 601 acres of Phase I (2 
acres), Phase II (46 acres), Phase III (24 acres), and Phase IV (601 acres) Reclamation and an 
additional 303 acres not previously disturbed in association with mining activities under Surface 
Mine Permit C1983004CR.  
 
The proposed release area, containing 946 acres more or less, is located within portions of the 
following legal descriptions: 
 


Township1 North, Range 41 East, M.P.M. 
 Portions of Sections 13, 14, 15, 22, 23, 24, 26, 27, and 28 


 
Electronic copies of the application may be requested by visiting the website 
http://deq.mt.gov/Public/ea/coal or by emailing DEQCoal@mt.gov. Written comments may be 
submitted to the Department Of Environmental Quality, Industrial and Energy Minerals Bureau, 
attention Bob Smith, PO Box 200901, Helena, MT. 59620-0901 within 30 days of the final 
advertisement of the public 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, 
 
 
Bryce West 
Vice President, Environmental 
 








AREA A BOND RELEASE NOTIFICATION MAILING LIST 
August 24, 2016 


 
US Dept of Interior 
Bureau of Land Management 
5001 Southgate Drive 
Billings, MT 59101 
 
Greenleaf Land & Livestock 
3952 Rosebud Creek Rd. 
Forsyth, MT 59327 
 
State of Montana 
Department of State Lands 
1625 11th Ave 
Helena, MT 59620 
 
Rosebud County Commissioners 
Rosebud County Planning Bd. 
Rosebud County Courthouse 
Forsyth, MT 59327 
 
Paul & Sue Neiman 
4080 Rosebud Creek Rd. 
Forsyth, MT 59327 
 
WPP, LLC 
PO Box 1745 
Miles City, MT 59301 
 
GNP, LP 
PO Box 1745 
Miles City, MT 59301 
 
 








Draft Public Notice – Application #SL10 
 
Pursuant to A.R.M. 17.24.1112, notice is hereby given that Big Sky Coal Company, with its offices 


located in St. Louis, Missouri, has filed Application #SL10 for Bond Release for Big Sky Mine Area A, 


Colstrip, Montana, under the Montana Strip and Underground Mine Reclamation Act and Permanent 


Regulatory Program. Permit No. C1983004CR was originally issued in November 15, 1983. The 


current total bond amount is $1,269,724 and a reduction of $827,724 plus liability is being sought for 


this release. This request for Phase I, II, III, and IV bond release is for plugging of drill holes, 


backfilling, regrading, drainage construction, soil replacement, noxious weed control, revegetation, 


stabilization, restoration of wildlife habitats and values, reestablishment of the hydrologic balance, 


replacement of water sources, and all other reclamation requirements. All reclamation was 


completed on these areas in accordance with the approved reclamation plan and applicable 


responsibility periods are satisfied. 


 


The area, containing approximately 946 acres for which partial release is requested, is located in 


portions of the following sections in Rosebud County: 


 


Township1 North, Range 41 East, M.P.M. 


 Portions of Sections 13, 14, 15, 22, 23, 24, 26, 27, and 28 


 


The application is available for inspection at the Department of Environmental Quality offices in 


Helena (1218 East 6th Avenue), and Billings (1371 Rimtop Drive, Building IP-9, Airport Industrial 


Park). Electronic copies of the application may be requested by visiting the website 


http://deq.mt.gov/Public/ea/coal or by emailing DEQCoal@mt.gov. 


 


 


Written comments, objections and/or requests for informal conference on this application may be 


submitted to the Department of Environmental Quality, Coal and Uranium Program, P.O. Box 


200901, Helena, MT 59620-0901 or electronically at 


http://deq.mine.mt.gov/publiccommentmanager/within 30 days of the final publication of this notice. 


 



http://deq.mt.gov/Public/ea/coal

mailto:DEQCoal@mt.gov

http://deq.mine.mt.gov/publiccommentmanager/
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Montana Department of Environmental Quality Coal and Uranium Program's
Application for Bond Release of Strip or Underground Mining Permit


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


The applicant agrees to:
1.	If federal minerals or surface are involved, send 1 complete copy to OSM, Casper Field Office Director and 1 complete


copy to OSM, Denver Program Support Division Manager. [XlYes On/A
2.	If there are no federal acres involved, send 1 complete copy of this application and attachments to OSM, Casper Field


Office Director. [XjYes On/A
3.	File application during the appropriate time or season pursuant to ARM 17.24.1111(2). I^Yes
4.	Submit Affidavit of Publication following the publication of Public Notice. [X]Yes


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


1.	[3 Copies of letters sent to landowners
2.	[><1 Appropriate narrative and/or tables addressing 82-4-232(6)(a) and (b) MCA, ARM 17.24.1111 and 17.24.1116
3.	K! Proposed Public Notice pursuant to 82-4-232(6)(a) MCA
4.	[X] Maps (as necessary to evaluate the reclamation)
5.	[X] Other (Please describe): Exhibit 4, Hydrologic Demonstration Report Area A Bond Release


SECTION A - APPLICANT INFORMATION
Al.	


1. Permit ID Number: CI983004CR
Site Name: Big Sky Mine Area A
Date Permit Approved: 11/15/1983


2. Name of Applicant: Brvce West
Address: 701 Market Street
City: St. Louis State: MO Zip Code: 63101


SECTION B - BOND RELEASE


Bl.	


1.


Name of Bonding
Agent


Address City State Zip
Code


Bond No(s)


National Fire
Insurance Company
of Hartford


CNA Center Chicago IL 60685 9264180


2.	Current bond amount in effect: $1,269.724.00


3.	Total amount of bond requested for release: $827,724.00


4.	Bond Remaining if total release is granted: $442,000.00


5.	Type of Disturbance : Mine Level [X] Associated O Facilities Q


6.


Phase
Acres
* whole


Legal Description
Dollar Amount


Requested
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acres only


Phase I: (Defined in ARM 17.24.1116(6)(a)) 2 TIN, R41E, Sec.
23 & 27 $2,520.00


Phase II: (Defined in ARM 17.24.1116(6)(b))
46


TIN, R41E, Sec.
14, 22, 23, 26, &


27
$210,396.00


Phase III: (Defined in ARM 17.24.1116(6)(c)) 24 TIN, R41E, Sec.
14 & 23 $26,457.00


Phase IV: (Defined in ARM 17.24.1116(6)(d))
[xlCheck box if Phase IV includes
undisturbed acres. If so, how many acres are
undisturbed: 303


904
TIN, R41E, Sec.
13, 14, 15, 22, 23,


& 24
$588,351.00


7. Check all that apply: Federal lands [X] State lands O Private lands [Xl Tribal lands EH Other EH


SECTION C - CERTIFICATION *MUST BE CONSISTENT WITH DESIGNATION OF AGENT FORM
Pursuant to ARM 17.24.1111(4), I, the undersigned, hereby certify that all applicable reclamation requirements have been
achieved in accordance with the Act, and the approved reclamation plan.


. L 	Signature


Title: ^


Date:	(?


Subscijbed and sworn to before me, the undersigned, a Notary Public for the State of _ M	this	_day
, IS-- l^P	.


L0RENEL.MEYER		
/^•¦"NOTARY''^'- ^ Commission Expires	'


IVX. SEAL & ^2®' J020	Notary Public for the State of: M\0SC.CC\	


%#	Mr Residing at	5—j-trryn	
My Commission expires: p /.a /-.u	


(SEAL)
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