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INTRODUCTION 

Western Energy Company (Western Energy) submitted a mine permit 
application(Application) on November 2, 2011, to the Montana Department of 
Environmental Quality (DEQ) for a new surface mine permit (C2011003F), known as Area 
F (project or project area), at the Rosebud Mine, an existing surface coal mine in Colstrip, 
Montana (MT) (Figure 1). Western Energy, a subsidiary of Westmoreland Coal Company 
(Westmoreland), is the operator of the Rosebud Mine and the project proponent. The 
proposed mine permit application would add 6,746 acres and approximately 70.8 million 
tons of recoverable coal reserves to the Rosebud Mine, extending the operational life of the 
mine by 8 years ( at the current rate of production). Operations in the project area would 
last 19 years and would disturb 4,260 acres. Of these, 2,159 acres would be disturbed by 
mining; the remainder would be disturbed by highwall reduction, soil storage, scoria pits, 
haul-road construction, and other miscellaneous activities. The surface of the permit area is 
entirely privately owned, but the subsurface is both privately (3,479 acres) and federally 
(3,267 acres) owned. Western Energy holds leases for the federal (M82186) and private 
coal (G-002 and G-002-A). Current surface land uses in the project area include grazing 
land, pasture land, cropland, wildlife habitat, and industrial ( a county road, a gas
transmission pipeline, and high-voltage electric transmission lines cross the project area). 

DEO'S RESPONSIBILITIES AND PURPOSE OF THE WRITTEN FINDINGS 

Responsibilities 

DEQ is responsible for administrating the Montana Strip and Underground Mine 
Reclamation Act (MSUMRA) (82-4-201 et seq., MCA) and the implementing rules (ARM 
17.24.301-1309) adopted under MSUMRA. The permitting decision before DEQ is to make a 
decision under its MSUMRA authority. 

In addition, DEQ has the responsibility of fulfilling the requirements of the Montana 
Environmental Policy Act (MEPA) (Section 75-1-101, et seq., MCA) MEPA requires an 
environmental review of actions taken by the State of Montana that may significantly affect 
the quality of the human environment. The intent of the environmental review is to inform 
the public and public officials of the anticipated impacts in Montana associated with this 
state action. This environmental review, culminating in the issuance of the Final EIS on 
November 30, 2018, was conducted to fulfill the requirements of MEPA. 

DEQ's need for the action, under MEPA, was to analyze the potential environmental 
impacts from the project in order to make a more fully informed decision prior to approval 
or disapproval of the Application under Section 82-4-227, MCA. In accordance with 75-1-
201( 4)(a), MCA, DEQ cannot impose measures on any permit, in this case, the surface-mine 
permit, as part of the MEPA review process beyond what is required for compliance with 
MSUMRA and other state statutes. However, nothing prevents Western Energy and DEQ 
from mutually developing measures that may, at the request of the applicant, be 
incorporated into a permit or other authority to act, (75-1-201(4)(b), MCA). The conditions 
under which DEQ could deny Western Energy's Application for a surface mine permit for 
Area Fare described in the Final EIS (see Section 1.4, Agency Authority and Actions). 
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DEQ prepared a joint Environmental Impact Statement (EIS) for the Western Energy Area F 
Project with the United States Department of the Interior (DOI), Office of Surface Mining 
Reclamation and Enforcement (OSMRE) Western Region Office to analyze the 
environmental impacts associated with the Application in a coordinated and 
comprehensive manner. The DOI Bureau of Land Management (BLM) Miles City Field Office 
acted as a cooperating agency as it is the federal agency responsible for leasing federal coal 
lands under the Mineral Leasing Act (MLA) of 1920, as amended (30 USC Section 181 et 
seq.). The joint EIS meets the requirements of MEPA and the National Environmental 
Policy Act (NEPA) ( 42 USC Section 4321 et seq.); the Council on Environmental Quality's 
(CEQ) NEPA regulations ( 40 Code of Federal Regulations (CFR) Parts 1500 to 1508). 

Written Findings 

The purpose of this document is to set forth DEQ's decision on Western Energy's 
Application and the reason for the decision. In accordance with ARM 17.4.629 (1), at the 
time of the agency's decision concerning a proposed action for which an EIS was prepared, 
the agency shall prepare a concise public record of decision. This record of decision has 
been integrated into DEQ's Written Findings documenting the permitting decision under 
MSUMRA and fulfills the requirements of MEPA. 

Part one of the Written Findings contains the MEPA record of decision and describes the 
alternatives considered, documents DEQ's decision, the reason for the decision, and the 
special conditions surrounding the decision or its implementation. Part two serves as the 
Written Findings which documents DEQ's MSUMRA permitting decision. The agency action 
at issue is DEQ's permitting decision. The decision is based on information provided by 
Western Energy in its Application, the Draft EIS (2017) and Final EIS (2018), the Written 
Findings (Part 11), and the Cumulative Hydrologic Impact Assessment (CHIA). The CHIA 
includes an analysis of impacts on the hydrologic balance and an assessment of the 
Probable Hydrologic Consequences of the proposed project. 

Other DEQ permitting decisions related to this project, such as those for an application for a 
new Montana Pollutant Discharge Elimination System (MPDES) permit MT-0031828 for 
project area outfalls, and an application to modify Montana Air Quality Permit (MAQP) 
#1570-07 to include the project area, will be presented in separate decision documents. 

In compliance with NEPA ( 40 CFR 1505.2), OSMRE will document its selected alternative 
and supporting reasoning in a separate Record of Decision (ROD). OSMRE will also prepare 
a Mining Plan Decision Document (MPDD) for the DOI Assistant Secretary for Land and 
Minerals (ASLM) with its recommendation regarding the federal mining plan for the 
project area. A MPDD will be prepared because Western Energy's proposed project 
constitutes a major revision to the current Rosebud Mine operations. The ASLM will decide 
whether to approve, disapprove, or conditionally approve the project area mine plan. 
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I. RECORD OF DECISION 

DEQ has prepared a concise public record of decision for which the EIS was prepared (new 
surface-mine permit at the Rosebud Mine). Pursuant to ARM 17.4.629(1), the following 
sections constitute DEQ's record of decision. 

DESCRIPTION OF THE ALTERNATIVES 

DEQ and OSMRE evaluated three alternatives in the EIS: Alternative 1 - the No Action 
Alternative, Alternative 2 - the Proposed Action, and, Alternative 3 - the Proposed Action 
plus Environmental Protection Measures. MEPA's implementing rules require a 
"reasonable alternatives analysis," including a "no action alternative," in an EIS. In 
accordance with MEPA, DEQ is required to consider alternatives that are realistic and 
technologically available and that represent a course of action that bears a logical 
relationship to the proposal being evaluated, ARM 17.4.603(2)(b). Alternatives 1, 2, and 3 
are summarized below and described fully in Chapter 2 of the Final EIS. Alternatives 
considered but eliminated from further analysis are also summarized below and described 
in detail in Section 2.6 of the Final EIS. 

Alternative 1 - No Action 

Alternative 1 considered a scenario where federal and private coal in the project area 
would not be mined. Under this No Action Alternative, Western Energy's Application for 
the project would not be approved by DEQ (see Final EIS, Section 1.4.1.2, Montana 
Department of Environmental Quality, Conditions for Denial). Without an approved 
state surface mine permit, OSMRE would not make a recommendation to the ASLM 
regarding a federal mining plan for the project. Without an approved permit and federal 
mining plan, Western Energy would not develop the project, resulting in 4,260 acres of 
previously undisturbed ground not being disturbed. It would also result in 33,885,390 tons 
of federal coal not being recovered from lease M-82816 and 37,036,115 tons of private coal 
not being recovered from private leases G-002 and G-002a. The existing environmental, 
social, and economic conditions described in Chapter 3 of the Final EIS would continue, 
unaffected by the construction and operation of the project. 

Under the No Action Alternative, the proposed Area F permit would be denied. Selection of 
the No Action Alternative would not have changed the status of the other five areas of the 
Rosebud Mine that are currently permitted and being mined and/or reclaimed by Western 
Energy (see Final EIS, Section 2.2, Description of Existing Mine and Reclamation 
Operations), nor would it have changed the status of other areas of the Rosebud Mine that 
are in the permitting process. 

Alternative 2 - Proposed Action (Selected Alternative) 

Alternative 2, is the Proposed Action as put forward by Western Energy in its Application 
to DEQ for a new surface-mine operating permit for the project area. A detailed summary, 
including the proposed sequence of operations, reclamation plan, measures to protect the 
hydrologic balance, and proposed monitoring and mitigation measures, is provided in the 
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Final EIS in Section 2.4, Alternative 2 - Proposed Action. 

After operational start-up, Western Energy will mine 2,159 acres within the proposed 
6,746-acre permit area (Figure 3). During the first 12 years of production, 4 million tons of 
coal will be mined annually, with the rate dropping to 3.25 million tons annually during the 
last 7 years of production. Mine features for the project area include mine pits, scoria pits, 
soil stockpiles, overburden stockpiles, haul roads, haul-road ramps, and the area of 
disturbance. 

Mining in the first 6 years will occur between Donley Creek and Black Hank Creek and in a 
small section east of Black Hank Creek. In years 7 through 13, mining will occur between 
Robbie and Donley Creeks, except for several passes on the west side of Robbie Creek. In 
years 14 through 16, mining will occur between McClure Creek and Robbie Creek. In year 
17, mining will be north of McClure Creek before moving to the area west of Black Hank 
Creek that will be mined in the final 2 years of mine life in the project area. 

The coal-mining method will be the same area surface-mining method that Western Energy 
currently uses in other permitted areas. In advance of each mining pass, soil will be 
removed from the area and stockpiled according to type for later use during reclamation. 
Next, the overburden (material covering the coal seams) will be drilled and blasted. 
Overburden from the initial cut will be stockpiled as spoil. A dragline ( or mobile equipment 
in some limited instances) will then be used to strip the overburden from succeeding mine 
passes. Spoil will be cast into the mined-out pit created by the preceding pass. 

After the dragline exposes the coal seam in each pass, the coal will be drilled and blasted. A 
loading shovel, front-end loader, or backhoe will load blasted coal into coal haulers. The 
coal will be transported on an established haul road to Area C or Area A for crushing 
(Figure 2). After crushing, most of the coal will be sent via an existing 4.2-mile conveyor to 
the Colstrip Power Plant. Coal with higher sulfur content (an estimated 105,000 tons/year 
from the project area) will be trucked to the Rosebud Power Plant, which is also in Colstrip. 

Western Energy will mine around an electric-transmission line and a gas-transmission 
pipeline that cross the project area and will relocate portions of the electric distribution 
lines that run throughout the project area. Western Energy also will relocate two segments 
of the Horse Creek Road, a county road that transverses the project area. Specifically, a 4.2-
mile segment of Horse Creek Road in the northeast/north-central portion of the permit 
area (owned and maintained by Rosebud County) and a 1.3-mile segment in the 
northwestern portion of the permit area (owned and maintained by Treasure County) will 
be rerouted (Figure 3). The road relocation will be done in two phases. The longer 
segment, which is in Rosebud County, will be relocated during initial development of the 
project. The west end of the realignment, which is in Treasure County, will be relocated 
when mining moves into the northwestern corner of the project area (about 12 years 
later). 

Reclamation will begin within two years of mining the initial pass and will continue as 
subsequent mine passes are completed until Phase IV bond release. Reclamation will 
facilitate the following postmine land uses: grazing land, cropland, and wildlife habitat. The 
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major reclamation steps planned to occur before and after mining include, but are not 
limited to, soil-material salvage and redistribution, pit backfilling, grading and contouring 
to the postmining topography, drainage construction, revegetation, and postmine 
monitoring. In addition to the reclamation of the landscape disturbed by mining 
operations, other disturbed areas that will require reclamation include the road system, 
mine plant facilities, sedimentation ponds, and temporary diversion structures. 

Alternative 3 - Proposed Action Plus Environmental Protection Measures 

Under Alternative 3, OSMRE would require Western Energy to implement additional 
environmental protection measures that are above and beyond that required of MSUMRA. 
These measures (listed below and described in the Final EIS, Section 2.5.2, 
Environmental Protection Measures) were conceptual in nature and were designed to 
minimize environmental effects and to address key issues identified during the scoping 
process (see Final EIS, Section 1.5.2.1, Key Issues Identified During Scoping for 
Detailed Analysis). Alternative 3 Environmental Protection Measures include: 

• Additional requirements for a Water Management Plan: 
• Enhancements of wetland habitats 
• Pit water management 
• Ground water monitoring and mitigation 
• Additional requirements for the Wetland Mitigation Plan: Natural water 

source for off-site mitigation areas 
• Mitigation sites to be within the same watershed 
• Deed restrictions or easements on mitigation sites 
• Soil Salvage from affected wetlands 
• Managed water releases 

• Modifications to reclamation practices 
• Soil Salvage from affected wetlands ( and stockpiling, if necessary) and 

redistributed 
• Organic amendments on small-acreage problem areas 
• 5-foot contours for postmine topography design 
• DEQ review of drainage basin design for select drainages 

• Other mitigations 
• Geological resources survey 
• Paleontology resources survey 

Under Alternative 3, Western Energy would develop, mine, and reclaim the project area as 
proposed in the Application. Under Alternative 3, additional measures would be included 
in the water-management plan, additional requirements for the wetland mitigation plan, 
and development of practices designed to improve reclamation (soil stockpiling, soil 
redistribution, and drainage-basin design) and revegetation success for wildlife habitat. 
Alternative 3 also included requirements for a geological survey and paleontology 
mitigations. 
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DECISION 

DEQ, selects in part Alternative 2 - Proposed Action, consistent with Western Energy's 
Application for C2011003F and as described in the Final EIS, as the selected alternative. 
The reasons for this decision and the conditions surrounding the decision are addressed in 
detail below and in Part II, MSUMRA Written Findings, Conditions/Modification. 

REASON FOR DEO'S DECISION 

The reason DEQ selected Alternative 2 is that it complies with the regulatory requirements 
of MSUMRA (see Part II: MSUMRA Written Findings), is sufficiently protective of 
resources in the project area and vicinity and is implementable by DEQ. As documented in 
the Final EIS, Alternative 2 meets the project's stated purpose and need (Section 1.2) and 
is consistent with all applicable regulatory requirements (Section 2.5.1), while minimizing 
potential impacts (Section 2.5.2). In addition, Alternative 2 addresses the issues of concern 
identified during the scoping process. Additional information for DEQ's decision is 
addressed in detail in Part II, MSUMRA Written Findings, Conditions/Modification. 

MSUMRA's regulatory requirements and environmental performance standards are 
protective of resources. Pursuant to ARM 17.24.405 and 82-4-227, MCA, MSUMRA provides 
all practical means to avoid or minimize environmental harm, including, without limitation, 
measures addressing water quality and quantity impacts, wildlife impacts, reclamation, and 
other measures. DEQ determined that Western Energy's Application was complete on 
August 8, 2012 and acceptable under MSUMRA on October 5, 2018. 

SPECIAL CONDITIONS SURROUNDING THE DECISION 

The Written Findings also revealed that a portion (approximately 74 acres) in the 
northwestern part of the proposed mine plan cannot be mined as proposed without 
causing material damage to the ground water outside of the permit area. DEQ's written 
findings are in Part II, MSUMRA Written Findings, of this document. 

PUBLIC INVOLVEMENT 

DEQ considered public and multi-agency input during the preparation of the EIS and in 
selection of an alternative. Public scoping identified the following eight key issues of 
concern (see Final EIS, Section 1.5.1, Scoping): 1) effects on surface water quality and 
quantity; 2) effects on ground water quality and quantity; 3) effects on wetlands and non
wetland waters of the U.S.; 4) effects on wildlife and their habitats; 5) effects of the project 
on climate change; 6) effects of the power plants on climate change and environmental 
resources; 7) effects on human health and environment; and 8) reclamation. All eight 
i~sues were analyzed in the EIS, however, pursuant to 75-1-201(2)(a), MCA, scoping issues 
5 and 6 were not within DEQ's jurisdiction to analyze because they were regional, national, 
or global in nature. Effects of climate change were analyzed to comply with NEPA. 

After issuance of the Draft EIS, DEQ and OSMRE conducted a 60-day public comment 
period. The initial 45-day public comment period on the Draft EIS began on January 4, 
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2018, and was noticed in the Federal Register, on agency websites, in legal notices, and in 
local newspapers. At the request of the Northern Plains Resource Council and Montana 
Environmental Information Center, the comment period was extended by the agencies to 
March 5, 2018 (a 15-day extension). DEQ and OSMRE jointly hosted a public open house 
and town hall meeting in Colstrip, Montana, on February 13, 2018. DEQ and OSMRE 
considered public comments received on the Draft EIS and responded to substantive public 
comments (see Appendix F, Comments on the DEIS and Responses, in the Final EIS). 

APPEAL OF DEO's MEPA DECISION 75-1-201(5)(a)(ii), MCA 

Any action or proceeding challenging a final agency decision alleging failure by DEQ to 
comply with or inadequate compliance with a MEPA requirement must be brought in state 
district court or in federal court, as appropriate, within 60 days after issuance of the record 
of decision pursuant to Section 75-1-201(5)(a)(ii), MCA 

ADDITIONAL INFORMATION 

The Final EIS and electronic copies of this record of decision & Written Findings can be 
downloaded as PDFs from DEQ's webpage: http://deq.mt.gov/Public/ea/coal. The Final 
EIS is also available to view at the DEQ Headquarters, the OSMRE Western Region, the BLM 
Miles City Field Office, the BLM State Office, and the Rosebud County Library (addresses 
and hours of availability are below). For additional information regarding the Final EIS or 
to request a CD version of the Final EIS, please contact the DEQ Project Coordinator, Jen 
Lane, DEQ Director's Office, DEQ, PO Box 200901, Helena, MT 59620-0901, 406-444-4956, 
JLane2@mt.gov. 

Montana DEQ (Lee Metcalf Building) 
1520 East 6th Avenue 
Helena, MT 59620-0901 
Between the hours of 8:00 AM and 5:00 PM 
Monday through Friday (Closed Saturday 
and Sunday) 

BLM Miles City Field Office 
111 Garryowen Road 
Miles City, MT 59301 
Between the hours of 7:45 AM and 4:30 PM 
Monday through Friday (Closed Saturday 
and Sunday) 
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OSMRE, Western Region 
1999 Broadway, Suite 3320 
Denver, CO 80202 
Between the hours of 8:00 AM and 4:00 
PM Monday through Friday (Closed 
Saturday and Sunday) 

BLM State Office, Billings, MT 
5001 Southgate Drive 
Billings, MT 59101 
Between the hours of 8:00 AM and 4:00 
PM Monday through Friday (Closed 
Saturday and Sunday) 
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Rosebud County Library 
201 North 9th Avenue 
Forsyth, MT 59327-0007 
Between the hours of 11: 00 AM and 7: 00 PM 
Monday through Thursday; 11:00 AM to 
5:00 PM Friday; 10:00 AM to 1:00 PM 
Saturday (Closed Sunday) 

APPROVAL 

This record of decision is effective on signature. 

~r~ 
Montana Department of Environmental Quality 

Date 

FOR ADDITIONAL INFORMATION REGARDING THE PROJECT, THIS RECORD OF DECISION 
OR THE FINAL EIS, PLEASE CONTACT DEQ PROJECT COORDINATOR, JEN LANE, DEQ 
DIRECTOR'S OFFICE, DEQ, PO BOX 200901, HELENA, MT 59620-0901, 406-444-4956, 
JLANE2@MT.GOV. 
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II. MSUMRA WRITTEN FINDINGS 

Table I - Introductory Table 

Applicant ................................................................. . Western Energy Company 
Rosebud Coal Mine Area F 
24-01747 

Name of Mine ......................................................... .. 
MSHA Number ........................................................ . 
Type of Mine ........................................................... . Strip 
Type of Application ................................................ . New Permit 

0 Area within existing permit boundary (acres) .... .. 
Proposed Increase in Permit Area (Acres) .......... .. 6,746 
Total proposed permit area (acres) ...................... . 6,746 
Anticipated Annual Production ............................ .. 4 million tons 

FINDINGS 

Table II - Permit and Review Chronology 

November 2, 2011 

January 10, 2012 

May 7, 2012 

August 8, 2012 

August 2, 2012 

September 7, 2012 

October 1, 2012 

November 29, 2012 

February 11, 2014 

Application for Rosebud Coal Mine Area F is received. 

DEQ sends out First Round Completeness Deficiency 

DEQ receives response to First Round Completeness Deficiency. 

DEQ determines that Application# C2011003F (Area F) is 
complete and that an environmental impact statement is needed. 

DEQ sends out the notice of application. 

DEQ receives the affidavit of publication from Western Energy 
Company. The Public Notice was published August 9, 16, 23, and 
30, 2012 in the Forsyth Independent Press. 

DEQ receives comments from Western Environmental Law Center. 

DEQ sends out First Round Acceptability Deficiency. 

DEQ receives Western Energy's response to the first-round 
acceptability deficiency for Application# C2011003F (Area F). 
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June 9, 2014 

July 10, 2015 

November 6, 2015 

February 29, 2016 

June 27, 2016 

August 29, 2016 

December 23, 2016 

May 5, 2017 

June 7, 2017 

June 26, 2017 

September 1, 2017 

October 19, 2017 

December 21, 2017 

April 20, 2018 

June 8, 2018 

October 5, 2018 

DEQ sends the second-round deficiency letter to Western Energy. 

DEQ receives Western Energy's response to the second-round 
acceptability deficiency for Area F. 

DEQ sends the third-round deficiency letter to Western Energy. 

DEQ receives Western Energy's response to the third-round 
acceptability deficiency for Area F. 

DEQ sends the fourth-round deficiency letter to Western Energy. 

DEQ receives Western Energy's response to the fourth-round 
technical comments for Area F. 

DEQ sends the fifth-round deficiency letter to Western Energy. 

DEQ receives Western Energy's response to the fifth-round 
acceptability deficiency for Area F. 

DEQ sends the sixth-round deficiency letter to Western Energy. 

DEQ receives Western Energy's response to the sixth-round 
acceptability deficiency for Area F. 

DEQ received a copy of the Area F Resource Recovery and 
Protection Plan (R2P2) for Logical Mining Unit MTM 83589 
containing Federal Coal Lease M82186. 

DEQ sends the seventh-round deficiency letter to Western Energy. 

DEQ receives Western Energy's response to the seventh-round 
acceptability deficiency for Area F. 

DEQ sends the eighth-round deficiency letter to Western Energy. 

DEQ receives Western Energy's response to the eighth-round 
acceptability deficiency for Area F. 

DEQ found that the Area F original application, submitted on 
November 2, 2011, and revised through June 8, 2018, is complete 
and accurate, and the applicant has complied with Montana's 
permanent regulatory program. See Administrative Rule of 
Montana (ARM) 17.24.406(a). 
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October 9, 2018 

November 2, 2018 

November 2, 2018 

November 9-13, 2018 

November 29, 2018 

December 5, 2018 

December 20, 2018 

January 18, 2019 

DEQ publishes Notice of Acceptability in the Forsyth Independent 
Press on October 11 and 18, 2018. No comments were received. 

DEQ receives a request from MEIC to extend comment period. DEQ 
agrees to accept comments until November 13, 2018. 

DEQ receives a public records request from MEIC. 

DEQ receives public comments from WELC, NPRC and various 
citizens. 

DEQ completes and makes available to the public the Final EIS. 

DEQ receives supplemental comments from MEIC. 

DEQ receives supplemental comments from MEIC. 

DEQ receives surety bond in the amount of $13,750,000 from 
Western Energy. 

1. DEQ found that the Rosebud Area F application, submitted on November 2, 2011, 
and revised through June 8, 2018, is complete and accurate, and the applicant has 
complied with Montana's permanent regulatory program. See Administrative Rule 
of Montana (ARM) 17.24.406(a). 

2. The applicant has demonstrated that reclamation, as required by the Montana Strip 
and Underground Mine Reclamation Act and implementing rules, can be 
accomplished under the proposed reclamation plan (see ARM) 17.24.406(a). 

3. The Rosebud Area F application area is not located: 

a) within an area under study or administrative proceedings under a petition to be 
designated as unsuitable for strip or underground coal mining operations. See (82-
4-227 (9), MCA; 

b) within an area designated unsuitable for strip or underground coal mining 
operations pursuant to 82-4-227(9), MCA; 
c) on any lands within the boundaries of units of the national park system, the 

national wildlife refuge system, the national wilderness preservation system, the 
national system of trails, the wild and scenic rivers system, including study 
rivers designated under section S(a) of the Wild and Scenic Rivers Act or study 
rivers or study river corridors established in any guidelines issued under that 
act, or national recreation areas designated by an act of congress, or on any 
federal lands within national forests, subject to the exceptions and limitations of 
30 CFR 761.ll(b) and the procedures of 30 CFR 761.13 (see, 82-4-227(13)); 

14 

D-000229



d) on any lands upon which mining would adversely impact any publicly owned park 
or place included in the National Register of Historic Places (see ARM 17.24.1131); 

e) where the operation will constitute a hazard to a dwelling, public building, school, 
church, cemetery, commercial or institutional building, public road, stream, lake, or 
other public property (see 82-4-227(7), MCA) except as conditioned below; 

f) within 300 feet of any occupied dwelling (see 82-4-227(7)(a), MCA); 
g) within 300 feet of any public building, church, school, community or institutional 

building, or public park ((see 82-4-227(7)(b), MCA); 
h) within 100 feet of a cemetery (see 82-4-227(7)(c), MCA); or 
i) within 100 feet of the outside right-of-way line of a public road (see 82-4-227(7)(d), 

MCA). 

4. The Applicant has obtained all surface and mineral rights to conduct mining and 
reclamation operations authorized under the Rosebud Area F application area. 

5. DEQ has made an assessment of the cumulative hydro logic impacts of all anticipated 
coal mining on the hydrologic balance within the cumulative impact area. See 
Attachment 1 which is incorporated into these findings by reference. In that 
assessment, DEQ has determined that this application with modifications will not 
result in material damage to the hydrologic balance outside the permit area. 

6. The Applicant has paid all reclamation fees from previous and existing operations as 
required by 30 CFR Chapter VII, Subchapter R, as verified through the Applicant 
Violator System (AVS check of 4/15/19). 

7. The proposed application is not likely to jeopardize the continued existence of 
threatened or endangered species or result in the destruction or adverse 
modification of their critical habitats, as determined under the Endangered Species 
Act of 1973 (16 U.S.C. 1531 et seq.) (see ARM 17.24.751)(see section 6.1.2 of the 
Final EIS)(see memorandum of 5/9/2017 from OSM). 

8. The Applicant has obtained or applied for required air quality and water quality 
permits (see 82-4-231(2), MCA). 

9. There are no pending MSUMRA violations for the Applicant at the Rosebud Coal 
Mine. No other strip- or underground-coal-mining operation that is owned or 
controlled by the applicant or by any person who owns or controls the applicant is 
currently in violation of Public Law 95-87, as amended, any state law required by 
Public Law 95-87, as amended, or any law, rule, or regulation of the United States or 
of any department or agency in the United States pertaining to air or water 
environmental protection, the department may not issue a strip- or underground
coal-mining permit or amendment, other than an incidental boundary revision, until 
the applicant submits proof that the violation has been corrected or is in the process 
of being corrected to the satisfaction of the administering agency (82-4-227(11), 
MCA) (AVS check of 4/15/19). 
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10. Records of DEQ and OSMRE show that the applicant does not own or control any 
strip- or underground-coal-mining operation that has demonstrated a pattern of 
willful violations of Public Law 95-87, as amended, or any state law required by 
Public Law 95-87, as amended, when the nature and duration of the violations and 
resulting irreparable damage to the environment indicate an intent not to comply 
with the provisions of the Montana Strip and Underground Mine Reclamation Act 
(82-4-227(12), MCA) (AVS check of 4/15/19). 

11. The Applicant is in compliance with all applicable federal and state cultural resource 
requirements, including ARM 17.24.318, 1131, and 1137, and as explained in the 
conditions listed below. 

12. The required bond for the Rosebud Area F permit is $13,750,000. The bond was 
calculated as part of the permit application submitted on November 2, 2011. DEQ 
determined that a bond in the amount of $13,750,000 would be required for the 
application. DEQ received adequate bond on January 18, 2019. 

Private Property Takines 

13. The 1995 Montana state legislature passed House Bill (HB) 311, which requires a 
state agency to prepare an assessment of whether a proposed agency action will 
result in a taking of private property. DEQ prepared the assessment which 
concludes that the action approval of Rosebud Coal Mine Area F application does not 
result in the taking of private property. The Private Property Takings Assessment is 
attached to these Written Findings as Attachment 2. 

DECISION 

14. Based on the information found in Western Energy's Application and these findings, 
DEQ hereby approves in part Rosebud Area F application as revised through June 8, 
2018, and DEQ grants the permit subject to the following conditions/modifications: 

CONDITIONS/MODIFICATIONS (IF ANY) 

15. ARM 17.24. 318, 1131: Treatment of cultural resources within SMP C2011003F is 
covered by a MOA developed under the provisions of Section 106 of the National 
Historic Preservation Act and pursuant regulations (36 CFR 800). Treatment of all 
cultural resources, including incidental discoveries during the course of mining, 
must be handled according to the provisions of this MOA. 

16. ARM 17.24.405(6)(c): As described in Section 9.6.5 of the Cumulative Hydrologic 
Impact Analysis, based on information contained in the permit application, DEQ has 
determined that the proposed mine plan in T2N, R38E, Section 12 is likely to result 
in a change in water quality in the Rosebud Coal outside the permit boundary which 
could result in material damage. As such, the application does not affirmatively 
demonstrate that the hydrologic consequences and cumulative hydrologic impacts 
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of mining in Section 12 will not result in material damage to the hydrologic balance 
outside the permit area. Therefore, in accordance with ARM 17.24.405( 4), DEQ does 
not approve mine passes proposed in T2N, R38E, Section 12. The area excluded 
from the mine plan is shown in Figure 4. 

- j 

Excluded fro'r mine plan 

C\:' 

~ 
C..) 

'l) 

~ c;--------.~---1-' 
l: 

Figure 4. Area excluded from mine plan. 

17. ARM 17.24.510(1): The proposed use of bottom and fly ash within the proposed 
project area is prohibited. These waste materials are derived from activities 
conducted outside the permit area and have not been demonstrated, within the Area 
F application, to not adversely affect water quality, public health or safety, or other 
environmental resources. Any reference to bottom ash and fly ash must be removed 
from the Area F permit application (specifically references on pages 313-1, 313-2, 
321-1, 321-2, 501-1 and 510-1) within 45 days of issuance of Permit C2011003F. 

RESPONSES TO PUBLIC COMMENTS 

See Attachment 3 

REFERENCES CITED 
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Western Energy Area F Final Environmental Impact Statement (OSMRE and DEQ, 
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1.0 INTRODUCTION 


The United States Department of Interior, through the Office of Surface Mining Reclamation and 
Enforcement (OSMRE), has regulatory jurisdiction over coal mining under the Surface Mining Control 
and Reclamation Act of 1977 (SMCRA), 30 U.S.C. § 1201 et seq. SMCRA  was enacted, inter alia, to 
ensure that coal mine permittees throughout the United States would take the necessary steps to 
protect the public from serious environmental and health risks that could arise from the coal mining 
operations, activities, and effects regulated under SMCRA. 30 U.S.C. § 1201.  


SMCRA establishes a program of cooperative federalism that allows the states to enact and administer 
their own coal mining regulatory programs. Id. at § 1253. Once a state’s program obtains “primacy”, it 
exercises primary jurisdiction over the regulation of the surface effects of coal mining and reclamation 
operations within that state. Montana operates an approved state program and has obtained primacy 
under SMCRA (45 FR 21560; 30 CFR 926.15, 926.16, and 926.30). 


The Montana Department of Environmental Quality (DEQ) is charged with the administration and 
enforcement of the state program under The Montana Strip and Underground Mine Reclamation Act 
(MSUMRA), and the Administrative Rules of Montana (ARM) adopted pursuant thereto. See Section 82-
4-201, et. seq., Montana Code Annotated (MCA); ARM 17.24.301 through 17.24.1826. 


MSUMRA explicitly authorizes strip and underground coal mining operations within the state in 
accordance with its provisions and requirements. DEQ is responsible for ensuring that surface and 
underground coal mines in Montana operate in accordance with the requirements of MSUMRA. No 
person may engage in strip or underground mining operations in Montana without first obtaining a 
permit from DEQ (82-4-221, MCA). DEQ may not approve an application for a strip- or underground coal 
mining permit or major revision to a permit unless DEQ determines, upon an evaluation of the proposed 
mining operation, that the application affirmatively demonstrates that the requirements of MSUMRA 
and the rules promulgated thereunder will be observed, that reclamation can be carried out consistently 
with the purpose MSUMRA (82-4-227(1), MCA) and that the assessment of the probable cumulative 
impact of all anticipated mining in the area on the hydrologic balance has been made by DEQ and the 
proposed operation of the mining operation has been designed to prevent material damage to the 
hydrologic balance outside the permit area (82-4-227(3)(a)).  An operator must also file a bond with DEQ 
and in an amount to be determined by DEQ, conditioned upon the faithful performance of the 
requirements set of MSUMRA and rules promulgated thereunder. 82-4-223(1), MCA. 


“In determining the amount of the bond, the department shall take into consideration 
the character and nature of the overburden, the future suitable use of the land involved, 
and the cost of backfilling, grading, highwall reduction, subsidence stabilization, water 
control, topsoiling, and reclamation to be required, but the bond may not be less than 
the total estimated cost to the state of completing the work described in the reclamation 
plan.” 


This Cumulative Hydrologic Impact Assessment (CHIA) is prepared by DEQ as part of the written findings 
for a new surface mine permit application for the Rosebud Coal Mine Area F (SMP C2011003F), initially 
submitted to DEQ by Western Energy Company in November 2011. It includes an analysis of anticipated 
hydrologic impacts, including both surface and groundwater systems, from the operations associated 
with proposed mining in Area F of the Rosebud Mine (Figure 1-1).
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2.0 REGULATORY ENVIRONMENT 


Under MSUMRA, DEQ must prepare this CHIA as part of the written findings the DEQ must issue when it 
approves a permit, a major revision to a permit, or an amendment to a permit. See Section 82-4-231(8) 
(f), MCA; ARM 17.24.314(5); 17.24.405(1).  


In pertinent part, MSUMRA conditions approval of an application for coal mine operating permit on 
demonstration by the applicant that:  


“the assessment of the probable cumulative impact of all anticipated mining in the area 
on the hydrologic balance has been made by the department and the proposed 
operation of the mining operation has been designed to prevent material damage to the 
hydrologic balance outside the permit area.” 


Section 82-4-227(3)(a), MCA; see also ARM 17.24.405(6)(c). 


This requirement was adopted to make MSUMRA’s requirements equivalent to a requirement in 
SMCRA. See Chapter 550, Laws of 1979. Neither SMCRA nor the applicable federal rules provide a 
definition of “material damage” or “designed to prevent material damage.” However, MSUMRA was 
amended to define “material damage” in 2003. See 2003 Mont. Laws p. 651, 655 (Ch. 204, § 2) (adopting 
definition for “material damage”). Section 82-4-203(32), MCA, defines “material damage” as follows:  


“with respect to protection of the hydrologic balance, degradation or reduction by coal 
mining and reclamation operations of the quality or quantity of water outside of the 
permit area in a manner or to an extent that land uses or beneficial uses of water are 
adversely affected, water quality standards are violated, or water rights are impacted. 
Violation of a water quality standard, whether or not an existing water use is affected, is 
material damage.” 


Section 82-4-203(25), MCA, also provides a definition of “hydrologic balance”: 


“the relationship between the quality and quantity of water inflow to, water outflow 
from, and water storage in a hydrologic unit, such as a drainage basin, aquifer, soil zone, 
lake, or reservoir, and encompasses the dynamic relationships among precipitation, 
runoff, evaporation, and changes in ground water and surface water storage.” 


As the statutory definition of the phrase “hydrologic balance” makes clear, DEQ is charged with 
assessing material damage at the level of a hydrologic unit, “such as a drainage basin, aquifer, soil zone, 
lake, or reservoir. . .” 82-4-203(25), MCA. 


MSUMRA does not, however, define “prevent” or “designed to prevent.” Accordingly, “designed to 
prevent” should be understood according to its plain meaning within its statutory context. “Prevent” 
means “to keep from happening or existing.” (Merriam-Webster, 2019). Therefore, “designed to prevent 
material damage” means designed to keep material damage from happening. 


Each permit application must contain a detailed description of:  
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“the measures to be taken during and after mining activities to minimize disturbance to 
the hydrologic balance on and off the mine permit area, and prevent material damage to 
the hydrologic balance outside the permit area” 


 ARM 17.24.314(1). MSUMRA does not provide a definition or criteria for “outside the permit area”, thus 
for the purposes of this CHIA, DEQ will include “adjacent area(s)” as defined in 82-4-203(2), MCA, and 
any other areas outside the permit area that are included within the cumulative hydrologic impact area. 
“Adjacent area” denotes: 


“the area outside the permit area where a resource or resources are or could reasonably 
be expected to be adversely affected by proposed mining operations, including probable 
impacts from underground workings.” 


Thus, the material damage analysis will not include any areas located outside the cumulative hydrologic 
impact area boundaries hereby established by DEQ in this CHIA. 


This CHIA considers the preventative measures as well as the cumulative hydrologic impacts for the 
proposed Area F of the Rosebud Mine. Although this CHIA considers cumulative hydrologic impacts of 
other existing, previous, and anticipated mining, impacts caused by existing or previous mining that are 
not intensified or augmented by the operations proposed for Area F are not considered because they 
are not cumulative with the impacts of Area F. Material damage determinations for existing and 
previous mining, if required, were made at the time that mining was approved, and this CHIA does not 
invalidate or supersede those determinations. Similarly, separate material damage determinations for 
future anticipated mining, if required, will be made in the CHIA(s) prepared for those permit applications 
at the time they are submitted by the applicant and determined to be acceptable by DEQ. 


2.1 MATERIAL DAMAGE CRITERIA 
Following the general principles explained above, material damage criteria are established for the 
evaluation of impacts to the hydrologic balance for both groundwater and surface water quality and 
quantity, and are used to determine whether water quality or quantity outside the permit area will be 
impacted by the proposed operation of Area F to the extent that land uses or beneficial uses of water 
are adversely affected, water quality standards outside the permit area will be violated, or water rights 
outside the permit area will be impacted.  


Material damage criteria include applicable numeric and narrative water quality standards, and criteria 
established to protect beneficial uses of water and water rights. Baseline water quantity and quality is 
derived from monitoring data and compared against changes or anticipated changes in quantity and 
quality associated with mine activity to determine if beneficial uses will likely be adversely affected, 
water quality standards violated, or water rights affected outside the permit boundary. 


The Montana Water Quality Act (MWQA), codified at 75-5-101 through 75-5-410, MCA, is the primary 
basis for water quality protection in the state of Montana. Rules promulgated under the authority of 
MWQA designate beneficial uses and establish surface water and groundwater standards (ARM 17.30, 
Subchapters 6, 7, and 10) to protect the designated beneficial uses of state waters. Numeric standards 
published in Circular DEQ-7, Montana Numeric Water Quality Standards (MDEQ, 2017), were developed 
using guidance from the Environmental Protection Agency (EPA). Numeric standards for nutrients are 
contained in Circular DEQ-12A, Montana Base Numeric Nutrient Standards (MDEQ, 2014). 
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Montana's surface water and groundwater rules also contain narrative standards (ARM 17.30.620 
through 17.30.670, and 17.30.1001 through 17.30.1045, respectively). The narrative standards include 
general prohibitions and describe water quality goals. These narrative standards are established to 
protect beneficial uses from adverse effects such as harmful or toxic substances that may impact human 
health, animal, plant, or aquatic life; objectionable sludge or discoloration that causes nuisance or 
adversely impacts beneficial uses; or conditions that produce excessive algal growth or undesirable 
aquatic life.  


The degradation or reduction of surface water or groundwater quantity outside the permit area as a 
result of the proposed mining such that a water quality standard is violated, a water right is impacted, or 
a land use or beneficial use of water is adversely affected is considered material damage. As required 
pursuant to ARM 17.24.314(1), the Area F permit application contained a detailed description, including 
maps and data, of the measures Western Energy Company would take during and after the proposed 
mining activities to “minimize disturbance of the hydrologic balance on and off the mine plan area and 
to prevent material damage to the hydrologic balance outside the permit area.” 


2.1.1 Surface Water Material Damage Criteria 


Material damage to surface water occurs when, because of the proposed mining operations, any of the 
following criteria are met: 


• Surface water quality standards outside of the permit area are violated; 
• Surface water quality or quantity is degraded or reduced to the extent that land 


uses or beneficial uses of water outside of the permit area are adversely affected; or  
• A surface water right outside the permit area is adversely impacted. 


Surface waters are defined in ARM 17.30.602(31) as: 


“any waters on the earth's surface including, but not limited to, streams, lakes, ponds, 
and reservoirs; and irrigation and drainage systems discharging directly into a stream, 
lake, pond, reservoir, or other surface water. Water bodies used solely for treating, 
transporting, or impounding pollutants shall not be considered surface water.” 


Water quality standards and beneficial uses of surface waters are established according to the stream 
classification. The following water quality standards are applicable to most surface waters: 


• Numeric water quality standards established in Circulars DEQ-7 and DEQ-12A 
(where applicable); 


• Specific numeric and/or narrative water quality standards established to protect and 
maintain the beneficial uses (where applicable) for a waterbody’s specific 
classification; 


Numeric surface water standards for parameters of concern applicable to surface waters are shown in 
Table 2-1. The parameter list includes selected parameters known to be potentially associated with coal 
mining impacts monitored by Montana coal mines. Surface waters near Area F are classified as C-3 
surface waters [ARM 17.30.611(1)(c)]. Pursuant to ARM 17.30.637(4), the specific water quality 
standards in ARM 17.30.629 apply to perennial/intermittent streams but not to ephemeral streams. 
Ephemeral streams are defined in ARM 17.30.602(10) as: 
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“a stream or part of a stream which flows only in direct response to precipitation in the 
immediate watershed or in response to the melting of a cover of snow and ice and 
whose channel bottom is always above the local water table.” 


See also 82-4-203(18), MCA, for the equivalent MSUMRA definition of “ephemeral drainageway.”  


However, in a March 14, 2016 opinion issued by the First Judicial District Court, Lewis and Clark County, 
the Court indicated that surface waters that are classified as C-3 waters under Montana’s water use 
classification system, may not be treated as ephemeral streams for purposes of determining the 
applicable water quality standards, without complying with the procedures set forth in ARM 
17.30.615(2) for reclassifying a specific water body in Montana.  


Although the case is not finally resolved because the appeal of the District Court’s decision is still 
pending before the Montana Supreme Court, for purposes of making its material damage determination 
with respect to the proposed operations in Area F, DEQ has applied the water quality standards 
applicable to non-ephemeral C-3 waters to all surface water bodies that are classified as C-3 waters, 
regardless of whether the surface waters meet the definition of ephemeral stream. DEQ has taken this 
conservative approach to address the District Court’s decision and ensure the application of all 
applicable and potentially applicable water quality standards to the ephemeral drainageways that may 
be impacted due to the proposed operations in Area F. 


Beneficial uses of C-3 waters are set forth in ARM 17.30.629(1): 


“Waters classified C-3 are to be maintained suitable for bathing, swimming, and 
recreation, and growth and propagation of non-salmonid fishes and associated aquatic 
life, waterfowl, and furbearers. The quality of these waters is naturally marginal for 
drinking, culinary, and food processing purposes, agriculture, and industrial water 
supply.”   


Beneficial uses for C-3 include the uses for which the waters are to be maintained as suitable.  The 
quality of C-3 waters is otherwise marginal for any other uses which may exist in a particular water such 
as drinking, culinary and agricultural/industrial/food processing purposes (MDEQ, 2018). This means 
that C-3 water is naturally within lower limits of quality to support drinking, culinary, and food 
processing purposes, agriculture, and industrial water supply.  


Numeric standards applicable to C-3 waters include the water quality standards in Circular DEQ-7. 
Circular DEQ-7 establishes numeric water quality standards for parameters in five categories: toxic, 
carcinogenic, radioactive, nutrients, and harmful. The criteria presented in DEQ-7 include numeric 
standards for the protection of human health (Human Health Standards), and aquatic life (Acute and 
Chronic Aquatic Life Standards). In addition, Circular DEQ-12A establishes numeric nutrient (nitrogen 
and phosphorus) standards for the protection of recreational (bathing, swimming, and recreation) and 
aquatic life uses for wadeable streams and specific rivers. Wadeable streams are defined as “perennial 
or intermittent streams in which most of the wetted channel is safely wadeable by a person during 
baseflow conditions” (MDEQ, 2014). Circular DEQ-12A standards would not typically apply to drainages 
in Area F because, except for a few short reaches below springs, the drainages do not have surface flow 
for most of the year, thus are not perennial or intermittent. DEQ-12A also does not apply to waters 
which are not streams, such as ponds, spring pools, and non-riparian wetlands. 
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Criteria for evaluation of support of any existing human drinking water uses include the DEQ-7 human 
health standards in Table 2-1, as well as the EPA’s National Secondary Drinking Water Regulations 
(NSDWRs) and World Health Organization’s (WHO) Guidelines for Drinking Water Quality in Table 2-2. 
The applicable human health standards in DEQ-7 are enforceable limits which cannot be exceeded with 
respect to any existing drinking or culinary uses. A violation of any DEQ-7 water quality standard outside 
the mine permit area as a result of the proposed operations in Area F would constitute material 
damage. The NSDWRs and WHO Guideline and Acceptability Values in Table 2-2 are not enforceable 
standards, but are guidelines used by DEQ in evaluating the suitability of premine and postmine water 
quality for human use. Values based on health effects, such as the WHO Guideline Values are more 
critical for supporting human use than those based on aesthetic properties, such as WHO Acceptability 
Aspects and NSDWRs. NSDWRs are established to assist public water systems in managing their drinking 
water for aesthetic considerations, such as taste, color, and odor. These contaminants are not 
considered to present risk to human health at the established secondary maximum contaminant levels. 


Criteria for evaluation of existing surface water support of livestock drinking water use include the water 
quality guidelines established for livestock use shown in Table 2-3, and the availability of water in 
sufficient quantity to support the use. The limits are not enforceable standards but are guidelines used 
by DEQ for evaluating suitability of premine and postmine water quality for existing livestock uses. 
However, an exceedance of these guidelines does not constitute a violation of a water quality standard 
for purposes of making a material damage determination outside the permitted area, unless such 
exceedance were to result in the degradation or reduction of water quality outside the permitted area 
such that an existing beneficial use of drinking water for livestock and wildlife is adversely affected. The 
guidelines in Table 2-3 represent values established from a variety of scientific studies. Even above the 
limits, harmful effects are not guaranteed or even necessarily likely. The criteria for livestock drinking 
water use are considered protective of wildlife drinking water use because wildlife are typically more 
adapted to naturally variable water quality than domesticated animals.  


The criteria for evaluation of surface water support for existing irrigation use include the guidelines in 
Table 2-4, and the availability of water in sufficient quantity to support the use. The limits are not 
enforceable standards but are used by DEQ for guidance in evaluating suitability of premine and 
postmine water quality for any existing irrigation uses. The guidelines in Table 2-4 represent values 
established from a variety of scientific studies. However, an exceedance of these guidelines does not 
constitute a violation of a water quality standard for purposes of making a material damage 
determination outside the permitted area, unless such exceedance were to result in the degradation or 
reduction of water quality outside the permitted area such that an existing beneficial use of irrigation of 
agricultural crops is adversely affected. The guidelines in Table 2-4 include both “threshold” and “upper” 
limits to accommodate uncertainty in scientific studies of toxicity in plants, the variety of crops, and 
variability in soil physical properties and chemistry. Threshold limits represent the values below which 
there are expected to be no adverse effects. Upper limits represent the concentration above which 
harmful effects have been documented. Between the two limits adverse effects may or may not occur, 
and may or may not be considered harmful, depending on the specific details unique to the situation. 
Even above the upper limit, harmful effects are not guaranteed or even necessarily likely. 


No specific criteria have been established for the evaluation of the suitability of water for industrial and 
commercial uses. The water quality requirements for industrial and commercial uses are variable and 
dependent on the specific use, and are typically less stringent than the criteria for the other uses listed 
above. Available water quantity is a significant consideration when evaluating the suitability of surface 
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water for existing industrial and commercial uses, as these uses often require water in much greater 
quantities than other uses. 


Data demonstrates that drainages near Area F are predominantly ephemeral, and typically flow only in 
direct response to precipitation or snowmelt. Even though ARM 17.30.637(4) provides that “ephemeral 
streams are not subject to the specific water quality standards of ARM 17.30.620 through ARM 
17.30.629,” for purposes of this CHIA, DEQ has evaluated water quality in ephemeral streams in 
comparison to numeric water quality standards established in Circular DEQ-7, the base numeric nutrient 
standards established in Circular DEQ-12A, and the specific water quality standards for waters classified 
as C-3 established in ARM 17.30.629. In addition, DEQ has applied the General Prohibitions contained in 
ARM 17.30.637 to all C-3 surface waters, including ephemeral streams, located inside and outside the 
permit area. The General Prohibitions contained in ARM 17.30.637 include the following proscriptions: 


“(1) State surface waters must be free from substances attributable to municipal, 
industrial, agricultural practices or other discharges that will: 


(a) settle to form objectionable sludge deposits or emulsions beneath the surface 
of the water or upon adjoining shorelines; 
(b) create floating debris, scum, a visible oil film (or be present in concentrations 
at or in excess of 10 milligrams per liter), or globules of grease or other floating 
materials; 
(c) produce odors, colors, or other conditions as to which create a nuisance or 
render undesirable tastes to fish flesh or make fish inedible; 
(d) create concentrations or combinations of materials which are toxic or 
harmful to human, animal, plant, or aquatic life; and 
(e) create conditions which produce undesirable aquatic life... 


(2) No wastes may be discharged and no activities conducted such that the wastes or 
activities, either alone or in combination with other wastes or activities, will violate, or 
can reasonably be expected to violate, any of the standards.” 


All surface water near Area F, with the exception of ponds used for treating and impounding pollutants, 
are state waters as defined in 75-5-103(34), MCA. A subset of state waters is classified as high quality 
under 75-5-103(13), MCA. High-quality waters are all state waters except class III or IV ground water and 
surface waters that are not capable of supporting any one of the designated uses for their classification 
or have zero flow or surface expression for more than 270 days during most years. Under the definition 
of high quality waters in 75-5-103(13), MCA, some intermittent streams, wetlands, and premine ponded 
features in and around Area F would be considered high-quality waters. High quality waters are 
protected from degradation as that term is defined at 75-5-103(7), MCA. Discussion of nondegradation 
policy and protection can be found in Section 2.1.3. 


Impacts to surface water supply and water rights are evaluated with respect to regional and local 
impacts to surface water resources and natural variations in seasonal and yearly runoff. Mitigation for 
the loss of a beneficial use of surface water or a water right requires provision of a long-term 
replacement water resource which provides water in like quantity, quality, and duration as the premine 
water supply [ARM 17.24.314(1)(c) and ARM 17.24.648]. 


Material damage criteria are therefore a combination of applicable narrative standards, numeric 
standards, and beneficial use designations and criteria. Impacts to surface water rights are evaluated on 
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a case-by-case basis, and include an analysis of climatic conditions and the natural availability of surface 
water. 


2.1.2 Groundwater Material Damage Criteria 


Groundwater material damage occurs when, because of the mining operations, any of the following 
criteria are met: 


• Groundwater quality standards outside of the permit area are violated; 
• Land uses outside of the permit area are adversely affected; 
• Beneficial uses of groundwater outside of the permit area are affected to an extent 


that is harmful, detrimental, or injurious to a use; or 
• A groundwater right outside the permit area is adversely impacted. 


Protection of groundwater quality for beneficial uses is based on narrative standards set forth in ARM 
17.30.1006 and numeric standards for individual parameters in Circular DEQ-7. The groundwater classes 
defined in ARM 17.30.1006 determine which standards apply. Beneficial uses listed by ARM 17.30.1006 
for each groundwater class are shown in Table 2-5, which also lists the applicable specific standards for 
each class. The applicable DEQ-7 numeric standards are the groundwater human health standards. 
Numeric standards for parameters monitored by the mines are listed in Table 2-1. 


Groundwater in the vicinity of Area F exhibits a locally variable natural specific conductivity that spans 
Class I, Class II, and Class III, with Class II and Class III most common. For all groundwater classes, for 
parameters for which human health standards for groundwater are not listed in DEQ-7, there is to be no 
increase of a parameter to a level that renders the waters unsuitable for existing or anticipated uses, or 
harmful, detrimental, or injurious to the beneficial uses listed for the class (ARM 17.30.1006). 


Listed beneficial uses for groundwater fall into four main categories: 


• Human drinking water (public and private water supplies, drinking, culinary/food 
processing); 


• Animal drinking water (drinking water for livestock and wildlife); 
• Irrigation (both natural subirrigation and water pumped from wells); or 
• Commercial/industrial uses. 


Criteria for evaluation of groundwater support of human drinking water uses include the DEQ-7 human 
health standards in Table 2-1, and guidelines for drinking water in Table 2-2, as well as the availability of 
water in sufficient quantity to support the use. The human health standards in DEQ-7 are enforceable 
limits which cannot be exceeded. The guidelines in Table 2-2 are not enforceable standards, but are 
used by DEQ in evaluating the suitability of premine and postmine groundwater quality for human use. 
These guidelines are considered to be pertinent credible information for evaluation of compliance with 
the narrative standards in ARM.17.30.1006. Values based on health effects (WHO Guideline Values) are 
more critical for supporting human use than those based on aesthetic properties (WHO Acceptability 
Aspects and NSDWRs). The criteria for support of human drinking water use are also considered 
protective of culinary and food processing uses because the most restrictive requirements for these uses 
would be for water which comes in contact with food to be consumed by humans. 
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Criteria for evaluation of groundwater support of livestock drinking water use include the water quality 
guidelines established for livestock use, are shown in Table 2-3, and the availability of water in sufficient 
quantity to support the use. The limits are not enforceable standards but are used by DEQ for guidance 
in evaluating suitability of premine and postmine water quality for livestock use. These guidelines are 
considered to be pertinent credible information for evaluation of compliance with the narrative 
standards in ARM 17.30.1006. Even above the limits, harmful effects are not guaranteed or even 
necessarily likely. The criteria for livestock drinking water use are considered protective of wildlife 
drinking water use because wildlife are generally more acclimatized to naturally variable water quality 
than domesticated animals.  


The criteria for evaluation of groundwater support for irrigation use include the guidelines in Table 2-4, 
and the availability of water in sufficient quantity to support the use. The limits are not enforceable 
standards but are used by DEQ for guidance in evaluating suitability of premine and postmine water 
quality for irrigation use. These guidelines are considered to be pertinent credible information for 
evaluation of compliance with the narrative standards in ARM.17.30.1006. The guidelines in Table 2-4 
include both “threshold” and “upper” limits to accommodate uncertainty in scientific studies of toxicity 
in plants, the variety of species of crops, and variability in soil physical properties and chemistry. 
Threshold limits represent the values below which there are expected to be no adverse effects. Upper 
limits represent the concentration above which harmful effects have been documented. Between the 
two limits adverse effects may or may not occur, and may or may not be considered harmful, depending 
on the specific details unique to the situation. Even above the upper limit, harmful effects are not 
guaranteed or even necessarily likely. 


No specific criteria have been established for the evaluation of the suitability of water for industrial and 
commercial uses. The water quality requirements for industrial and commercial uses are variable and 
dependent on the specific use, and are typically less stringent than the criteria for the other uses listed 
above. Available water quantity is a significant consideration when evaluating the suitability of 
groundwater for industrial and commercial uses, as these uses often require water in much greater 
quantities than other uses. 


Impacts to groundwater supply and water rights are evaluated with respect to regional and local 
impacts to groundwater resources and natural variations in seasonal and yearly recharge. Mitigation for 
the loss of a beneficial use of groundwater or a water right requires provision of a long-term 
replacement water resource which provides water in like quantity, quality, and duration as the premine 
water supply [ARM 17.24.314(1)(c) and ARM 17.24.648]. 


Water levels and water quality are monitored inside and outside the permit boundary to establish 
baseline conditions and measure subsequent changes during and after mining. Analytical results of 
water quality parameters most likely to be affected by mining are compared to standards and guidelines 
to determine suitability of the water for beneficial uses. Groundwater level decline outside the permit 
boundary must not impact a use to the extent that groundwater supply for the use is no longer 
adequate. 


2.1.3 Nondegradation of Water Quality 


Montana’s nondegradation policy is codified at 75-5-303, MCA, and implemented in the ARM Title 17, 
Chapter 30, Subchapter 7. All state waters are subject to Tier I nondegradation policy, which is 
contained in 75-5-303(1), MCA, and provides that existing and anticipated uses and the water quality 
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necessary to protect those uses must be maintained and protected. See ARM 17.30.705(2)(a). Tier II of 
the nondegradation policy is contained in 75-5-303(2) through (6), MCA. Under Tier II, the quality of high 
quality waters may not be significantly degraded unless DEQ issues an authorization to degrade under 
75-5-303(3) through (6), MCA, and ARM 17.30.705(2)(b). An authorization to degrade follows a detailed 
process described in ARM 17.30.706 through 708. As stated in Section 75-5-303(3)(c), MCA, existing and 
anticipated uses must be protected even when an authorization to degrade is issued. 


The material damage determination in the context of an MSUMRA permit review is a design review 
function [see Section 82-4-227(3)(a), MCA] that is not intended to serve as a groundwater discharge 
permit or an authorization to degrade. The process for authorization to degrade is not appropriate 
during MSUMRA permit review absent objective evidence of a discrete, quantifiable, potential point-
source discharge to be evaluated. See ARM 17.30.707 and 708. At such time as of a discrete, 
quantifiable, potential point-source discharge that causes significant degradation of high quality water 
outside the permit area is indicated, the process for an authorization to degrade would be warranted. 


Section 75-5-317, MCA and ARM 17.30.716 establish categories and classes of activities that cause 
nonsignificant changes in water quality, and are therefore exempt from the nondegradation provisions. 
These activities include, in pertinent part: 


“(2)(a) existing activities that are nonpoint sources of pollution as of April 29, 1993;  
(2)(b) activities that are nonpoint sources of pollution initiated after April 29, 1993, when 
reasonable land, soil, and water conservation practices are applied and existing and 
anticipated beneficial uses will be fully protected;” 


The definition of point source is found in Section 75-5-103(29), MCA: 


"’Point source’ means a discernible, confined, and discrete conveyance, including but not 
limited to any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, 
rolling stock, or vessel or other floating craft, from which pollutants are or may be 
discharged.” 


The term “nonpoint source" means “a diffuse source of pollutants resulting from the activities of man 
over a relatively large area, the effects of which normally must be addressed or controlled by a 
management or conservation practice.” ARM 17.30.702(18). New source discharges to groundwater 
from spoil recharge water are exempt from the nondegradation policy under 75-5-317(2)(b), MCA, 
“when reasonable land, soil, and water conservation practices are applied and existing and anticipated 
beneficial uses will be fully protected.” “Reasonable land, soil, and water conservation practices” in turn 
means:  


“[M]ethods, measures, or practices that protect present and reasonably anticipated 
beneficial uses. These practices include, but are not limited to, structural and 
nonstructural controls and operation and maintenance procedures. Appropriate 
practices may be applied before, during, or after pollution-producing activities.” 


ARM 17.30.602(23). Nonpoint source discharges by mineralized mine spoil or gob water qualify for non-
significance status because the mine operation applies "reasonable land, soil, and water conservation 
practices” that include measures to protect present and reasonably anticipated beneficial uses of 
groundwater such as underground mine seals, mine design, contouring spoil backfill to approximate 
premine topography including drainage morphology and density, revegetation of disturbed soil, 
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drainage control and impoundments which detain surface runoff or for sediment control and 
management of runoff water. See ARM 17.30.602(23). 


The protection of existing uses of state waters is honored by MSUMRA’s protection of water rights and 
private wells from mining impacts [ARM 17.24.314(1)(b)] and by the requirements that project must be 
designed to prevent material damage (including adverse effects to beneficial uses or water the violation 
of water quality standards [82-4-203(32)]). MSUMRA and attending administrative rules also require 
implementation of reasonable land, soil, and water conservation practices [e.g. ARM 17.24.314(1)(a); 
ARM 17.24.314(2)(a) and (b); ARM 17.24.701(1) and (3); and Section 82-4-231(1), MCA]. 


Compliance with the nondegradation policy for point source discharges to surface waters at the 
Rosebud Mine is achieved through issuance of a Montana Pollutant Discharge Elimination System 
(MPDES) permit. Western Energy Company has applied for a MPDES permit for Area F. Protection from 
point source pollution will be ensured by the MPDES discharge permit, which will incorporate effluent 
limitations and other conditions that the authorized discharges must meet in order to maintain the 
beneficial uses of the water. Such effluent limits and conditions will be designed to protect the 
beneficial uses of the receiving water and downstream water quality. In addition, the MPDES review 
process will determines whether the receiving water is high quality and ensures that either the 
discharge does not significantly degrade the receiving water or, if necessary, an authorization to 
degrade is obtained. 


Storm water settling ponds that discharge to groundwater are considered to be point sources. 
Compliance with the nondegradation policy for point source discharges to groundwater at the Rosebud 
Mine Area F is achieved through issuance of the MSUMRA operating permit under 82-4-221, MCA. 


2.2 CUMULATIVE HYDROLOGIC IMPACT ASSESSMENT 
Prior to making a permitting decision, DEQ makes an assessment of the cumulative hydrologic impacts 
(this CHIA) to the hydrologic balance as a result of the proposed mining operation, including all previous, 
existing, or anticipated mining that may cumulatively impact surface and groundwater systems. 
‘"Cumulative hydrologic impacts" means the expected total qualitative and quantitative, direct and 
indirect effects of mining and reclamation operations on the hydrologic balance.’ ARM 17.24.301(31). 
The CHIA must determine whether the proposed operation has been designed to minimize disturbance 
to the hydrologic balance on and off the permit area and prevent material damage outside the permit 
area [ARM 17.24.314(5)]. 


The CHIA is informed by an assessment of the probable hydrologic consequences of the proposed 
operation that is submitted by the operator with the permit application. “Probable hydrologic 
consequences” is defined in ARM 17.24.301(93) as: 


“the projected results of proposed strip or underground mining operations that may 
reasonably be expected to alter, interrupt, or otherwise affect the hydrologic balance. 
The consequences may include, but are not limited to, effects on stream channel 
conditions and the aquatic habitat on the permit area and adjacent areas.” 


The Probable Hydrologic Consequences (PHC) document (WECo,2017 [1]) is prepared by the applicant 
[ARM 17.24.314(3)] and must be approved by DEQ. 
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CHIA development involves the analysis of critical aspects of the hydrologic system within a defined 
cumulative hydrologic impact area to predict the type and magnitude of impacts to the hydrologic 
system from previous, existing, and anticipated mining. ARM 17 24.301(32) defines “cumulative 
hydrologic impact area to mean: 


“the area, including, but not limited to, the permit and mine plan area within which 
impacts to the hydrologic balance resulting from the proposed operation may interact 
with the impacts of all previous, existing and anticipated mining on surface and ground 
water systems. ‘Anticipated mining’ includes, at a minimum, the entire projected lives 
through bond release of all operations with pending applications and all operations 
required to meet diligent development requirements for leased federal coal for which 
there is actual mine-development information available.” 


The CHIA process includes the following: 1) develop criteria for evaluating impacts to the hydrologic 
system, 2) define the cumulative hydrologic impact area, 3) describe the hydrologic system, the baseline 
values, and natural variability, 4) identify hydrologic resources likely to be affected, 5) estimate the 
impacts of mining on hydrologic resources, and 6) make a material damage determination and prepare a 
statement of findings. 
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3.0 PROPOSED PERMITTING ACTION 


The Rosebud Mine and Big Sky Mine are located adjacent to one another outside the town of Colstrip in 
Rosebud County, Montana, approximately 123 miles east of Billings, Montana and 36 miles south of 
Forsyth, Montana (Figure 1-1). Western Energy Company submitted the Area F permit application that, 
if approved, would add Rosebud Mine Permit Area F (SMP C2011003F) to the Rosebud Mine. Area F 
would have a permit area of 6,746 acres, 4,260 acres of disturbance, and result in approximately 71 
million tons of coal being mined from 2,159 acres by open pit strip mining methods (Figure 3-1). The 
proposed mine plan for Area F is broken into four main mining areas by the major drainages, which are 
not mined through. Mining begins at the east end of Area F and generally progresses to the west. Each 
successive pit is opened near the coal crop at the north (or east) and expanded south (or west) in strips, 
known as cuts, until the overburden covering the coal is too thick for economical mining. The main haul 
road is the only disturbance which crosses the major drainages, and runs along the north side of the 
mine pits, connecting to the Area C haul road in Area C-West. Stockpiles for topsoil and spoil, sediment 
control ponds and traps, and scoria pits (mined for road material) are located adjacent to the mine pits. 


Strip mining at the Rosebud Mine consists of topsoil salvage, overburden removal to expose the coal 
seam, and removal of the coal seam. Blasting is used to fracture overburden prior to removal by the 
dragline. Once exposed, the Rosebud Coal seam is blasted to fragment it for removal by electric shovel 
or loader. Haul trucks deliver the coal to the conveyor terminal in Area C and the coal is transported via 
conveyor to the Colstrip power plant. A small amount of lower quality coal from the top of the seam is 
hauled by truck directly to the Rosebud power plant, located a few miles north of Colstrip. Overburden 
from each successive cut is used to backfill the previous cut. Overburden backfill material is commonly 
referred to as spoil. The backfilled spoil is graded to an approved postmine topography and the salvaged 
topsoil or other suitable material is spread on the surface. Seeding and planting of approved vegetation 
follows.  


3.1 PREVIOUS MINING 
Colstrip was established by the Northern Pacific Railway in 1924 as a company town to provide coal for 
the company’s steam locomotives. Northern Pacific mined about 44 million tons of coal from the 
Rosebud Coal seam (MDSL and OSMRE, 1983) and by 1958 had disturbed approximately 1,800 acres of 
land around what are now Area D and Area E of the Rosebud Mine, and Pit 6, a former permit area 
south of Area E (Figure 3-2). In 1958, the railroad switched to using diesel locomotives and the Colstrip 
mine was shut down. In 1959, Montana Power Company purchased the rights to the mine and the town. 
In 1966, Montana Power Company formed a wholly owned subsidiary, Western Energy Company, to 
manage and develop the Colstrip properties. Western Energy Company began mining in Pit 6 in 1968. 
Mining in Pit 6, which had a permitted area of 1,320 acres, was completed in the middle 1970’s with 
much of the reclamation completed by the late 1970’s. Final reclamation of Pit 6 (roads, facilities, ponds) 
was completed in 2004 and the permit area was released from bond in 2006. Western Energy Company 
became a subsidiary of Westmoreland Mining, LLC, when Westmoreland purchased the Rosebud Coal 
Mine in 2001.  


3.2 EXISTING MINING 
The Rosebud Mine currently has a total permit area of approximately 25,242 acres in five individual 
permit areas: Area A, Area B, Area C, Area D, and Area E (Figure 3-2). The mine areas include federal, 
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state, and private surface and mineral ownership. In 2018, active mining at the Rosebud Mine took place 
in Area A, Area B, and Area C. Annual coal production from the mine is approximately 9 million tons. 


Mining in Area E was permitted in 1976 and completed by late 1986. Reclamation was completed by 
2004. Currently 1,026 acres are permitted at Area E and 460 acres have received final bond release. An 
application for final bond release for all remaining acres in Area E (SL16) is currently pending before 
DEQ. Mining permitted under MSUMRA was active in Rosebud Mine Area D from 1986 to 2013. Final 
pits have been backfilled and most of the area graded to the approved topography, soiled, and seeded. 
Reclamation of a few remaining ponds and roads is currently ongoing. Area D currently has 4,475 
permitted acres and 27 acres have received final bond release.  


Mining in Area A and Area B began prior to enactment of SMCRA, but mining was permitted under 
MSUMRA which was enacted in 1973. Mining activities began at the east side of Area A in 1975. Mining 
was idled in Area A in 2000 but resumed in 2014. The current permit area of Area A is 4,314 acres. 
Reclamation in Area A is ongoing and a total of 56 acres have received final bond release. Mining at the 
northeast end of Area B began in 1976 and expanded southwest in the early 1980’s. In the middle 
1990’s, a permit amendment extended mining in Area B to the west. Mining in the east and west part of 
Area B has moved to the south and remains active. In total, the Area B permit currently consists of 6,045 
acres and final bond release has been granted on 202 acres. Mining in Area C-East began in 1983 and 
was extended to the west and southwest in the 1980’s and 1990’s under subsequent permit revisions. 
Mining in Area C-North began in 2001 and was completed in 2008. Mining in Area C-West began in 2008 
and remains active. Mining also remains active in the Area C-East and Area C-Central. Area C is currently 
the largest permit area of the Rosebud Mine at 9,382 acres. 406 acres at Area C have been released 
from the permit area. 


The Big Sky Mine lies immediately south of the Rosebud Mine. There are two mine areas at Big Sky 
Mine, Area A and Area B, which totaled 7,633 permitted acres. Peabody Coal Company began mining at 
Area A in 1969, prior to passage of laws that regulated coal mining. Area A mining and reclamation plans 
were permitted in 1973 under MSUMRA. Mining was completed in Area A in 1989. Reclamation in Area 
A was largely completed by 1992, however reclamation of the facilities was not completed until 2012. A 
total of 1,788 acres have been released from bond in Area A. At Area A only 373 acres consisting of the 
former facilities area remains permitted. Area B was permitted in 1988. Area B Mining activities began in 
1989 and were completed in December 2003. Reclamation was largely completed by 2008, with all 
reclamation of ponds finished in 2012. An application for final bond release for all 5,472 acres of the Big 
Sky Mine Area B (SL7) is currently pending before DEQ. 


3.3 ANTICIPATED MINING 
In 2017 Western Energy Company submitted an application for an amendment to Area B (Figure 3-2) of 
the Rosebud Mine (AM5). Area B AM5 would add an additional 9,108 acres to the south of the existing 
Area B permit, result in 5,547 additional acres of disturbance, and 3,170 acres of additional mining 
producing approximately 102 million tons of coal. 
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4.0 REGIONAL OVERVIEW 


The permit and proposed amendment area is located in Colstrip, Montana, in the north part of the coal-
rich Powder River Basin, which covers an area of approximately 7,765 square miles (Haacke et al., 2013) 
(Figure 4-1). The climate is semi-arid. Typical vegetation includes silver sagebrush-mixed grasslands, 
mixed grasslands, ponderosa pine-mixed grassland, and areas of improved pasture and wetlands.  


Exposed rocks are sedimentary and of early Tertiary age. Differential erosion of rocks of varying 
hardness and resistance is the main process active in forming the present landscape. Interbedded 
claystones, siltstones, coals, and sandstones are often capped by resistant "clinker" mesas and ridges. 
The siltstones and claystones tend to be easily eroded, while the sandstone and clinker, a term used to 
describe the baked sedimentary rock formed during natural burning of coal beds, are more resistant to 
erosion. Sheet and rill erosion are active geomorphic processes in the upper drainage basins, and mass 
wasting occurs locally along the steep-walled ridges. Ephemeral streams occur throughout the area, 
with less common intermittent to perennial drainages. 


4.1 CLIMATE 
The climate of southeast Montana is classified as semi-arid continental. Precipitation and temperature 
measurements have been collected at the mine and also at the nearby climate station at Colstrip, 
Montana (National Weather Service Cooperative Observer ID 241905). Climate data are available from 
the National Climate Data Center (NCDC, 2018 [1]).  


Storms often produce highly localized precipitation events in the Colstrip area. Graphs representing 
precipitation and temperature normals based on data collected between 1981 and 2010 are shown in 
the top graph in Figure 4-2. The 30-year average annual precipitation at Colstrip is 14.70 inches. The 
average peak precipitation month is May with 2.65 inches; minimum precipitation occurs in December 
with only 0.45 inches. Highest average temperatures are in July and August at approximately 70°F. 
January is the coldest month with an average temperature of 25°F. The largest amount of precipitation 
on record occurred in 2016 when the area received over 25 inches of precipitation, a 65% increase over 
the 30-year average. 


The closest pan evaporation station to Colstrip with a reliable and long period of record is at Huntley, 
MT (ID 244345). Annual average pan evaporation measured at Huntley averaged 45.28 inches between 
1957 and 2018 (NCDC, 2018 [2]). A pan coefficient of 0.7 to 0.8 is typically applied to the pan 
evaporation data to obtain an estimate for evaporation from a surface water body. Assuming a factor of 
0.75 for the pan evaporation average at Huntley, the approximate annual evaporation at the Rosebud 
Mine is approximately 33.96 inches. Evaporation was typically measured from April through September 
with peak evaporation in July. 


4.2 TOPOGRAPHY 
The Rosebud Mine lies within the unglaciated Missouri Plateau, a division of the Northern Great Plains 
physiographic province. In the Colstrip area, the landforms have developed on the essentially flat-lying 
Tertiary sediments of the Fort Union Formation.  


The topography is characterized by gently sloping valleys bounded by moderately steep to very steep 
ridges capped by isolated sandstone and clinker mesas. Surface elevations above mean sea level range 
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from approximately 3,100 feet along East Fork Armells Creek and West Fork Armells Creek north of the 
mine to over 4,500 feet to the south and southwest, in the Little Wolf Mountains. Surface slopes vary 
from near zero to 30 percent in the vicinity of the mine, and slopes become as steep as 45 percent or 
more in the higher elevations in the Little Wolf Mountains. 


In the Colstrip area ephemeral to intermittent streams have incised the sedimentary sequence, exposing 
the gently dipping coal seams. East Fork Armells Creek flows through the Rosebud Mine between Area B 
and Area C to the west, and Area A and Area B to the east. Rosebud Mine Area A, most of Area B, the 
east part of Area C, and the west part of Area D drain to East Fork Armells Creek. The west part of Area C 
and Area F drain to West Fork Armells Creek. Most of Rosebud Mine Area E, the east part of Area D, and 
the Big Sky Mine drain to Rosebud Creek. West Fork Armells Creek and East Fork Armells Creek join to 
form Armells Creek approximately 15 miles north of the mine. Armells Creek enters the Yellowstone 
River west of Forsyth, MT and Rosebud Creek enters the Yellowstone River at Rosebud, MT. 


4.3 GEOLOGY  
The coal producing region of southeastern Montana is located in the northernmost extent of the 
Powder River Basin. The Powder River Basin is an asymmetrical structural basin approximately 230 miles 
long and 100 miles wide, oriented southeast to northwest in northeast Wyoming and southeast 
Montana (Figure 4-1). The basin dips more steeply on the western side, where it is bounded by the 
Bighorn Mountains, and has a more gentle dip to the east where it is bounded by the Black Hills. 
Sedimentary rocks within the basin have a maximum thickness of about 18,000 feet and represent rocks 
of Paleozoic through Cenozoic age. The basin interior is characterized by a gently dipping, wide expanse 
of lower Tertiary rocks, including the Paleocene Fort Union Formation and the Eocene Wasatch 
Formation (Figure 4-3). Most of the Wasatch Formation has been removed by erosion in the Colstrip 
area.  


Quaternary alluvial and colluvial deposits in the Colstrip area are generally unconsolidated clay, silt, and 
sand and typically occur in ephemeral drainages or areas of lower elevation in the stream and valley 
bottom areas. Alluvial deposits are generally less than 40 feet in thickness. Most coal production in the 
Powder River Basin is from the 2,300 to 6,000 foot-thick Fort Union Formation. In the Colstrip area, coal 
production comes from mining coal seams in the Tongue River Member of the Fort Union Formation. 
Typically, thin, discontinuous siltstone, claystone, and sandstone beds bound the coal seams. These 
sedimentary units typically are high in sulfate bearing minerals (e.g. gypsum and anhydrite), are 
moderately to highly alkaline, and are moderately high in soluble salts.  


The depositional setting of the Fort Union Formation is characteristic of braided stream, floodplain and 
peat accumulating swamp environments (Flores et al., 1999). An oxidized, reddish and highly erosion 
resistant rock known as “clinker” commonly caps ridges and plateaus. Clinker formed when coal beds 
burned and baked the adjacent sediments into oxidized, vitreous, and often brecciated rocks.  


The Tongue River Member siltstones, claystones, and sandstones above the first mineable coal seam is 
termed overburden and ranges from a few feet to approximately 300 feet. The same lithologies 
separate the Rosebud Coal and McKay Coal and are referred to as interburden, which ranges from as 
little as 5 feet to 75 feet thick. The stratigraphic units below the McKay Coal are referred to as 
underburden. Like the overburden and interburden, the underburden is composed of siltstones, 
claystones and sandstones.  
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The Rosebud Mine is located at the northern extent of the Rosebud and McKay coal beds (Figure 4-4). 
The Rosebud Coal is 18 feet to 23 feet thick. At the Big Sky Mine, the Rosebud Coal seam is reported to 
be 23 feet to 26 feet thick (BSCC, 1988). The McKay Coal ranges between 7 feet and 10 feet thick. The 
Rosebud Coal is mined at the Rosebud Mine and was the main target of mining at the Big Sky Mine. In 
limited areas of Big Sky Mine Area A, the McKay Coal was also mined.  


Structural imprint on the mine areas is subtle. The dip of the beds is one to two degrees to the 
southeast. The Ashland syncline, a west-northwest trending shallow structural trough cuts the 
southwest quarter of T1N, R40E in Area C of the Rosebud Mine. Several normal faults of small 
displacement (generally less than 100 feet) have been mapped or inferred from aerial photos in the 
mine areas. Fault orientation ranges from northeast to northwest.  


The Big Sky Mine Area B permit application describes the local geology (BSCC, 1988). The coal seams 
have a generally flat structure with subtle domes and depressions with a symmetrical anticline, the axis 
of which parallels Lee Coulee. This structure is subtle, with the flanks and southeast plunge dipping less 
than one degree, and with smaller, local structures obscuring it at some localities. A few low-
displacement, high-angle faults are mapped in the vicinity of the mine.  
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5.0 CUMULATIVE HYDROLOGIC IMPACT AREA 


A cumulative hydrologic impact area is defined by ARM 17.24.301(32): 


‘"Cumulative hydrologic impact area" means the area, including, but not limited to, the 
permit and mine plan area within which impacts to the hydrologic balance resulting 
from the proposed operation may interact with the impacts of all previous, existing and 
anticipated mining on surface and ground water systems." Anticipated mining" includes, 
at a minimum, the entire projected lives through bond release of all operations with 
pending applications and all operations required to meet diligent development 
requirements for leased federal coal for which there is actual mine-development 
information available.’  


The size and location of a given cumulative hydrologic impact area depends on the surface water and 
groundwater system characteristics, the hydrologic resources of concern, and the extent of the 
interaction between projected impacts from the proposed mining operation with the impacts from all 
previous, existing, and anticipated mining operations included in the assessment.  


The surface water cumulative hydrologic impact area and a groundwater cumulative hydrologic impact 
area are delineated separately to assess impacts associated within these distinct hydrologic resource 
areas. DEQ’s assessment includes only those impacts from previous, existing, and anticipated mining 
operations located within the cumulative hydrologic impact area that may interact with impacts from 
the proposed operation of Area F. Impacts that are considered are those that may result in a 
measurable change in water quality and/or water quantity either as a result of the proposed action, or 
from the interaction of the proposed action with impacts from all previous, existing, or proposed mining 
operations in the cumulative hydrologic impact area. Negligible impacts or impacts that are 
indistinguishable from natural variation in water quality and/or quantity are not considered. 


The estimated size and location of the surface water and groundwater cumulative hydrologic impact 
areas are described in more detail below. 


5.1 SURFACE WATER CUMULATIVE HYDROLOGIC IMPACT AREA 
The surface water cumulative hydrologic impact area encompasses the areas that might potentially 
develop a measurable change in water quantity or quality due to mining activities in the Rosebud Mine. 
The boundaries are established downgradient from potentially affected streams and springs, 
and include all surface water monitoring stations to allow for assessment of potential impacts to stream 
water quality and quantity. 


Hydrologic units were used to define the surface water cumulative impact area. Hydrologic units 
represent an area of the landscape that drains to a specific reach of the stream network. In other words, 
a hydrologic unit defines the areal extent of surface water drainage to an outlet point (a watershed). 
Hydrologic unit boundaries are defined in a hierarchical system by the United States Geological Survey’s 
(USGS) National Water Information System based on topographic, hydrologic, and other landscape 
characteristics and are assigned unique numerical identifiers. Area F is located within the Armells Creek 
watershed in the Lower Yellowstone River-Sunday Basin of the Missouri Region. Although a small 
portion of the proposed permit boundary for Area F extends within the adjacent Sarpy Creek watershed, 
the proposed disturbance boundary does not cross the Armells Creek/Sarpy Creek drainage divide.  







Area F CHIA – Cumulative Hydrologic Impact Area 


4/18/2019  19 


The surface water cumulative hydrologic impact area encompasses the areas that might potentially 
develop a measurable change in water quantity or quality due to mining activities in the Rosebud Mine. 
The boundaries are established downgradient from potentially affected streams and springs, and 
include all surface water monitoring stations to allow for assessment of potential impacts to stream 
water quality and quantity. 


During the iterative delineation process, a review of baseline data and qualitative and quantitative 
analyses were used to determine the maximum extent for the cumulative hydrologic impact area within 
which a measurable change in water quantity or quality may arise due to mining activities. 


Surface water systems nearest to mine areas would have the greatest potential for mining-related 
impacts, both during mining operations and after reclamation. Downstream of the confluence of Trail 
Creek and West Fork Armells Creek, the expected impacts would diminish to the point of being non-
measurable. Operations that will not contribute to measurable, additive effects of the existing 
conditions are excluded from the cumulative hydrologic impact area of this report (OSMRE, 1985; 
OSMRE, 2007).  


The cumulative hydrologic impact area for surface water (Figure 5-1) covers West Fork Armells Creek 
from the headwaters to the confluence with Trail Creek. This area includes Black Hank Creek, Donley 
Creek, Robbie Creek, McClure Creek, Trail Creek and the upper portion of West Fork Armells Creek. This 
is a conservative analysis area as measurable impacts to surface water are not expected to extend 
beyond Trail Creek, McClure Creek, Robbie Creek, Donley Creek, and Black Hank Creek watersheds. 


As described, no measurable impacts to surface water are expected beyond the area identified for the 
cumulative hydrologic impact area. For this reason, impacts were not evaluated beyond the scope of the 
cumulative hydrologic impact area. 


5.2 GROUNDWATER CUMULATIVE HYDROLOGIC IMPACT AREA 
The groundwater cumulative hydrologic impact area is defined by the limits of groundwater quantity 
impacts upgradient of the mine and groundwater quality impacts downgradient from the mine. The 
boundaries of the groundwater cumulative impact area are conservatively placed beyond the limits of 
where measurable impacts are expected to occur to ensure all probable hydrologic consequences of the 
proposed action are included in the analysis (Figure 5-2). 


Water quantity impacts primarily occur upgradient of mining during and immediately after mining. A 
computer model of groundwater was prepared as part of the permit application (see Section 9.2.5.1) 
which predicts the changes in water level, known as drawdown, as a result of mining in Area F. The 
cumulative impact area boundary is drawn one-half mile beyond the maximum predicted extent of five 
feet of drawdown to include all groundwater quantity impacts. 


After mining groundwater quality may be altered by interaction with the mine spoil (see Section 
9.2.5.8). Water quality impacts are only predicted to occur downgradient from mining as groundwater 
from the mine spoil flows into unmined Rosebud Coal, overburden, clinker, and alluvium. Water quality 
impacts dissipate as groundwater moves away from the mine due to natural hydrodynamic and 
geochemical processes. In the Rosebud Coal, overburden, and clinker, the extent of impacts is limited by 
the extent of these geologic units. In the alluvium, the extent of impacts was estimated by a 
conservative mass balance evaluation (see Section 9.6.3). No measurable changes in water quality in 
alluvial groundwater were expected below the confluence of Trail Creek and West Fork Armells Creek. 
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Groundwater impacts from mining are most intense in the Rosebud Coal, and are also predicted to 
occur in the alluvium, overburden, clinker, interburden, and McKay Coal. Impacts to the underburden 
are not expected to be measurable. Conservatively and for simplicity, the vertical extent of the 
cumulative impact area includes all geologic units within the geographic boundaries described above 
from the surface to the uppermost portion of the underburden, although impacts to all of these units 
are not expected in all locations. 


Interaction of groundwater impacts from Area F with the impacts from previous, existing, and 
anticipated mining is limited by the distance between Area F and other mining, and by the groundwater 
flow regime. A groundwater divide located in and to the southwest of Area C separates groundwater 
which flows to the Rosebud and East Fork Armells creek drainages from groundwater which flows to 
West Fork Armells Creek drainage (see Section 7.2.1.3). There is no interaction of groundwater to the 
southeast of this divide with groundwater to the northwest of this divide. All of the impacts to 
groundwater from mining Area F occur in the West Fork Armells Creek groundwater basin. All of the 
impacts to groundwater from historical Burlington Northern mining near Colstrip, Western Energy’s Pit 6 
mining, the Big Sky Mine, and the Rosebud Mine Area A, Area B (including the proposed AM5), Area D, 
and Area E occur in the Rosebud Creek or East Fork Armells Creek groundwater basins. Therefore, there 
is no interaction between the impacts to groundwater from Area F with impacts from the Burlington 
Northern mining, Pit 6, the Big Sky Mine, and Rosebud Mine Area A, Area B (including the proposed 
AM5), Area D, and Area E. 


Impacts from Area C of the Rosebud Mine occur in both the East Fork Armells Creek and West Fork 
Armells Creek groundwater basins. Existing and predicted drawdown from mining in the western part of 
Area C interacts with the predicted drawdown from Area F. Water quality impacts from spoil 
groundwater in Area C-West and Area F are also expected to interact near the common boundary 
between these two permit areas. The effects of these interactions are analyzed in this CHIA. 
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6.0 MONITORING PROGRAM 


Surface water and groundwater monitoring programs are required to meet permit obligations pursuant 
to ARM 17.24.314, ARM 17.24.645, and 17.24.646. Monitoring results from the Rosebud Mine are the 
basis for assessment of mining impacts on water resources. The monitoring plan has been designed to 
collect water quantity and quality information in order to address the questions: 1) To what extent are 
impacts to the hydrologic balance occurring on or off the permit area as a result of mining operations, 
and 2) Is material damage occurring as a result of mining operations?  


The monitoring plan identifies site locations, hydrogeologic units monitored, sampling frequency, and 
parameters. Quality assurance is an integral part of sampling and analytical requirements. As mining 
proceeds or the potential for additional impacts are recognized, the monitoring plan is revised to 
accommodate changes, including replacement of monitoring sites or development of new sites. 
Monitoring is required to continue through the final phase of bond release. Baseline data collection for 
Area F has occurred according to the same procedures as the approved Rosebud Mine monitoring plan.  


In addition to monitoring commitments required by the mine permits, the Rosebud Mine also monitors 
MPDES-regulated discharges. Rosebud Mine MPDES Permit No. MT-0023965 authorizes discharges to 
the Stocker Creek, Hay Coulee, South Fork Cow Creek, Cow Creek, East Fork Armells Creek, Castle Rock 
Reservoir, Spring Creek, West Fork Armells Creek, Black Hank Creek, Donley Creek, Lee Coulee, and Pony 
Creek drainages. 


6.1 SURFACE WATER 
Surface water monitoring at the mines includes stream, spring (and seep), and pond sites. Currently 
required analytical parameters and methods for surface water monitoring are in Table 6-1. Historic 
monitoring typically used a similar parameter list, but some parameters may have been added or 
omitted. Historic monitoring sites in and around the surface water CIA are shown in Figure 6-1 and 
active monitoring sites in Figure 6-2. Analysis of impacts to surface water from mining is complicated by 
the inconsistent temporal and spatial distribution of surface water data collection from the inherently 
variable nature of ephemeral stream hydrology. Table 6-2 shows the surface water monitoring plan for 
the Rosebud Mine. The proposed surface water monitoring plan for Area F is in Table 6-3. Most of these 
sites have been used for baseline data collection, which began in 2011 with some additional sites added 
up to 2015. A few additional monitoring sites to provide enhanced monitoring of impacts were installed 
in 2016 or are proposed to be installed after the Area F permit is approved.  


Monitoring requirements will be included in an individual Montana Pollutant Discharge Elimination 
System (MPDES) permit for the facility (Permit MT0031828). These monitoring requirements include 
sampling frequencies for non-precipitation driven discharges, and sampling requirements for 
precipitation driven discharges. All waters receiving proposed discharges from Permit MT0031828 fall 
within the West Fork Armells Creek drainage.  


6.2 GROUNDWATER 
Monitoring takes place in each potentially affected hydrologic unit at the mine. Water level and water 
quality data have been collected from monitoring wells at and adjacent to the Rosebud Mine since the 
1970’s. As there was no monitoring required prior to passage of MSUMRA, there is no baseline for some 
of the earliest mining disturbance. The first monitoring wells were installed by the Montana Bureau of 
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Mines and Geology (MBMG) from 1973 to 1975 to study the impacts of mining on the hydrologic 
system. Many of these wells have a long monitoring history and some remain active. Mine-wide 
installation of monitoring wells at the Rosebud Mine by Western Energy Company began in 1979 and 
additional wells have been installed as mining expanded. 


The currently approved groundwater monitoring parameters at the Rosebud Mine are in Table 6-1. 
Historic monitoring typically used a similar parameter list, but some parameters may have been added 
or omitted. The groundwater monitoring plan for the Rosebud Mine is in Table 6-4. Historic well 
locations in and around the groundwater cumulative hydrologic impact area are on Figure 6-3 and active 
wells are on Figure 6-4. The proposed groundwater monitoring plan for Area F is in Table 6-5. Most of 
these wells have been used for baseline data collection, which began in 2005 with some additional wells 
added in 2012. A few additional monitoring wells to provide enhanced monitoring of impacts are 
proposed to be installed after the Area F permit is approved. 
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7.0 BASELINE HYDROLOGIC CONDITIONS 


The goals in establishment of baseline hydrologic conditions are to characterize the local premine 
hydrology, understand the regional and local hydrologic balance, and identify potential water resources 
or uses that could be affected by the mining operation. Monitoring surface water and groundwater prior 
to mining is key to understanding the hydrologic condition and informs the regulating agency of the 
potential for and location of impacts. Hydrologic monitoring was not required by statute prior to 
enactment of MSUMRA in 1978, thus there is no baseline data for some mine areas. Prior to enactment 
of MSUMRA, mining began in Area D, Area E, Pit 6 and parts of Area A and Area B of the Rosebud Mine, 
and at Big Sky Mine Area A. Baseline data is available throughout the area surrounding Area F, as no 
mining disturbance occurred in the West Fork Armells Creek drainage until 2000 and some baseline 
monitoring for Area C began in 1979. Baseline hydrologic data is primarily contained in Appendix B of 
the Area F permit application (WECo, 2017 [2]). 


7.1 SURFACE WATER BASELINE 
Surface water baseline describes existing condition of surface water resources prior to the influence of 
mining in Area F. Surface water baseline data for Area F is derived through a network of monitoring 
stations for streams, ponds, springs, and seeps occurring within and adjacent to the permit boundary 
(Figure 6-2). Baseline analysis uses surface water quality and quality observations, measurements and 
sampling results collected over a variety of climate and flow conditions, as available over the data 
collection period. For the purposes of this CHIA, samples are considered to represent baseline 
conditions when they have been taken prior to or upstream/upgradient of mining related disturbance.  


Stream monitoring locations exist for 4 historic sites, and 7 active monitoring locations within Area F, 
and occur upstream and downstream of the proposed disturbance boundary. Baseline stream data 
include monthly measurements of water levels and field parameters (typically temperature, pH and 
dissolved oxygen). Baseline water quality data was measured semi-annually at SW-89, SW-90, CG-100, 
and CG-101. Although monitored since early 2016, no flow or water quality data has been collected for 
CG-102 (upper Robbie Creek), or CG-103 (lower Black Hank Creek). In 2017, CG-103 was replaced by CG-
105 on the lower end of Black Hank Creek; data is insufficient on CG-105 to be used in baseline 
characterization due to lack of flow at this location.  


Stream data collection consists of monthly water level and field parameter measurement, and semi-
annual water quality sampling. Continuous flow data is collected at two sites on Donley Creek SW-89 
(upstream of mining, established 2013), and SW-90 (downgradient of mining cuts, established 2011). 
Because flow was not measured monitoring sites at CG-102, CG103, and CG-105 were consistently dry, 
water quality samples and field parameter measurements were not collected. The earliest monitoring 
site in the West Fork Armells Creek drainage occurs east of Area F, along the main stem of West Fork 
Armells Creek and downstream of mining in Area C-West. This data consists of monthly water level 
measurement from 1998 to present, though few water quality samples have been taken from this site. 
Insufficient data exists for five surface water sites upstream of CG-23 due to lack of flow or water quality 
samples collected, excluding these sites for baseline characterization. 


Pond data collection began in 2011 for the 9 stock ponds identified (Ponds 1 through 9) within the 
vicinity of Area F. Baseline data for the ponds consists of monthly measurements of water levels and 
field parameters, and semi-annual water quality sampling. Pond 3 and Pond 7 breached in 2011, the 
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remaining sites are actively monitored. Two ponds downgradient from mining in Area C-West were also 
used for baseline assessment of the West Fork Armells Creek drainage. Pond site PO-923 has been 
monitored since 2002, and PO-940 has been monitored since 2016.  


Spring and seep data collection consists of 14 monitoring locations where monthly water level, flow 
estimation or measurement, and semi-annual water quality sampling occurred, where possible. Springs 
1 through 9 have been monitored between 2011 and 2016, Springs 10 through 15 have been monitored 
between 2015 and 2016. Monitored spring locations were selected based on proximity to proposed 
mining and observation of flowing conditions. 


Within the West Fork Armells drainage, there are six spring sites upgradient of Rosebud Mine Area C, 
two downgradient of Area C-West, and one within Area C-North (SP-112A), which issues from spoils and 
developed after Area C mining. Baseline water levels were recorded monthly from 2003 to the present 
at SP-34, SP-35, SP-36, and SP-63 and at SP-67 from 2004 to the present. Measurements were made at 
SP-66 from 2003 to 2016. The sources of these springs are overburden or the Rosebud Coal. Other 
springs in the area that are sourced from the Rosebud Coal are SP-37 and SP-76. Baseline water levels 
and semiannual water quality sampling exist for these sites from 2010 to the present. 


7.1.1 Surface Water Regime 


Existing portions of the Rosebud Mine, Areas A through E, are located in the Armells Creek and Rosebud 
Creek drainages, which are tributary to the Lower Yellowstone-Sunday Basin. 


The entirety of Area F drains into Armells Creek, through tributaries of West Fork Armells Creek. These 
five tributaries include Black Hank, Donley, Robbie, McClure, and Trail Creeks. Area C is also partially 
located within the West Fork Armells Creek drainage. Mine disturbance in West Fork Armells Creek first 
occurred in 2000, associated with a portion of Area C of the Rosebud Mine.  


Surface water within Area F does not discharge into the East Fork Armells or Sarpy Creek drainages; 
therefore, the East Fork Armells Creek and Sarpy Creek drainages are not included within the CHIA 
analysis. Please refer to Section 5.1 and Figure 5-1 for more information about the cumulative 
hydrologic impact area.  


There are no perennial streams within the permit boundary area (Figure 5-1). Baseline data and the EIS 
indicate that tributary streams within the project area exhibit ephemeral flow with localized spring/seep 
contributions (WECo, 2017 [2]; MDEQ and OSMRE, 2018). Lower reaches of West Fork Armells Creek 
tributaries (Robbie Creek and Trail Creek) are likely intermittent to perennial several miles beyond the 
permit boundary.  


7.1.2 Surface Water Quantity 


Baseline surface water quantity data for Area F was collected primarily between 2011 and 2017, and 
includes flow and/or water level data for streams, springs/seeps, and ponds. Data for CG-23 is available 
from mid-1998, additional data is available in some sites for 2018. Streamflow in the analysis area is 
typically ephemeral, with short reaches supporting intermittent streamflow during wet years or periods 
of prolonged or above average precipitation. Typically streams flow only in response to seasonal 
snowmelt, precipitation events, or directly below spring inputs from local perched groundwater. The 
shallow alluvium or colluvium and bedrock outcrops in the study area are generally conducive to natural 
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spring discharges. These springs are an expression of groundwater as geologic units crop out. At these 
outcrops, surface flow is initiated. The length of the surface expression is dependent on a number of 
variables, including amount of flow, width, and depth of alluvium/colluvium, and localized surface water 
regulation in the form of dammed stock ponds, or naturally occurring low/gently sloped areas with 
wetland features. 


Due to the ephemeral conditions of potentially affected drainages within the project vicinity and the 
distribution of monitoring locations, typical numeric baseline streamflow conditions cannot be 
established. Approximately 586 observations of stream flow or water conditions (e.g. water depth, dry, 
flowing, frozen) were made from 8 stream sites. Of these sites, 6 sites are crest gage facilities designed 
to determine the peak stage occurring within a monitoring period (typically observed monthly). While 
crest gages are useful in understanding peak flows following a storm event or snowmelt, these 
observations offer limited information about base flow conditions or duration of precipitation driven 
flow. Surface water stations SW-89 and SW-90 collected the only available continuous flow baseline 
data for Area F. Peak discharge and monthly volumetric sum data from these sites suggest irregular flow 
patterns which are driven by precipitation and/or snowmelt, rather than a pattern of base flow with 
regular groundwater contributions.  


Peak flow characteristics of Robbie Creek, Donley Creek, and Black Hank Creek are available through 
surface water (SW) and crest gage (CG) stations. Flow data for Area F stations is presented in Figure 7-1 
through Figure 7-5. Stream flow data, including peak flow, was not collected for Trail Creek or McClure 
Creek. Peak flow has been recorded as 58.51 cfs in Black Hank Creek, 445.59 cfs in Donley Creek, and 
28.01 cfs in Robbie Creek. Due to differences in periods of record for stations it is not always possible to 
compare peak flow responses within a drainage, or adjacent drainages. Available data, such as 
comparing peak flow at SW-89 to SW-90 during the period of peak recorded flow at SW-90 
demonstrates these drainages can behave very dynamically. While SW-90 recorded a peak flow of 
445.59 cfs, CG-100 on the adjacent Black Hank Creek drainage recorded its peak monitored flow during 
a similar period, reaching a peak of 58.51 cfs in a drainage approximately 1/3 larger than Donley Creek. 
Within Donley Creek discharges, measured at SW-89 and SW-90 during a May event in 2014 yielded 
peak flows of 1.88 cfs and 58.51 cfs. This data suggests that localized precipitation events can widely 
influence flow rates within drainages, and individual drainages may respond very differently. 


Pond data to characterize baseline conditions within the analysis area consists of 14 ponds with 
between 2 and 16 years of record. Within Area F are Pond 4, PO-978, Pond 5. Upstream of Area F are 
Ponds 1 through 3, and Ponds 6, 7, and 9. Pond 8 is downstream of disturbance in Area F. Ponds PO-970, 
PO-976, PO-978, and PO-923 are downgradient from mining in Area C-West. Between these sites there 
are 1,260 pond observations, with 924 depth measurements and 1,006 qualitative observations (wet, 
dry, frozen, etc.). Some ponds, such as PO-923, PO-940, and Ponds 7 through 9 frequently hold water. 
Other ponds had wet and dry periods that data indicates are seasonal, and vary between years. Ponds 3 
and 7 breached in 2011, and as a result hold a minimal amount of water. 


Various hydrogeologic formations source the 53 identified springs within and adjacent to Area F, 
including overburden, clinker, Rosebud and McKay coal seams, and sub-McKay sandstone. Baseline data 
indicates springs, when flowing, typically produce small rates of flow (<1 gpm to a few gpm). Three 
seeps (Spring 2, Spring 3, and Spring 12) have unknown or unclear sources, emanate over a broad area 
without a defined concentration of flow. Monitoring locations were selected based on proximity to 
mining, accessibility, and observation of wet or flowing conditions. Baseline data across all monitored 
springs indicated variable wetted depths, flow rates (where measurable), and presence of water. 
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7.1.3 Surface Water Quality 


Baseline describes the condition that exists prior to influence or potential influence of mining on a 
surface water resource. Baseline surface water quality data for Area F primarily consists of data 
collected between 2011 and 2016, including field parameters (e.g. temperature, pH, field conductivity) 
and analytical water quality samples collected in stream, pond, and spring/seep monitoring sites. 
Precipitation at RL-5, a data-logging precipitation monitoring station within Area F collected hourly total 
precipitation data from July 24th, 2012 through April 12th, 2018. Annual precipitation from 2013 to 2017 
in Area F was 20.75, 17.95, 14.28, 22.35, 12.06 inches, respectively. The 30-year average (1981 through 
2010) annual precipitation at the Colstrip weather station was 14.70 inches. Analytical sampling and 
field parameter data for Area F was collected in a period generally wetter than the long-term average, 
with annual precipitation in 2015 being near the annual average and 2017 drier than typically observed. 


Stream baseline water quality data was primarily collected between 2011 and 2016, with limited 
additional information available through early May 2018 on four sites (SW-89, SW-90, CG-100, and CG-
101). Although monitored since early 2016, no flow or water quality data has been collected for CG-102 
(upper Robbie Creek), or CG-103 (lower Black Hank Creek). In 2017, CG-103 was replaced by CG-105 on 
the lower end of Black Hank Creek; data is insufficient on CG-105 to be used in baseline characterization. 
Between 110 and 203 analytical samples were collected in this dataset, the number of samples varies by 
parameter. All samples were taken during runoff events, and represent water quality during storm 
water flow through Area F. Table 7-1 presents summary statistics for analytical water samples within 
this dataset. Figure 7-6 displays box and whisker plots for these summary statistics, which visualizes data 
distribution by parameter within surface water/stream sites associated with Area F. A relatively low 
number of observations and high variability among available data reflects the ephemeral or 
precipitation driven nature of surface flows through Area F.  


Some parameters indicate seasonality influences. As an example of this, stream samples (and related 
pond samples) taken during winter and early spring months tend to have lower total suspended solids 
(TSS) and specific conductivity values than other times of the year. Often, this is a result of runoff over 
ice pack and frozen ground. Flow events with high TSS values are linked to common metals associated 
with local geology including iron, aluminum, manganese, and zinc.  


Water quality within Area F is highly variable. Within stream sites: specific conductivity values ranged 
from 136 to 7,280 µS/cm. Total dissolved solids (TDS) values ranged from 116 to 7,680 mg/L. TSS values 
range from non-detect to 19,900 mg/L. Typical TDS values for Area F are 3,300 to 6,100 mg/L. The 
median specific conductivity values (208 to 3,600 µS/cm) in Area F streams are not unlike the median 
values for alluvial groundwater in Area F. Local geology, including contribution from springs and seeps, 
in Area F influences water quality within the analysis area. Similarly, spring, and pond water quality data 
was found to be highly variable, as shown in Table 7-1 and Figure 7-6. 


Classifications for state waters are addressed in the Administrative Rules of Montana under ARM 
17.30.601 through ARM 17.30.670, Surface Water Quality Standards and Procedures. As described in 
Section 5.1, impacts associated with Area F mining occur wholly within the West Fork Armells Drainage. 
As described in Section 7.1.1, this drainage is part of the Lower Yellowstone-Sunday HUC, which falls 
under the definition of ARM 17.30.611(c). All waters contributing to, within, and receiving drainage of 
Area F of the Rosebud Mine fall under C-3 water use classification. C-3 Classification beneficial uses and 
standards are set forth in ARM 17.30.629. Support of the C-3 beneficial uses, and existing uses as that 
term is defined in 75-5-103(12), MCA, are considered in assuring nondegradation of state waters under 
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the state nondegradation policy at 75-5-303, MCA. Most waterbodies within the Area F cumulative 
hydrologic impact area are not considered high quality waters. Per 75-5-303, MCA, existing uses of state 
waters and the level of water quality necessary to protect those uses must be maintained and 
protected. Existing uses mean those uses actually attained in state waters on or after July 1, 1971, 
whether or not those uses are included in the water quality standards.  See 75-5-103(12), MCA.  


Existing uses of water in the Area F cumulative hydrologic impact area are predominantly agricultural, 
specifically livestock watering. Existing aquatic life and wildlife use is concentrated near springs, ponds, 
and associated wetlands. These existing uses, as identified and defined above, must be maintained and 
protected. Other listed beneficial uses of Area F surface water including swimming, bathing, and 
recreating, and marginally supported uses including drinking, culinary, and food processing purposes, 
agriculture (specifically irrigation of crops) and industrial water supply are largely precluded due to 
limited duration and quantity of surface water supply. 


Baseline pond water quality (Table 7-1) in each pond (1-9) also reflects exceedances of one or more 
parameter of livestock water quality guidelines (Table 2-3), though water resources have historically 
been used by livestock, as indicated by water rights. During baseline monitoring, TDS, calcium, 
magnesium, sodium, and sulfate concentrations exceeded recommendations for livestock water. Total 
aluminum and total iron concentrations also approached or exceeded livestock guidelines.  


Area F baseline water quality data were collected between 2011 and 2016. These measurements include 
field parameters and analytical data from samples collected during runoff events. As with water quantity 
data, judgments on the surface water quality within the cumulative hydrologic impact area can only be 
made for locations with surface water sampling data sufficient to characterize the nature of the system. 
This requires several years of monitoring data, under a variety of climatic conditions. Baseline data is 
limited because drainages in the area are ephemeral.  


Baseline water quality in any given drainage channel or pond varies widely, but some water quality 
parameters show a strong seasonality. Water quality samples from streams and ponds have lower TSS in 
the winter and early spring because the ground remains frozen during runoff events. Late spring 
discharges exhibit higher TSS; the highest baseline values of TSS were observed within Black Hank Creek 
during the months of May 2014 and June 2013. Black Hank Creek exhibited the widest range of TSS 
during baseline data collection (WECo, 2017 [2]). 


Baseline data from streams and ponds reflects that the surface water in Area F has roughly two to three 
times higher specific conductivity than other areas of the Rosebud Mine. Similarly, TDS and ionic 
concentrations are higher for Area F surface water samples. This difference is likely due to geochemical 
differences in the overburden in and around Area F as compared to the overburden in other parts of the 
mine.  


Baseline water quality data contain numerous occurrences of elevated concentrations of solids, 
nutrients, and metals. Total lead occasionally exceeded DEQ-7 Human Health Standards (HHS) in Donley 
Creek at SW-90 and Pond 7. Additionally, arsenic concentrations greater than DEQ-7 HHS (Table 2-1) 
were documented at multiple pond sites during baseline data collection. DEQ-7 HHS standard 
exceedances for arsenic occurred in Ponds 3, 5, 7, 8, and 9.  


Baseline spring water quality is summarized in Table 7-1. Specific conductivity values in Area F springs 
vary significantly from 1,950 to 15,300 µS/cm, with a median value of 2,450 µS/cm. The highest specific 
conductivity values are found in overburden springs (Spring 4, Spring 5, and Spring 6) in the Donley 
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Creek drainage, upstream from the proposed mine cuts. Similarly, TDS concentrations for Area F springs 
are also highly variable, ranging from 856 to 29,600 mg/L, with the highest concentrations in overburden 
springs. Springs sourced from or influenced by seepage from the Rosebud Coal (Springs 1, 3, 7, 10, and 
11) have the lowest concentrations of TDS.  


Samples from Springs 2, 5, 7, 9, and 12 have been in excess of the numeric water quality DEQ-7 HHS for 
dissolved parameters. Most of the samples taken from Spring 5 are above the 10 mg/L standard for 
nitrate plus nitrite. Spring 5 samples from the Donley Creek drainage, approximately 0.2 mi southwest 
and up-drainage from the permit boundary, reflect an increasing trend in nitrogen (nitrate plus nitrite) 
concentrations between 2011 and 2016. The highest value was 165 mg/L on July 26, 2016. Thirteen 
samples from this spring also had dissolved selenium concentrations exceeding the DEQ-7 Human 
Health Standard of 0.05 mg/L. Selenium concentrations in Spring 5 are highest during springtime. One 
sample from Spring 2 in Robbie Creek drainage and two samples from Spring 7 in Trail Creek drainage 
also had dissolved selenium concentrations in excess of the 0.05 mg/L standard. Spring 9 and Spring 12 
each had one dissolved arsenic concentration higher than the 0.01 mg/L standard.  


Several baseline stream concentration measurements also exceeded DEQ-7 Aquatic Life Standards (ALS) 
(Table 2-1). Exceedances of DEQ-7 ALS occurred for dissolved aluminum and total iron at CG-100 (2 and 
4 of 10 samples, respectively), dissolved aluminum and total iron at CG-101 (1 and 1 of 14 samples, 
respectively), total cadmium and total iron at SW-89 (1 and 4 of 9 samples, respectively) and dissolved 
aluminum, total copper, total selenium, and total iron at SW- 90 (in 2, 1, 2, and 4 of 4 samples, 
respectively). 


Baseline pond water quality also reflects numerous exceedances of livestock water quality guidelines 
(Table 2-3), though livestock have regularly consumed this water with no documented ill-effects. During 
baseline monitoring, TDS, calcium, magnesium, sodium, and sulfate concentrations regularly exceeded 
upper limit recommendations for livestock water. Total aluminum and total iron concentrations also 
approached or exceeded livestock guidelines in several ponds in several observations.  


The quality of surface water within the cumulative hydrologic impact area reflects essentially natural, 
unaltered conditions because basins have been minimally affected by anthropogenic disturbances. It is 
likely that the ephemeral nature of streamflow in the area is the cause of variable water quality with 
frequent high ion concentrations.  


7.2 GROUNDWATER BASELINE 
Baseline describes the condition that exists prior to influence or potential influence of mining on a 
groundwater resource. Groundwater baseline data for Area F was limited to wells located in the West 
Fork Armells Creek groundwater basin for the underburden. This area allows for a reasonably sized 
baseline dataset, while focusing on monitoring data which is most relevant to the conditions present in 
the cumulative hydrologic impact area. Baseline data is available throughout this area. Monitoring wells 
in Area C were installed beginning in 1979 and mining in Area C-Central near the cumulative impact area 
began in 2000, Area C-North mining began in 2001, and Area C-West mining began in 2008. The initial 
wells in Area F were installed in 2005 and no mining disturbance has occurred to date near most of the 
wells, except those near Area C-West.  


Selecting wells and time periods as representative of baseline requires some level of judgment and 
discretion by the observer. One must have insight into if and when a long-term monitoring site became 
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influenced by mining. Climate plays a significant role in the change in groundwater level and it is not 
always straightforward when to attribute a change in water level or quality to climate versus mining, 
particularly in alluvial wells. As mining typically does not affect water quality upgradient of mining, data 
from upgradient wells remain representative of background water quality, as long as water quantity has 
not been affected by drawdown. For alluvial wells, baseline data was ended when mining disturbance 
occurred anywhere in the upstream watershed, regardless of distance. For all bedrock wells baseline 
data was ended when mining occurred within one mile of the well or upgradient from the well, or if 
water levels in the well showed a change to a declining trend or steepening of a pre-existing declining 
trend. In all cases baseline data was selected conservatively, so that no data possibly affected by mining 
was included in the baseline dataset. 


Only water quality analyses that include most major ionic parameters were chosen to represent baseline 
water quality. Results with obvious analytical errors such as reported lab errors, unbalanced charges, 
and obvious analytical or recording errors (i.e. analyte concentration that exceeds the TDS concentration 
in a sample) were not included. In some places, multiple alluvial groundwater monitoring wells were 
installed in the same vicinity to provide a more detailed picture of alluvial conditions. For the purpose of 
calculating baseline medians, these wells were treated as a single sampling location as they intercept 
approximately the same hydrologic environment. In total 1,286 groundwater baseline samples were 
selected at 109 wells in 93 unique locations. 


A number of wells that recorded baseline data are still active, although some have been mined through 
or abandoned for another reason and replaced by a new well at a later date. As the currently active 
monitoring sites may not have the exact location or completion as the baseline wells, baseline and 
current water quality is generally, but not always directly, comparable. 


7.2.1 Groundwater Regime 


The local groundwater regime lies within the regional regime, although the systems may not be in direct 
connection. To understand the system response to stresses from mining, components of the local 
groundwater system must be understood. These components include hydrologic parameters, recharge, 
discharge, water levels, and flow. 


In the Montana portion of the Powder River Basin, the regional hydrostratigraphic units are part of the 
terrestrial Upper Cretaceous geologic units that crop out north of Colstrip near the Yellowstone River 
(Figure 4-3). The Bearpaw Shale, at a depth of approximately 2,000 feet below the Colstrip area (Slagle 
et al., 1983), forms the lower confining unit for the overlying Fox Hills and Hell Creek formations. 
Together the Fox Hills and lower Hell Creek formations form a deep, artesian sandstone unit as much as 
2,500 feet thick (Lewis and Hotchkiss, 1981). This regional groundwater flows north toward the 
Yellowstone, Powder, and Tongue rivers. Yields to domestic and stock wells generally are less than 70 
gpm and may flow as much as 20 gpm under artesian pressure along major river valleys (Slagle et al., 
1983). TDS concentration reportedly ranges between 600 mg/L and 3,500 mg/L based on data 
developed from the Montana Groundwater Assessment Program of MBMG. In the Colstrip area, the Fox 
Hills and Hell Creek formations occur at depths greater than can be economically tapped for stock or 
domestic supplies. 


A confining unit in the upper Hell Creek Formation underlies the Paleocene Tullock member of the lower 
Fort Union Formation, where the fine-grained sandstones and coal beds of the Tullock member 
generally averages a yield of 15 gpm (Lewis and Hotchkiss, 1981). A confining layer known as the Lebo 
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Shale overlies the Tullock member and underlies the Wasatch-Tongue River Formation. The Wasatch 
and Tongue River formations produce about 8 gpm from sandstone and coal units and represent the 
local aquifer system (Slagle et al., 1983). 


The shallow, local water bearing strata in the Colstrip area include alluvium/colluvium, and bedrock 
units of the Tongue River Member of the Paleocene Fort Union Formation. Alluvial groundwater from 
the larger alluvial deposits provide a useful shallow source of groundwater, primarily for livestock use. 
Within the mine area the bedrock hydrogeologic units are designated as overburden, Rosebud Coal, 
interburden, McKay Coal, and underburden. Due to the low conductivity of the fine grained, laterally 
discontinuous and thinly bedded claystones, siltstones, and silty sandstones that make up the 
overburden and interburden units, they generally are not regarded as aquifers, although locally they 
may offer a limited water supply. Due to the lateral continuity and secondary permeability created by 
fracturing, the Rosebud and McKay coal seams are sources of shallow groundwater in the area. 
However, the low transmissivity and low yield from the coal seams makes them undesirable as a 
dependable water supply. The most reliable water supply comes from sandstone units in the 
underburden and thus most water supply wells are completed in the underburden. 


7.2.1.1 Hydrologic Parameters 


The material making up the valley fill in the stream bottoms and adjacent terraces consists of alluvial 
and colluvial deposits of interbedded silts, sands, and gravel that are generally less than 40 feet thick. 
Alluvial groundwater is unconfined. The hydraulic conductivity of these deposits is highly variable, but 
are the most permeable materials in the geologic sequence. Aquifer tests results from the Rosebud and 
Big Sky Mines are summarized in Table 7-2. These results show a wide range of hydraulic conductivity. 
All bedrock units have similar ranges of hydraulic conductivity. Depending upon location, bedrock 
groundwater may be confined or unconfined. Table 7-3 shows the results of aquifer tests for Area F 
wells. Aquifer parameters measured in Area F wells are consistent with the results of previous aquifer 
tests. 


7.2.1.2 Recharge and Discharge 


Recharge depends largely on lateral flow from upgradient vertical infiltration from precipitation is 
limited throughout much of the area by low precipitation and a high evaporation rate. There is some 
local recharge from snowmelt and precipitation in drainages and depressions. Fractured clinker permits 
greater infiltration of precipitation and surface flow and locally may be a source of recharge. Mine pits, 
sediment ponds, and stock ponds are also sources of local recharge. Local bedrock discharges are to 
alluvium and springs. 


Lateral upgradient flow in the Rosebud Coal is generally from the southwest at Area F and from the 
south to west in other Rosebud Mine areas. Due to the removal of the Rosebud Coal during mining, each 
pit area creates a groundwater depression, which means that it is downgradient in all directions from 
adjacent, saturated Rosebud Coal or saturated spoil. Where mining extends to the upgradient coal crop 
margin, normal lateral recharge is eliminated as the Rosebud Coal does not extend upgradient. This 
condition exists in Area A, Area C-North, and Area D. As a result, recharge to these areas and the 
recovery of groundwater levels in spoil will likely take longer than in mine areas with upgradient 
recharge. 
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7.2.1.3 Flow 


Flow in the alluvial groundwater follows the gradient of the individual drainage. Flow direction in the 
bedrock groundwater is generally controlled by local recharge and discharge areas. The series of low 
displacement, down dropped normal faults across Rosebud Mine permit areas A, B, and C have some 
influence on flow direction from the highlands to the southwest, upgradient of mining. Groundwater 
flow around Area F is demonstrated by the premining potentiometric surfaces of the Rosebud Coal and 
underburden (Figure 7-7 and Figure 7-8). Bedrock groundwater flow at the Rosebud Mine can be 
divided into four main groundwater basins: West Fork Armells Creek, Stocker Creek, East Fork Armells 
Creek, and Rosebud Creek. The boundaries between these basins are known as groundwater divides, 
and are unique for each hydrostratigraphic unit, although they occur in similar locations in most areas. 
Deeper groundwater in the underburden flows in the same general direction as the McKay, with some 
local variations due to the different recharge areas, discharge areas, and extent and hydraulic properties 
of each hydrostratigraphic unit. 


These groundwater divides and flow directions are illustrated in Figure 7-7 and Figure 7-8. A 
groundwater divide running through the northern and central portions of Area C separates groundwater 
flow towards West Fork Armells Creek from flow towards Stocker Creek. One notable local variation in 
groundwater flow occurs in the central portion of Area C, where shallower groundwater flows towards 
Stocker Creek, while deeper groundwater flows under the Stocker Creek alluvium and continues 
northward towards West Fork Armells Creek. Flow towards Stocker Creek and flow towards East Fork 
Armells Creek are separated by a groundwater divide running through the eastern portions of Area C. A 
sizeable stock pond and a recharge area apparently associated with East Fork Armells Creek alluvium is 
coincident with the groundwater mound west of Rosebud Mine Area B and the south part of Area C, 
which divides groundwater flow towards West Fork Armells Creek and flow towards Rosebud Creek. An 
apparent recharge area also is visible in the higher elevations at the southeast part of the Rosebud Mine 
Area B, which forms a groundwater divide between East Fork Armells Creek and Rosebud Creek. In most 
of Rosebud Mine Area D and Area E, and at the Big Sky Mine, flow direction is south southeast toward 
Rosebud Creek.  


Where saturated, alluvial and overburden groundwater is usually unconfined and represent the local 
water table. Depending on location, the Rosebud Coal may be confined or unconfined. The McKay Coal 
is typically confined. Both coals become unconfined and thinly saturated as they approach the crop 
limits. They are usually dry at the outcrop. Underburden wells typically have a substantial hydraulic 
head. A vertical downward gradient between all stratigraphic intervals is prevalent in all mine areas. 


7.2.2 Alluvial Baseline 


The unconsolidated geologic deposits of hydrologic interest in the immediate vicinity of the Rosebud 
Mine are Quaternary age alluvium and colluvium. Alluvium at the Rosebud Mine is found in East Fork 
Armells Creek (Areas A, B, and C), West Fork Armells Creek (Areas C and F), Black Hank Creek (Area F), 
Cow Creek (Area D), Donley Creek (Area F), Pony Creek (Area D), Spring Creek (Area D), Stocker Creek 
(Area C), Robbie Creek (Area F) and some tributaries to these drainages. Only the West Fork Armells 
Creek, Black Hank Creek, Donley Creek, and Robbie Creek alluvium are located in the cumulative 
hydrologic impact area. 


The valley fill material that makes up the alluvium is typically composed of differing amounts of silt, 
sand, and gravel depending on degree of stream development. Transmissivity of alluvial deposits is 
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relatively high compared to bedrock (Table 7-2). Alluvial thickness in the drainages varies depending on 
extent of drainage development and may be thinly saturated, seasonally saturated, or unsaturated. 
Alluvium is not regarded as a reliable source of water in the Colstrip area, although locally and 
seasonally it may serve as a source of livestock drinking water. Limited water quantity in alluvial deposits 
near Area F makes these deposits an unfavorable target for domestic or livestock watering wells. Most 
of the streams are ephemeral and flow only in response to precipitation or runoff events. Alluvium is 
recharged mainly by precipitation and spring runoff events. Alluvial monitoring well hydrographs reflect 
seasonal water level fluctuation, with levels rising in response to snowmelt and precipitation in spring 
and early summer, and declining in late summer and early fall. Annual to decadal climatic fluctuations 
strongly affect alluvial water levels and water quality. Many baseline measurements in alluvial wells near 
Area F were taken during a period of generally wet climatic conditions in the early 2010’s. Discharges 
from bedrock units, including the Rosebud Coal, contribute locally to alluvial groundwater in Area F and 
other portions of the Rosebud Mine.  


Baseline alluvial groundwater quality is summarized in Table 7-4. As indicated by box and whisker plots 
(Figure 7-9) and Piper plots (Figure 7-10) of baseline samples taken from alluvial monitoring wells in the 
cumulative hydrologic impact area, the dominant cation is magnesium and the dominant anion is 
sulfate. Specific conductivity measurements in the cumulative hydrologic impact area are in the range of 
Class ll and Class lll groundwater. The median specific conductivity concentration in alluvial groundwater 
is Class III. 


Alluvial groundwater quality generally is marginal for designated human drinking water uses (ARM 
17.30.1006). In baseline samples, alluvial groundwater exceeded the DEQ-7 HHS for arsenic (1 sample in 
2003), cadmium (9 samples, most recently in 1989), fluoride (1 sample in 2016), lead (6 samples, most 
recently in 2001), and zinc (1 sample in 2000). Alluvial groundwater exceeds several guideline values for 
human drinking water including aluminum, arsenic, cadmium, fluoride, hardness (always exceeds), iron, 
lead, manganese, selenium, sodium (median exceeds), sulfate (always exceeds), and TDS (always 
exceeds). 


Alluvial groundwater quality is marginal for designated livestock drinking water uses (ARM 17.30.1006), 
and baseline samples frequently exceed guideline values for livestock drinking water. Guideline values 
were exceeded for sulfate in all samples. Median baseline values exceeded guideline values for 
magnesium and TDS. Guideline values were also exceeded in some baseline samples for alkalinity, 
aluminum, arsenic, calcium, fluoride, iron, lead, manganese, and pH. 


7.2.2.1 Black Hank Creek 


The east part of Area F and the far west edge of Area C are drained by Black Hank Creek. No mining 
related disturbance in Area C drains to Black Hank Creek. Baseline measurements began at one well in 
2005 and a second well was installed further upstream in 2012. Alluvial thickness is 30 to 31 feet and 
initial saturated thickness ranged from dry to 15 feet. TDS concentrations in baseline samples ranges 
from 2,420 mg/L to 5,190 mg/L, with a median TDS of 3,988 mg/L. Baseline specific conductivity of 
groundwater in these wells is in the range of Class III groundwater at 2,910 µS/cm to 5,350 µS/cm. The 
median specific conductivity of 4,160 µS/cm in Black Hank Creek alluvial groundwater is Class III. 
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7.2.2.2 Donley Creek 


Donley Creek drains the central part of Area F. Baseline monitoring of alluvial groundwater began in 
2012 at two wells. Alluvial thickness ranges from 17 to 19 feet and initial saturated thickness was five to 
nine feet. Baseline TDS concentrations were between 2,140 mg/L and 3,450 mg/L, with a median of 
2,773 mg/L. Specific conductivity in baseline samples is in the range of Class II and Class III groundwater 
at 2,480 µS/cm to 3,830 µS/cm. The median specific conductivity of 3,043 µS/cm in Donley Creek alluvial 
groundwater is Class III. 


7.2.2.3 Robbie Creek 


The southwest portion of Area F drains to Robbie Creek. Two wells were installed in 2012 for baseline 
monitoring. The thickness of the alluvium ranges from 19 to 21 feet and initial saturated thickness 
ranged from dry to 15 feet. The upgradient alluvial well has been continuously dry, thus water quality 
samples have only been collected at one well. TDS concentrations in baseline samples ranges from 3,055 
mg/L to 4,110 mg/L, with a median of 3,760 mg/L. Baseline groundwater specific conductivity is in the 
range of Class III at 3,385 µS/cm to 4,450 µS/cm. The median specific conductivity of 3,810 µS/cm in 
Robbie Creek alluvial groundwater is Class III. 


7.2.2.4 West Fork Armells Creek 


The west and northwestern most parts of Area C drains to West Fork Armells Creek. Baseline 
measurements began in the early to middle 1980’s. Mining began in 2001 in the central and north part 
of Area C and in 2008 in Area C-West. Alluvial wells are installed in four locations on West Fork Armells 
Creek and in three locations on tributaries. Alluvial thickness ranges from four feet to 20 feet and initial 
saturated thickness in monitoring wells ranged from dry to 13 feet. TDS concentrations in baseline 
samples ranged from 1,200 mg/L to 5,890 mg/L, with a median TDS of 3,750 mg/L. Baseline specific 
conductivity of groundwater in these wells is in the range of Class ll and Class lll at 1,450 µS/cm to 5,790 
µS/cm. The median specific conductivity of 4,065 µS/cm in West Fork Armells Creek alluvial 
groundwater is Class III. 


7.2.3 Overburden Baseline 


Bedrock strata above the Rosebud Coal are referred to collectively as overburden. Overburden increases 
in thickness from nothing at the coal crop to over 350 feet thick at the south edge of Area F. It consists 
of thin, discontinuous beds and lenses of brown to grey siltstone, claystone, and silty sandstones. Clinker 
is also found as overburden. Overburden locally may be recharged by snowmelt and rainfall, especially 
where clinker is exposed. Clinker thickness ranges from as little as 10 feet to 300 feet (Vuke et al., 2001). 
From a hydrogeologic perspective, these deposits are very permeable but generally the saturated 
thickness of clinker deposits is limited. Groundwater that is present in these deposits at the Rosebud 
Mine is frequently perched. 


Where available, overburden groundwater is typically unconfined, perched, and produces little water 
from wells, although saturated thickness and well yield can be greater where the thickness of the 
overburden is greater. Springs sourced by overburden have been identified at the Rosebud Mine. 
Rosebud Mine overburden has a wide range of transmissivity values, from approximately 0.1 ft2/d to 
10,000 ft2/d (Table 7-2) which may be attributable to the variable lithologies in the overburden. 
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Table 7-5 provides a summary of baseline water quality in the overburden. In baseline samples, 
overburden water quality is dominated by sulfate and magnesium, although it also trends to 
bicarbonate and sodium in a few samples (Figure 7-10). TDS in overburden groundwater has a wide 
range in concentration, from 136 mg/L to 8,300 mg/L (Figure 7-9). The median for TDS from overburden 
is 3,140 mg/L. Overburden baseline specific conductivity ranged from 424 µS/cm to 7,810 µS/cm, which 
falls in the Class I, Class II, and Class III ranges. Median specific conductivity for overburden groundwater 
is 3,450 µS/cm, which is Class III groundwater. 


Groundwater quality in the overburden is typically marginal for Class II and Class III human drinking 
water uses (ARM 17.30.1006). Baseline samples exceeded DEQ-7 HHS for arsenic (1 sample in 2014), 
cadmium (2 samples, most recently in 1988), fluoride (3 samples, from 2014 to 2016), lead (1 sample in 
1984), and selenium (5 samples, from 2014 to 2015). Guidelines for human drinking water uses were 
exceeded for aluminum, arsenic, cadmium, chloride, fluoride, hardness (always exceeds) iron, lead, 
manganese (median exceeds), selenium, sodium (median exceeds), sulfate (median exceeds), and TDS 
(median exceeds). 


Overburden groundwater quality is generally marginal for livestock drinking water uses (ARM 
17.30.1006). Baseline samples frequently exceeded livestock drinking water guideline values. The 
median baseline concentration exceeded guideline values for magnesium, manganese, sulfate, and TDS. 
Exceedances of guideline values were also measured in some baseline samples for alkalinity, arsenic, 
copper, fluoride, iron, lead, pH, and selenium. 


7.2.4 Rosebud Coal Baseline 


The Rosebud Coal is the target of mining at Area F and in the rest of the Rosebud Mine. The thickness of 
the Rosebud Coal in Area F ranges between 15 feet and 26 feet and averages about 19 feet. In the 
northwest part of Area F the upper portion of the Rosebud Coal is split by partings into multiple seams. 
Flow in the coal is typically controlled by secondary permeability caused by fractures. The results of 
aquifer tests in the Rosebud Coal at the Rosebud Mine are in Table 7-2. The Rosebud Coal groundwater 
may be confined or unconfined locally. Typically, unconfined conditions exist nearer the crop line. Low 
yield Rosebud Coal wells can supply water for livestock use, but water quantity is generally too limited 
for domestic or larger scale agricultural uses. 


A summary of Rosebud Coal baseline water quality is shown in Table 7-6. The most common anion in 
baseline Rosebud Coal groundwater samples is sulfate (Figure 7-10), although bicarbonate is dominant 
in many wells near the coal crop. The major cation in Rosebud Coal groundwater is magnesium but 
sodium is dominant in some samples. TDS concentration in Rosebud Coal baseline samples ranged from 
286 mg/L to 4,430 mg/L (median = 1,260 mg/L) in the baseline area (Figure 7-9). Based on specific 
conductivity concentrations of 508 µS/cm to 4,640 µS/cm, Rosebud Coal groundwater falls into the Class 
I, Class II, and Class III ranges. The median specific conductivity of 1,710 µS/cm in Rosebud Coal 
groundwater is Class II. Wells near the Rosebud Coal crop line tend to have lower concentrations of TDS 
and specific conductivity than other Rosebud Coal wells. 


Rosebud Coal groundwater quality is marginally suitable for human drinking water uses (ARM 
17.30.1006). DEQ-7 HHS were exceeded in baseline samples for cadmium (1 sample in 1988), lead (2 
samples in 1990 and 2014), and zinc (2 samples in 1984 and 1988). Baseline data exceeded guidelines 
for human drinking water for aluminum, cadmium, hardness (median exceeds), iron, lead, manganese 
(median exceeds), sodium, sulfate (median exceeds), TDS (median exceeds), and zinc. 
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The groundwater quality in the Rosebud Coal is suitable to marginally suitable for livestock drinking 
water uses (ARM 17.30.1006). Livestock drinking water guideline values were exceeded by the median 
concentrations for manganese and sulfate. Some baseline samples also exceeded the guideline values 
for calcium, copper, fluoride, iron, magnesium, and TDS. 


7.2.5 Interburden Baseline 


The interburden between the Rosebud and McKay coal seams ranges in thickness from 10 feet to over 
100 feet with a thickness of about 67 feet in Area F. Like the overburden, it is composed mostly of thin, 
discontinuous beds of siltstone and claystone and is not considered a productive water bearing stratum. 
Low yield stock wells can utilize interburden groundwater, usually in conjunction with adjacent strata. It 
has the lowest hydraulic conductivity of all water bearing units in the Rosebud Mine (Table 7-2). Locally, 
the interburden may be in hydraulic connection with the McKay Coal.  


The baseline water quality summary for the interburden is in Table 7-7. As in most of the shallow 
groundwater, in interburden baseline samples, sulfate is the dominant anion (Figure 7-10) and 
magnesium is the dominant cation, with calcium also prevalent. Interburden baseline TDS 
concentrations (Figure 7-9) in the cumulative hydrologic impact area range from 112 mg/L to 4,240 
mg/L, with a median of 1,459 mg/L, respectively. Specific conductivity baseline samples from 461 µS/cm 
to 4,550 µS/cm include measurements in the range of Class I, Class II and Class III. The median specific 
conductivity of 1,902 µS/cm in interburden groundwater baseline samples is Class II.  


Interburden groundwater quality is generally marginally suitable for human drinking water uses (ARM 
17.30.1006). Baseline values exceeded DEQ-7 HHS for cadmium (1 sample in 1989), lead (3 samples, 
most recently in 1990), and zinc (1 sample in 1988). Baseline samples exceeded human drinking water 
guideline values for aluminum, cadmium, hardness (always exceeds), iron, lead, manganese (median 
exceeds), sodium, sulfate (median exceeds), and TDS (median exceeds). 


Interburden groundwater quality is marginally suitable for livestock drinking water uses (ARM 
17.30.1006). Median baseline concentrations exceeded guideline values for livestock drinking water for 
magnesium, manganese, and sulfate. fluoride, iron, and TDS also exceeded guideline concentrations in 
some samples. 


7.2.6 McKay Coal Baseline 


The McKay Coal ranges from eight to 12 feet thick and is about nine feet thick in Area F. It was the target 
of early mining in Big Sky Mine Area A, but has not been mined elsewhere in the Colstrip area, and has 
not been mined since the 1980’s. The McKay Coal is generally confined except near outcrop boundaries. 
As in the Rosebud Coal, permeability in the McKay Coal depends on the secondary permeability of 
fracturing. Based on aquifer tests, the McKay Coal has a smaller range of hydraulic conductivity than the 
Rosebud Coal (Table 7-2). The limited thickness of the McKay Coal prevents its use as a sole source for 
water supply wells, although low yield wells could use the McKay Coal groundwater along with the 
interburden and underburden. 


Table 7-8 summarizes baseline water quality for the McKay Coal. In baseline samples, the water quality 
of the McKay Coal is dominated by sulfate with a few samples ranging to bicarbonate (Figure 7-9). 
Sodium is the dominant cation in nearly all samples. TDS concentrations (Figure 7-10) in McKay Coal 
baseline samples from the baseline area range from 459 mg/L to 4,090 mg/L, with a median of 1,910 
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mg/L. Baseline groundwater specific conductivity falls in the ranges for Class I, Class II, and Class III, from 
585 µS/cm to 4,880 µS/cm. The median specific conductivity in baseline McKay Coal groundwater of 
2,410 is Class II.  


Groundwater quality in the McKay Coal is marginally suitable for human drinking water uses (ARM 
17.30.1006). Concentrations in baseline samples exceeded DEQ-7 HHS for lead (5 samples, most recently 
in 2016), selenium (2 samples in 2014), and zinc (4 samples from 1988 to 1990). Guidelines for human 
drinking water were exceeded for aluminum, cadmium, fluoride, hardness (median exceeds), iron, lead, 
manganese, pH, selenium, sodium (median exceeds), sulfate (median exceeds), TDS (median exceeds), 
and zinc. 


McKay Coal baseline groundwater quality is suitable to marginally suitable for livestock drinking water 
uses (ARM 17.30.1006). The median value for sulfate exceeded livestock drinking water guideline values. 
Guideline values were also exceeded in some baseline samples for copper, fluoride, iron, magnesium, 
manganese, pH, selenium, and TDS. 


7.2.7 Underburden Baseline 


The term “underburden” describes all strata below the McKay Coal. This unit is also referred to as the 
“sub-McKay”. It is generally composed of the same, fine-grained rock types found in the overburden and 
interburden but is distinguished by widespread sandstone and silty sandstone units with greater 
hydraulic conductivity and more reliable groundwater yield than found in overlying strata. The most 
productive water bearing units are generally 50 feet to 100 feet or more below the McKay Coal. It is the 
best shallow groundwater resource in the mine area and is utilized for domestic and livestock supply. 


Monitoring wells in the underburden are completed at various depths, with an average of approximately 
200 feet but a range to over 500 feet. In Area F, underburden wells targeted the strata 10 to 50 feet 
below the McKay Coal. Some contain as little as 19 feet of water and others as much as 330 feet of 
water. The head in some of the deeper underburden wells suggests that the underburden groundwater 
is confined. Aquifer tests underburden wells (Table 7-2) had the some of the higher transmissivity values 
measured in bedrock. The underburden maintains the downward vertical gradient common between 
the shallow groundwater in the area. 


Baseline water quality in the underburden is summarized in Table 7-9. Baseline water quality in the 
underburden is dominated by sulfate as the major anion. Sodium is the dominant cations, but samples 
also commonly trend to magnesium (Figure 7-9). In the baseline area, underburden baseline samples 
had TDS concentrations (Figure 7-10) that ranged from 603 mg/L to 5,190 mg/L, with a median of 1,830 
mg/L. Specific conductivity in the underburden varies from 1,060 µS/cm to 5,780 µS/cm, within the 
Class II and Class III ranges. The baseline underburden groundwater median specific conductivity of 
2,465 µS/cm is Class II. 


Underburden groundwater quality is typically marginally suitable for human drinking water uses (ARM 
17.30.1006). DEQ-7 HHS were exceeded in baseline samples for arsenic (1 sample in 2005), cadmium (2 
samples in 1988 and 1989), lead (2 samples in 1987 and 1989), nitrate-nitrite (1 sample in 1989), 
selenium (3 samples, most recently in 2015), and zinc (2 samples in 1984 and 1988). Underburden 
groundwater also exceeded guideline values for aluminum, arsenic, cadmium, fluoride, hardness 
(median exceeds), iron, lead, manganese, pH, selenium, sodium (median exceeds), sulfate (median 
exceeds), TDS (always exceeds), and zinc. 
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The quality of underburden groundwater is marginally suitable for livestock drinking water uses (ARM 
17.30.1006). Livestock drinking water guideline values were exceeded by the median baseline values for 
sulfate. The concentrations in some baseline samples for arsenic, fluoride, iron, magnesium, nitrate-
nitrite, pH, selenium, sodium, TDS, and vanadium also exceeded guideline values. 
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8.0 WATER RESOURCE USES 


Historic and current surface and groundwater uses in and adjacent to Area F include domestic, livestock, 
wildlife, and irrigation. These are also the anticipated postmine uses of water in the area. Groundwater 
and surface water users were identified within three miles downgradient and one mile in all other 
directions of Area F, as required by ARM 17.24.304(1)(f)(i)(C). Where the cumulative hydrologic impact 
area extended further from the mine, the boundaries of the water user search area was extended to 
include all of the cumulative hydrologic impact area. Private wells were identified from the Montana 
Bureau of Mines and Geology Groundwater Information Center (GWIC) (MBMG, 2018). Registered 
surface water and groundwater rights were identified from records at the Montana Department of 
Natural Resources and Conservation (DNRC, 2018). Wells, springs, and ponds were also identified in the 
Area F permit application from the USGS National Hydrography Data Dataset (NHD) and by field surveys 
by Western Energy Company (WECo). Surface water users (surface water rights and ponds) are shown in 
Table 8-1 and located on Figure 8-1. Springs can have groundwater or surface water rights in the DNRC 
database, and are shown in Table 8-2 and located on Figure 8-2. Groundwater users (groundwater rights 
and wells) are shown in Table 8-2 and located on Figure 8-2.  


As shown in Table 8-1 and Table 8-2, surface water and spring water rights are dominated by a few 
users. Booth Brothers Land and Livestock Company are the primary water user in the area. Great 
Northern Properties LP (GNP), WPP LLC (a GNP company), Western Energy Company, the State of 
Montana and KL Ranch LLC are other holders of multiple surface water rights. The major groundwater 
users (Table 8-3) are the same as the primary surface water users. In GWIC records the listed owner of a 
well is the owner at the time the well was installed, so the current owner in some cases may be 
different.  


Both surface waters and groundwater are often naturally marginal in quantity and quality to support 
beneficial uses. Low water quantity and high TDS limit the development of water supplies for many uses, 
but the existing water is used opportunistically to support the existing land uses. 


The mine operator must replace water rights or water supply interrupted by strip or underground 
mining (ARM 17.24.648). Supply of water for domestic, agricultural, industrial, or other legitimate use of 
surface or groundwater is protected from diminution, contamination or interruption resulting from coal 
mining. 


8.1 PUBLIC WATER SUPPLY 
No public water supplies are located near Area F. The proposed mine area is rural and future 
development of any public water supplies nearby is very unlikely. 


8.2 PRIVATE WATER SUPPLY/DRINKING 
Private water supplies and/or human drinking water uses are typically recorded in the databases as 
domestic use. Domestic use is listed in GWIC or DNRC records for numerous wells within the 
groundwater cumulative hydrologic impact area. No surface water rights list a domestic use. Domestic 
use in the area has declined as smaller homesteads have been purchased by larger landholders, thus 
some wells with a listed domestic use may currently be only used for stockwater. Domestic wells in the 
area generally produce water from sandstone units in the deeper underburden because it is the most 
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reliable resource. The Rosebud Coal and other shallow units generally cannot deliver adequate and/or 
sustainable amounts of water for domestic use. 


8.3 CULINARY AND FOOD PROCESSING 
There are no known culinary or food processing uses within the cumulative hydrologic impact area. 
Under Montana law restaurants or food processing facilities would most likely be required to be 
permitted as a public water supply. 


8.4 INDUSTRIAL AND COMMERCIAL 
There are no industrial or commercial water users near Area F. The limited surface water flows and low 
yields possible from groundwater units in the area preclude most industrial or commercial uses from 
being developed. 


8.5 LIVESTOCK  
Water for livestock is the most common use of surface and shallow groundwater in the cumulative 
hydrologic impact area. Surface water, springs, and groundwater wells in the area provide drinking 
water for livestock. Water quantity and quality in surface water, springs, and shallow wells are variable 
and may change seasonally with the availability and use of the water source. Based on reported 
completion depths, stock wells are completed in alluvium, overburden, Rosebud Coal, McKay Coal, and 
underburden. Wells completed in deeper, underburden units provide a more consistent and reliable 
water source, and account for the majority of the groundwater stockwater uses. A number of 
groundwater and surface water rights are listed for stock water use at springs in the area. Spring sources 
include alluvium, and bedrock units. Surface water rights within the area for livestock are typically 
directly from source or associated with a stock reservoir/pond.  


Water quality guidelines for livestock used in this CHIA are based on guideline values for livestock 
consumption found in publicly available documents (Table 2-3). These guideline values are generally 
published by university agricultural extensions or agricultural research programs, or governmental 
entities. These guidelines are not enforceable standards but are used by DEQ for guidance in evaluating 
relative suitability of premine and postmine water quality for livestock use. Water quality in all ponds 
naturally exceed these livestock water quality guidelines for one or more parameter.  


There is a lack of consensus in the scientific and agricultural communities on the appropriate or 
acceptable concentration of livestock drinking water quality. This is especially true for constituents with 
narrative standards, such as sulfate and TDS.  


Trace metal concentration limits are more uniform among published studies, sometimes using the 
human health standard as the guideline value for livestock. Surface water and shallow groundwater in 
eastern Montana are highly variable and locally may be marginal for supporting livestock. Yet, surface 
water and shallow groundwater have supported ranching in Montana for more than a century.  


8.6 IRRIGATION 
Use of water for irrigation is not common near Area F. One well approximately three miles from Area F 
near the confluence of Robbie and West Fork Armells creeks has irrigation listed as a use. No surface 
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water rights for irrigation use are listed in the area. Alluvial groundwater may support natural 
subirrigation in very limited areas along the major steams. 


8.7 AQUATIC HABITAT AND WILDLIFE DRINKING WATER 
In semi-arid Eastern Montana, wetlands are predominately found by springs, stock ponds, and 
intermittent reaches of drainages. Many stock ponds and intermittent reaches are fed by springs. 
Wetland inventories and assessments are required in baseline surveys to satisfy the requirements to 
assess the hydrologic resources, vegetative communities, and wildlife habitat. Western Energy 
conducted a wetland survey in and around Area F which was submitted as part of the Area F permit 
application.  


The aquatic and wetland habitats within Area F are limited due to water availability. Benthic habitat 
within nine of the eleven wetlands was surveyed in 2015 and is characterized by heavy siltation, low 
flow, an abundance of organic substrates, and large woody debris (WECo, 2015 [1]). Water depths 
ranged from 0.06 meter (m) to 0.37 m (WECo, 2015 [1]). These conditions are supportive of only 
tolerant benthic species. No baseline fish or aquatic invertebrate sampling was conducted for wetlands 
in Area F.  
 
Baseline amphibian surveys conducted in spring and summer of 2011, detected three different species 
at wetlands and water sources. Additionally, two less-common species were documented in incidental 
records in 2006 and 2011, separate from the baseline survey. 
  
Birds and mammals also use aquatic and riparian habitat in Area F. Biologists recorded six waterfowl 
species near water sources in the wildlife baseline survey area. Acoustic bat monitoring data indicates 
bat activity near surface water impoundment sites and along wet portions of Horse Creek and Black 
Hank Creek. This is likely due to increased insect density for bat foraging because of surface water 
resources. 


Wildlife drinking water is available from the numerous livestock drinking water sources throughout the 
cumulative hydrologic impact area, as well as from other waters for which no water rights have been 
filed. Although little scientific data is available, water suitable for livestock is generally assumed to be 
suitable for most wildlife. Wildlife in eastern Montana are adapted to the limited water quantity and 
marginal water quality prevalent in the region. Moderate evidence of use by large mammals was 
observed in Area F wetlands during assessments in 2016 (WECo, 2017 [3]).
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9.0 HYDROLOGIC IMPACT & MATERIAL DAMAGE ASSESSMENT 


As required by ARM 17.24.314(5), DEQ must provide an assessment of the cumulative hydrologic 
impacts of the proposed operation and all anticipated mining upon surface and groundwater systems in 
the cumulative hydrologic impact area. The assessment must be sufficient to determine if the proposed 
operation (Area F) has been designed to minimize impacts to the hydrologic balance inside and outside 
the permit area and to prevent material damage to the hydrologic balance outside the permit area.  


Impacts to the hydrologic system are expected as a result of mining. Groundwater and surface water will 
experience both short term and long-term impacts that include diminishment of surface water flow due 
to sediment ponds placed below mine disturbance, drawdown of groundwater levels or declines in 
pressure head, and changes in water quality in both surface water and groundwater. Impacts to surface 
and groundwater are discussed in detail below.  


9.1 MINIMIZATION OF IMPACTS AND PREVENTION OF MATERIAL DAMAGE 
Montana’s Strip and Underground Mine Reclamation Act requires permit holders to employ measures to 
minimize disturbance to the hydrologic balance on and off the mine plan area and to prevent material 
damage to the hydrologic balance outside the permit area. Per ARM 17.24.314(1), the proposed 
measures must minimize disturbance to the hydrologic balance sufficiently to sustain the approved 
postmining land use and the performance standards of ARM 17.24 subchapters 5 through 12, and must 
provide protection of: 


“(a) the quality of surface and groundwater systems, within both the proposed mine plan 
and adjacent areas, from the adverse effects of the proposed strip or underground mine 
operations; 
(b) the rights of present users of surface and ground water; and 
(c) the quantity of surface and ground water within both the proposed mine plan area 
and adjacent areas from adverse effects of the proposed mining activities, or to provide 
alternative sources of water in accordance with ARM 17.24.304(1)(e) and (f) and ARM 
17.24.648, where the protection of quantity cannot be ensured.” 


Among these measures are requirements and performance standards given for a variety of processes 
and activities. These include requirements and standards for drainage control, pond design and 
maintenance, sediment control, road design and maintenance, reclamation, permitted discharges to 
surface water, and protection of undisturbed drainages.  


Specific provisions for protection of and minimization of impacts to groundwater include requirement 
for prevention or control of harmful mine drainage into groundwater (ARM 17.24.643), restoration of 
the approximate recharge capacity (ARM 17.24.644), selective placement of acid and toxic forming 
materials in mine backfill to prevent leaching (ARM 17.24.501, 17.24.643), and permanent sealing of 
drilled holes (ARM 17.24.632). 


In addition, adherence to Best Technology Currently Available (BTCA) and Best Management Practices 
(BMPs) in the design and implementation of facilities, equipment, devices, systems, methods, and 
techniques is required for the minimization of hydrologic disturbance. These requirements and 
performance standards established in ARM 17.24 subchapter 5 through subchapter 12 are incorporated 
into mine operation and reclamation plans. 
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As defined by Montana statute [82-4-203(32), MCA]: 


“material damage means, with respect to protection of the hydrologic balance, 
degradation or reduction by coal mining and reclamation operations of the quality or 
quantity of water outside the permit area in a manner or to an extent that land uses or 
beneficial uses of water are adversely affected, water quality standards are violated, or 
water rights are impacted. Violation of a water quality standard, whether or not an 
existing water use is affected, is material damage”  


Each mine permit application must be designed to prevent material damage to the hydrologic balance 
outside the permit area [ARM 17.24.314(1)]. 


9.2 HISTORIC, PRE-LAW MINING 
Mining in the Colstrip area by Northern Pacific from 1925 to 1958, left approximately 2,100 acres of pre-
law mine spoils at or adjacent to Rosebud Mine Area D and Area E. Another pre-law area known as Pit 6, 
located adjacent to and south of Area E and was mined during the 1960’s and 1970’s. Extensive areas of 
Big Sky Mine Area A were also mined prior to enactment of MSUMRA. The mines are held to the 
reclamation standards in the law and rules in effect at the time of mining. None of these historic mining 
operations were located in the cumulative hydrologic impact area. There is no historic mining which has 
impacts which interact with impacts from Area F. 


9.3 ALLUVIAL VALLEY FLOORS 
As per 82-4-203(3)(a) and (b), MCA:  


“’Alluvial valley floor’ means the unconsolidated stream-laid deposits holding streams 
where water availability is sufficient for subirrigation or flood irrigation agricultural 
activities. The term does not include upland areas that are generally overlain by a thin 
veneer of colluvial deposits composed chiefly of debris from sheet erosion and deposits 
by unconcentrated runoff or slope wash, together with talus, other mass movement 
accumulation, and windblown deposits.” 


MSUMRA provides that DEQ not approve an application for mining an alluvial valley floor (AVF) unless 
certain requirements are met [82-4-227(3)(b)(i) and (ii), MCA]. To make an AVF determination DEQ must 
make a finding regarding the existence of an AVF within or adjacent to any surface mine permit 
application in accordance with ARM 17.24.325. Both geologic and hydrologic criteria must be met to for 
an area to be ruled as an AVF. The key factors in determining the existence of an AVF is the presence of 
both geomorphic characteristics and water availability which together support agricultural activities or 
farming. Unless both conditions are met, an area is not considered an AVF.  
 
Several alluvial valley floor (AVF) decisions in the Colstrip area were made in the early to middle 1980’s 
(Table 9-1). Near the Rosebud Mine, AVF decisions were made for East Fork Armells Creek, Stocker 
Creek, Pony Creek, Spring Creek, and Cow Creeks. Only a part of Cow Creek and a downstream section 
of East Fork Armells Creek affirmatively met the definition of an alluvial valley floor. The decisions were 
based on rules in effect at the time of the decisions [ARM 26.4.325(2)(b)]. These rules were similar but 
not identical to the current rules. [Note: A rule update subsequent to early AVF determinations has 
renumbered ARM 26.4.325(2)(b) to ARM 17.24.325(2)(b)]. 
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The AVFs previously determined are both outside of the cumulative hydrologic impact area and may be 
subject to impacts from numerous sources other than mining. There are no currently monitored surface 
water sites within the identified AVF reaches. A USGS stream gauge and sampling site has a record 
spanning 1975 to 1985. Changes in water abundance and water quality resulting from leaks from ash 
ponds associated with the Colstrip Power Plant, discharge from municipal utilities in the town of 
Colstrip, and infiltration from the water storage facility known as Castle Rock Lake are expected.  


In 2016, Environmental Resources Management, Inc. along with Nicklin Earth & Water conducted a 
comprehensive study of 28,672 acres surrounding Area F for AVF potential (WECo, 2016 [1]). The 
evaluation included the headwaters and reaches of Robbie Creek, Donley Creek, and Black Hank Creek 
upstream of the permit boundary, and reaches of Horse Creek, Trail Creek, McClure Creek, Robbie 
Creek, Donley Creek, and Black Hank Creek downstream of the permit boundary to the nearest 
agricultural operation. Also included were upland areas and streams adjacent to these drainages. 
Findings of this study indicated that the extent of the alluvial deposits is confined to mainstem or larger 
tributary stream channels. No evidence of extensive channel alluvial deposits was found and no current 
or historic evidence of flood irrigation exists. Subirrigation is confined to small wetland areas, which do 
not contribute to crop production in agriculture lands and are thus excluded as AVF areas. Thus, based 
on these findings, it was determined (MDEQ, 2016) that insufficient water was present within the Area F 
drainages and those adjacent to the mine could serve to provide a sufficient source for agricultural 
irrigation. Therefore, no AVFs were identified in the study area.  


9.4 MINE SURFACE FACILITIES  
Rosebud Mine surface facilities are located in Area A and Area C. The Area A facilities are at the mine 
entrance, on the north side of East Fork Armells Creek. The facilities include an office complex and 
supporting infrastructure, shop for heavy equipment maintenance, warehouse, storage tanks for non-
hazardous liquids, fuel storage and dispensing sites, lined sewage lagoons, and evaporation ponds for 
wastewater. The Area C facilities area is smaller but has similar support facilities that provide the same 
services found in Area A. Field support facilities include mobile oil and fuel trucks and electrical 
substations. No additional facilities areas, other than field support facilities, are proposed in Area F, thus 
there are no impacts to the hydrologic balance resulting from mine surface facilities as a part of the Area 
F application. 


9.5 SURFACE WATER 
There are potential impacts to surface water quantity, quality, and availability which exist across each 
tributary drainage in the cumulative impact area. Some concerns are specific to a drainage, and are 
discussed in Section 9.5.2.  Other concerns can be addressed collectively, including the effects of 
sediment control ponds and spring source replacement or interaction with spoil material.  


Streams within Area F, and generally continuing downstream from the disturbance and mine 
boundaries, flow ephemerally. Ephemeral flow is characterized by response to precipitation events 
which includes snowmelt, rather than by groundwater infiltration resulting from a streambed elevation 
below the water table or baseflow. By their nature, ephemeral streams are predominantly dry. Isolated 
intermittently wet reaches, such as those found below minor springs, seeps, and seepage beneath 
impoundments sometimes occur within an ephemeral drainage and may result in small wetland 
features. In drainages without human disturbance in the form of dams, dikes/levees, stock water pits or 
other types of diversions and modification, an ephemeral drainage is essentially a pass-through system 
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for larger high intensity and short duration storm events. Smaller or more gradual precipitation events 
typically do not result in sustained expression of surface flow, as the flow is absorbed in alluvial 
materials. This process is evident in the channel morphology, which is predominantly shaped in 
response to high intensity and short duration precipitation runoff. Modification to this flow regime, as 
seen in Area F and frequently in eastern Montana, may result in reservoirs (ponds) for livestock 
watering. Where available, livestock ponds in ephemeral drainages often take advantage of even small 
springs or seeps to supplement or sometimes actually supply water for their operation. Because an 
ephemeral drainage flows in response to precipitation or snowmelt, water availability is inherently 
variable, and use could be described as opportunistic. Where upstream regulation exists, limited flow in 
headwaters reaches may not reach downstream reaches because it is captured by livestock ponds 
impoundments. 


Pollutant point sources, including coal mines, are required to obtain a MPDES permit for any point of 
discharge of pollutants to state waters, and are given effluent limitations which regulate the discharge 
of pollutants into the receiving water of the state. Western coal mines use engineered settling ponds to 
treat wastewater, which allow pollutants to settle out of the water prior to discharge. Through 
MSUMRA, the mines are required to meet pollutant regulations through phases of reclamation which 
function as the best technology currently available through reclamation; ponds which are not 
designated as permanent postmine features are also removed to support minimization of disturbance 
impacts to the hydrological balance. All sedimentation ponds are required to maintain the capacity for a 
10-year, 24-hour precipitation event. Essentially, most impoundments related to coal mining are 
temporary impoundments designed to protect water quality and water users during mining from all 
surface runoff of the mine, and are removed when reclamation is established. The ponds retained after 
mining are developed and permitted for livestock and/or wildlife utilization, and permitted under a 
water right as required.  


When actions related to coal mining cause off-site impacts to an extent that water quality standards are 
violated, water rights are impacted, or land or beneficial water uses are adversely affected, this is known 
as material damage (Section 2.1.1). The mining project at issue must be designed to prevent material 
damage. If, despite such design measures, a water right was adversely affected, the permittee would be 
in violation of their permit and required by ARM 17.24.648 to provide a replacement water supply if any 
existing water source, used for any legitimate use, becomes inadequate or unusable due to mining 
operations in the project area. Given the baseline data available, location of existing stock water ponds, 
and contributing areas for these resources, impacts are not expected to ponds within the cumulative 
hydrologic impact area from surface water effects related to mining in Area F. 


The effects of spoils material either replacing, or interacting with, existing springs is a complex issue 
which is analyzed during groundwater modeling and in the probable hydrologic consequence (PHC) 
assessment. Springs and seeps are surface expressions of groundwater and naturally their sources vary. 
Some springs, and commonly seeps, are shallowly sourced from perched (isolated) groundwater 
including alluvial or colluvial deposits. Others may be outcrops of transmissive materials, or even water 
under pressure finding its way to the surface due to a zone of weakness such as a fracture or fault. The 
source of a spring largely dictates the chemistry of water emanating from the spring, and this water is 
subject to geochemical processes to reach an equilibrium within this setting. A spring with an 
undisturbed source should see no impact from mining. A spring with an interrupted or modified source 
may see some change in water chemistry as equilibrium is re-established. Naturally a spring from a 
perched or shallow source directly mined through or otherwise affected by mining and replacement 
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with spoil material will see the most apparent effects of mining. Such impacts are, as noted, generally 
allowable within the permit area and do not constitute material damage. 82-4-203(32), MCA.  


Spoil material is almost completely composed of overburden, which is the overlying material above a 
mined coal seam. This material of course varies with local geology. During mining, this material is 
typically blasted and moved as infill into a previously mined cut or pass of an active pit. When blasted, 
sandstones and other members of the Fort Union formation have freshly exposed faces which expose 
soluble ions to groundwater during resaturation of the spoil. Despite the fact that the intact, premine 
strata is made of the same material as blasted spoil (which is removed and then but back in place as 
infill), is made of the same material, the water chemistry can be affected until it has reached an 
equilibrium again. The duration of this impact varies with the extent of the source, rate of infiltration, 
chemistry of sourced water, and the rate of outflow. 


As with impacts from mine sedimentation ponds, if probable material damage was identified the permit 
would be denied. If, despite all designs measures to prevent material damage, a spring were 
unexpectedly impacted by mining, the permittee would be in violation of their permit and 
unconditionally required under ARM 17.24.648 to provide a replacement source of water in support of a 
legitimate use.  


9.5.1 Wetlands 


The oldest comprehensive wetland inventory for the Rosebud Mine was done in 1995 to determine 
jurisdictional status of wetlands and other waters of the U.S. (MME, 1995). At the time of the report, 66 
wetlands comprising 27 acres of land were identified within and adjacent to the Rosebud Mine permit 
areas A, B, C, D, and E using the 1987 Corps of Engineers Wetlands Delineation Manual (USACE, 1997). 
Because the study was done during mining, many of the wetland features within the mine area occur 
around the edges of and downstream of temporary sediment control ponds. Other wetlands are 
associated with stock ponds and dikes created by ranchers to retain surface water. Almost half of the 
wetlands acreage was associated with the Area C permit, and these wetlands are predominately located 
in the West Fork Armells Creek watershed and will not be affected by the proposed action in Area F. 


Cedar Creek Associates, Inc. (Cedar Creek), conducted an inventory of wetlands in and adjacent to Area 
F in 2007 (WECo, 2009). Based on examination of aerial imagery, data from the National Wetland 
Inventory, and determination of various site characteristics, Cedar Creek initially identified 91 potential 
wetland sites for further investigation. Multiple field methodologies were used in 2013 to thoroughly 
evaluate and delineate each site (WECo, 2013) using US Army Corps of Engineers Wetlands Delineation 
Manual (USACE, 1987), the Regional Supplement to the US Army Corps of Engineers Wetland 
Delineation Manual: Great Plains Region (USACE, 2010), and “Minimum Standards for Acceptance of 
Preliminary Wetlands Delineations” (USACE, 2001). From these 91 potential sites, 11 were determined 
to meet the formal guidelines established for designations and Waters of the U.S. (WUS). Two additional 
stock ponds were also classified as potential WUS. These additional sites are either completely or almost 
completely outside of the permit boundary and it is unlikely that they would be impacted by mine-
related operations.  


The other 11 wetland sites designated are Great Plains Region wetlands, characterized mainly by moist, 
heavily vegetated water-course bottoms, and a few moderately vegetated upland seeps where surface 
ponding, overland flow, or subirrigation capable of supporting wetland vegetation. Wetlands range in 
size from 0.13 acres (F061) to 2.38 acres (Wetland F) and are present as narrow bands and directly 
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related to the frequency and amount of available moisture in channel bottoms. Wetlands extend a few 
hundred to a couple thousand feet from the discharge point prior to infiltration or evaporation of 
surface water.  


The identified Area F wetlands and WUS are listed in Table 9-2, and shown in Figure 9-1. A total of 12.21 
acres are present, with 63% (7.65 acres) of the total acreage within the permit boundary. None of the 
wetlands were ruled as jurisdictional wetlands when reviewed by the USACE in 2013.  


Within the wetlands identified in Table 9-2, 4 of 11 features (wetlands A, F049, F058, and F061) are not 
anticipated to be affected by proposed mining operations. Mine cut planning, minimized disturbance 
within channel/alluvial areas, limited haul road crossings, and the proposed hydrological control plan 
avoids or lessens potential impacts to these wetlands. Wetland A occurs in an area which is 
hydrologically disconnected from mine surface drainage. The remaining wetlands occur either partially 
or wholly within the permit boundary and are upgradient of proposed mining. 


The remaining 7 of 11 wetland features could be affected by mining operations. The severity of these 
impacts range from the complete elimination of Wetland C (within the permit boundary), reduction of 
flow and/or a change in water chemistry (Wetlands B, F, F028 – all within the permit boundary), 
expected impacts from construction of the haul road (Wetland D – within the permit boundary), to 
anticipated indirect effects associated with relocating Horse Creek Road (Wetlands E and F081 – both 
outside the permit boundary and below the Rosebud Coal outcrop). Impacts on individual wetlands are 
discussed by drainage in the following sections.  


Potential impacts due to loss of wetland habitat as a result of direct or incidental effects of mining 
operations was analyzed for Montana Natural Heritage Program identified species of concern recorded 
in surveys of the surrounding area within the past 20 years. These species include 3 amphibians, 15 
birds, 1 reptile, and 5 mammals, with no observations of species of concern within Area F wetlands 
(WECo, 2017 [3]).  


Species of concern with small home ranges, or those dependent on wetlands for large portions of their 
lifecycle are most vulnerable to losses of suitable wetland habitat. Species of concern with small home 
ranges or large lifecycle dependency on wetlands potentially affected by wetland habitat loss in and 
around Area F include the Great Plains Toad (Anaxyrus cognatus), Plains Spadefoot (Spea bombifrons), 
and Snapping Turtle (Chelydra serpentina). While these species have not been identified in the 
assessment area, observations have been recorded in the surrounding area, and the wetlands may 
provide suitable habitat. Other species with larger home ranges or migratory habits are less likely to be 
impacted by loss of wetland habitat related to mining (WECo, 2017 [3]). In the case of species of concern 
with large home ranges, less dependency on wetlands during their lifecycle, and migratory habits, 
wetlands identified in Table 9-2 may be suitable for occasional foraging habitat. Potential for nesting 
habitat was also noted for the Great Blue Heron (Ardea Herodias) and Long-Billed Curlew (Numenius 
americanus) adjacent to suitable wetlands. All wetlands assessed were associated with livestock grazing, 
which affects diversity, stability, and suitability of the habitat for plant and animal species. Aquatic 
organisms utilizing assessed wetland and pond features in and around Area F generally face highly 
variable water supply, temperature, pH, and dissolved conditions which may be subject to 
episodic/irregular flooding, extended or infrequent dry intervals, and freezeout. Associated with 
livestock utilization for grazing and potentially watering, nutrient loading and organic sediment 
deposition is expected with this land use, as conditions permit livestock utilization.  
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Minimization of impacts to wildlife resources, as required by ARM 17.24.751, is provided by a plan 
detailed in Section 2.3 of Appendix N to the Permit (WECo, 2017 [3]) and incorporated into the mine 
plan. The general overview of this plan is to: 


• Avoid disruptive, unsafe, and costly containment of precipitation-driven runoff which 
would be necessary to mine coal beneath primary channels, which also directed haul 
road placement in limited crossings;  


• Avoiding centralized water handling, which also benefits the hydrologic balance through 
minimizing disturbance in alluvium and recharge areas for wetlands; 


• Placement of a decentralized ditch and sedimentation pond network, which may allow 
for shallow infiltration and possible recharge of wetlands; 


• Haul road design parameters minimize crossings, and runoff will be directed through 
sedimentation features to minimize impacts to water quality, and; 


• All discharges will be routed through MPDES outfalls, which include technology-based 
and water-quality based effluent limitations, as appropriate.  


The functions and values of wetlands which are anticipated to be impacted by mining operations in Area 
F were assessed utilizing the Montana Wetland Assessment Method (MWAM), which was developed for 
the Montana Department of Transportation in 2008 (MDOT, 2008). Each assessed wetland (see Table 9-
2) was ranked a Category III wetland. Wetland category ranking is based on 12 function/value inputs 
which include habitat for federal threatened and endangered species, habitat for state-listed imperiled 
or vulnerable plant and animal species, habitat quality for fish and wildlife species, flood attenuation, 
water storage and groundwater recharge characteristics, geomorphic characteristics, ecological 
productivity, and the known/potential use for recreation and/or education. Category III wetlands, 
according to the MWAM manual are more common and less diverse than Category I and II wetlands, do 
not offer significant or high-quality functions/values for species of concern or general wildlife habitat, 
but may provide other functions and values in the landscape alone or in combination.  


In addition to the MWAM-based classification of wetlands, the method also describes a functional unit 
value derived from a functional point score for each function/value input, and multiplied by the 
existing/expected acreage in the assessment area (wetland size). Functional units are used as a metric 
for assessing impacts and mitigation needs, and were utilized in the Wetland Mitigation Plan (Section 5, 
WECo, 2017 [3]). As described in the Mitigation Plan “Wetland mitigation will replace lost functional 
acres”, which was interpreted to “replace functional units” as described above. Replacement of 
functional units in wetlands expected or anticipated to be impacted by mining operations in Area F 
includes wetland impacts within the permit boundary, and development of mitigation measures is 
described by the Wetland Mitigation Plan to occur two years prior to anticipated impacts. 


Actions presented in the Wetland Mitigation Plan follow three potential options: 


• Restoration other wetlands within the same 10-digit HUC (Armells Creek) watershed; 
• Enhancing assessed wetlands minimally or partly impacted by Area F mining operations; 
• Proactive development of wetlands in early mined stages within Area F, prior to 


impacting wetlands in later stages of mining Area F.  


While impacts to wetlands inside and outside the permit boundary are minimized through the measures 
described in the above wildlife plan, the impacts incurred during and incidental to mining in Area F are 
effectively offset by the Wetland Mitigation Plan during and following active mining operations. No 
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anticipated material damage has been identified to those wetlands outside the permit boundary. As 
required, approved wildlife monitoring plan, and water resource monitoring following an approved 
monitoring and quality assurance plan will be used to identify unexpected or unforeseen impacts 
associated with mining operations. If such unexpected impacts should occur, the permittee would be 
required under ARM 17.24.751(2)(f) to provide a replacement source of water in support of a legitimate 
use. 


9.5.2 Changes to Surface Water Hydrology by Drainage 


A discussion of impacts to surface water is given below. For each drainage basin, mining history, 
proposed operations and relevant monitoring data are discussed. Impacts to the drainage basins below 
fall under the following categories: 


• Alterations in surface and or spring flows from source groundwater drawdown 
• Alterations in surface flows from disturbance of the watershed and stream channels 
• Removal of tributary sources during mining 
• Surface water quality changes from changes in source groundwater quality 
• Surface water quality and quantity changes from MPDES discharges to surface water 
• Water quality changes from runoff from mining infrastructure (roads & industrial 


facilities) 


9.5.2.1 West Fork Armells Creek  


The West Fork Armells Creek drainage covers approximately 148 square miles with major tributaries 
including Robbie Creek and Trail Creek. The cumulative hydrologic impact area extends to the 
confluence with Trail Creek at river mile 16.2, with an extent of approximately 61.6 square miles. 
Outside of tributary drainages (Trail, McClure, Robbie, Donley, and Black Hank Creek drainages), the 
Upper West Fork Armells Creek (12-digit HUC 101000011102) drains an area of roughly 30 square miles. 


Disturbance associated with Area F consists of 16 acres within the Upper West Fork Armells Creek 
drainage, which is less than 1% of the total drainage. This disturbance will be graded into the Black Hank 
Creek drainage following mining, and no Area F disturbance will result in discharge to the Upper West 
Fork Armells Creek drainage. Within the Upper Wells Fork Armells Creek previous mining associated 
with Area C-West occurred from 2008 to 2014. This previous mining resulted in two discharges at 
MPDES outfall 101, occurring in July 2013 and March 2014.  


Waters within the Upper West Fork Armells Creek drainage are classified C-3 pursuant to ARM 
17.30.611(1)(c), which classifies waters within the Yellowstone River drainage. C-3 beneficial uses and 
water quality standards are established under ARM 17.30.629. Subject to the pending appeal described 
in Section 2.1.1, ephemeral streams are not subject to the specific water quality standards of ARM 
17.30.620 through 17.30.629 (including Circular DEQ-7, Montana Numeric Water Quality Standards). 
ARM 17.30.637(4). The narrative standard in ARM 17.30.629(1) applies to all C-3 waters in the 
cumulative hydrologic impact area. 


Existing uses of the surface waters at issue include agriculture (stock water), aquatic life and wildlife 
(inclusive of species endemic to the area and acclimated to the existing water regime and quality). 
Water quality will be maintained to support the existing uses, per 75-5-303(1), MCA for all waters within 
the cumulative hydrologic impact area. 
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Baseline conditions within this subsection describe springs, ponds, and stream monitoring sites which 
are not addressed in other portions of the CHIA (Section 9.5.2.2 through Section 9.5.2.6). Six springs 
(SP-34, SP-35, SP-37, SP-63, SP-67, and SP-112A), eight stream sites (CG-21, CG-23, SW-100 through SW-
104, SW-135), and four stock ponds (PO-922, PO-923, PO-940, PO-970), and provide data for baseline 
and monitoring for potential surface water impacts associated with mining in the Upper West Fork 
Armells Creek drainage. These springs were monitored due to the potential impact of mine-caused 
drawdown in their source. SP-34 and SP-67 are derived from the overburden, SP-35 and SP-37 are from 
the Rosebud Coal, SP-76 is from a Rosebud Coal and clinker, and SP-63 is from the McKay Coal. TDS 
measured at these springs varies widely from around 800 mg/L (SP-37) to over 3,700 mg/L (SP-63). 
While some springs, such as SP-37 and SP-67 have relatively consistent TDS concentrations through 
time, other springs such as SP-63 and SP-34 have had large changes in TDS through time. SP-63 has had 
large changes in chloride concentration. The two highest concentrations, 40 mg/L and 43 mg/L, were in 
late 2005 and 2011 respectively. These years correspond with high precipitation years. SP-63 is 
downstream from a county road and the mine’s haul road. The high chloride at this site may be related 
to runoff laden with magnesium chloride mixing with the spring water at the sampling point, however 
trends in magnesium concentrations were not correlated with trends in chloride concentrations at this 
spring. Even when mining was closest to the springs, in the early to middle 2000’s, the springs were 
observed to produce similar water quantity to the baseline condition. 


Of the available stream sites in the Upper West Fork Armells Creek drainage, CG-23 provides the longest 
period of record and the largest number of water quality samples and flow observations. Since 1979 
there have been 231 site visits to CG-23, 47 of which recorded an observation of flow other than dry, 
only 12 of which resulted in measurable flow at this crest gage site. Since 1986, there have been 5 water 
quality samples, 3 of which occurred on the same day in March of 1989 and were coded T-M-B. These 
three samples are assumed to represent top, middle, and bottom grab samples.  Outside of CG-23, 
seven short-lived sampling sites established in the mid-1980’s (CG-21, SW-100 through SW-104, and SW-
135) collected 1-2 water quality samples each and no flow measurements. 


Pond PO-923 provided 37 water quality samples, 36 of which occurred after 2002. Water quality at this 
source was highly variable across a number of parameters, including TDS ranging from 612 mg/L to 
2,840 mg/L, sulfate ranging from 302 mg/L to 160 mg/L, chloride ranging from 3.3 mg/L to 21.9 mg/L, 
and total hardness ranging from 418 to 1,430 mg/L. Pond PO-970 also exhibited variable data through 
13 samples. PO-922 and PO-940 were sampled 1 and 3 times, respectively. 


Due to the extremely limited disturbance (16 acres) from Area F in the Upper West Fork Armells Creek 
drainage, the lack of an impacted surface water right, and the fact that that disturbance will drain 
through Black Hank Creek, no material damage related to mining operations in Area F has been 
identified with the Upper West Fork Armells Creek drainage. Further analyses of contributing drainages 
to the mainstem West Fork Armells Creek (to the Trail Creek confluence, as defined by the cumulative 
hydrologic impact area) follows in Section 9.5.2.2 through Section 9.5.2.6. 


Anticipated hydrologic impacts, or potential hydrologic impacts, associated with Area F mining 
operations were not identified inside or outside the proposed mine permit boundary. Potential for 
hydrologic impacts to water quantity and quality were assessed for the purposes of water quality 
standards, land use, and water rights. General concerns regarding impacts of MPDES sedimentation 
ponds and spoil influence on springs are addressed in Section 9.5. Potential hydrologic impact of 
removing this disturbed area from the Upper West Fork Armells Creek drainage, as well as the potential 
impact from including the additional area in the Black Hank Creek drainage was considered. No surface 
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water or spring water rights are anticipated to be impacted. The relative difference in this disturbance 
area would reduce the drainage area in an unnamed ephemeral tributary of West Fork Armells Creek by 
less than 2%, and add less than 1% drainage area to an unnamed ephemeral tributary of Black Hank 
Creek. In both cases re-routing the contributing area would be minor changes to small portions of the 
receiving sub-drainages. No impacts are expected to occur during mining, or in the postmine landscape 
due to mining operations associated with Area F. As any potential hydrologic impacts from mining 
operations associated with Area F would occur within the permit boundary, the impacts do not 
constitute material damage as described in Section 2.1.1. 


All runoff leaving the proposed permit disturbance boundary is routed through MPDES outfall locations. 
No MPDES discharges are expected in the Upper West Fork Armells Creek drainage, and any discharge 
from the 16-acre disturbance within this drainage will be directed toward Black Hank Creek through a 
designated MPDES outfall. Reclamation of the postmine landscape will include this disturbance in the 
Black Hank Creek drainage. Discharges of mine related wastewater would generally be limited to 
precipitation-driven events, or capacity maintenance requirements. In both cases, compliant discharge 
water is regulated by the facility MPDES permit. Due to the ephemeral nature of receiving waters, no 
mixing zone can be issued and thus all discharges must meet MPDES effluent limitations at the outfall 
location during mining and initial reclamation phases.  


In the event that material damage, which is not reasonably expected to occur, did in fact occur despite 
the project’s design measures to prevent material damage, the permittee would be in violation of its 
permit and unconditionally required by ARM 17.24.648 to provide a replacement water supply if any 
existing water sources, used for domestic or agricultural use, becomes inadequate or unusable due to 
mining operations in the project area.  


The proposed mine plan is designed to prevent material damage (as described in Section 2.1), including 
surface water quality, quantity, and beneficial use impacts to West Fork Armells Creek during and after 
the proposed mining occurs. These measures include the use of decentralized drainage control, 
minimized disturbance of alluvium of main channels, development and geometry of mine cut 
placement, handling of soils, spoil, and wastewater; wetland impact avoidance and mitigation, 
adherence to the plan for minimization to wildlife resources; and application of the approved 
reclamation plan and postmine land use. Reclamation following mining is designed approximate 
premine drainage and surface hydrological functions through grading to an approved postmine 
topography, and as part of an approved reclamation plan and postmine land use(s).  


9.5.2.2 Trail Creek 


The Trail Creek drainage above the confluence with McClure Creek (Trail Creek river mile 5.8) is 
approximately 3.5 sq. mi. in extent. This portion of the drainage forms the headwaters of the greater 
Trail Creek drainage, which includes McClure, Middle Fork Trail Creek and North Fork Trail Creek before 
joining the mainstream West Fork Armells Creek (river mile 16.2).  


Proposed disturbance associated with Area F consists of approximately 4% of the Trail Creek drainage 
upstream of McClure Creek. Mining in Area F would occur from years 15-16 in the mine plan. No mining 
has previously occurred within the local Trail Creek drainage.  


Waters within the Trail Creek drainage are classified C-3 pursuant to ARM 17.30.611(1)(c), which 
classifies waters within the Yellowstone River drainage. C-3 beneficial uses and water quality standards 
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are established under ARM 17.30.629. Subject to the pending appeal described in Section 2.1.1, 
ephemeral streams are not subject to the specific water quality standards of ARM 17.30.620 through 
17.30.629 (including Circular DEQ-7, Montana Numeric Water Quality Standards). ARM 17.30.637(4). 
The narrative standard in ARM 17.30.629(1) applies to all C-3 waters in the cumulative hydrologic 
impact area. 


Existing uses of the surface waters at issue include agriculture (stock water), aquatic life and wildlife 
(inclusive of species endemic to the area and acclimated to the existing water regime and quality). 
Water quality will be maintained to support the existing uses, per 75-5-303(1), MCA for all waters within 
the cumulative hydrologic impact area. 


Baseline conditions include Spring 7 and Wetland B within the permit area, and Pond 9 in an adjacent 
part of the drainage with no mining-associated surface water contribution. No streamflow or stream 
water quality samples were collected in the local Trail Creek drainage, water quality samples and field 
observations were made for Pond 9 and Spring 7. Water quality in Spring 7 was highly variable: TDS 
ranged from 856 mg/L to 2,290 mg/L, Sulfate ranged from 116 mg/L to 1,220 mg/L, and total hardness 
ranged from 705 mg/L to 1,440 mg/L. Pond water quality was also highly variable in the Trail Creek 
drainage: TDS ranged from 1,760 mg/L to 6,620 mg/L sulfate ranged from 1,000 mg/L to 3,920 mg/L, 
and dissolved magnesium ranged from 210 mg/L to 807 mg/L. Although flow measurements are not 
available, the PHC calculated annual contributions for Trail Creek indicate this drainage is a small 
contribution within the Armells Creek drainage. Due to the expected ephemeral conditions within the 
permit boundary and generally within Trail Creek above McClure Creek, flow contributions are naturally 
tied to precipitation events (including snow melt), and vary from year to year. Baseline water quality 
exceeded (on one or more occasion) livestock water quality guidelines for magnesium, pH, and sulfate 
(Pond 9) Observed exceedances in baseline data, even occasional, are useful in understanding premine 
natural variability.  


Anticipated hydrologic impacts, or potential hydrologic impacts, associated with Area F mining 
operations were identified inside the proposed mine permit boundary. Potential for hydrologic impacts 
to water quantity and quality were assessed for the purposes of water quality standards, land use, and 
water rights. General concerns regarding impacts of MPDES sedimentation ponds and spoil influence on 
springs are addressed in Section 9.5.  


Within the Area F permit area within the Trail Creek drainage anticipated impacts to Spring 7 and 
Wetland B under the proposed mine plan. Removal of the Rosebud Coal would impact Spring 7 by 
eliminating or reducing spring flow and changing the quality of the remaining flow. Additionally, surface 
disturbance associated with the haul road and water management would occur at or very near Spring 7. 
Drawdown in the unmined Rosebud Coal is forecast to be about 20 feet immediately after coal is 
removed (WECo, 2016 [1]). Reduced flow from Spring 7 would affect Wetland B, also in the permit area, 
by reducing the areal extent of the wetland, reducing habitat and function which would be further 
reduced by haul road construction.  


Under the approved mine plan, the mine passes located adjacent to Spring 7 will not be mined. The 
nearest mine passes would be located approximately 2,000 feet to the south of Spring 7. No surface 
disturbance would be necessary near Spring 7 and impacts to Spring 7 would most likely be minor. Pond-
30 (MPDES) would be unnecessary and no disturbance of Wetland B would occur. Approximately five 
feet of drawdown from mining could occur at Spring 7, potentially causing a minor reduction in spring 
flow during the nearest mining approach. After mining, spring flow should recover to premine 
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conditions relatively quickly because the source unit for Spring 7 is not disturbed. Because no spoil 
would be created by mining in the source area for Spring 7, no water quality impacts are predicted. 
These expected impacts are minor and occur inside the permit boundary, thus do not constitute 
material damage. 


Anticipated hydrologic impacts, or potential hydrologic impacts, associated with Area F mining 
operations were not identified outside the proposed mine permit boundary. The potential for hydrologic 
impacts to water quantity and quality were assessed for the purposes of water quality standards, land 
use, and water rights. General concerns regarding impacts of MPDES sedimentation ponds and spoil 
influence on springs are addressed in Section 9.5.  


All runoff leaving the proposed permit boundary is routed through MPDES outfall locations. Discharges 
of mine related wastewater would generally be limited to precipitation-driven events, or capacity 
maintenance requirements. In both cases, compliant discharge water is regulated by the facility MPDES 
permit. Due to the ephemeral nature of receiving waters, no mixing zone can be issued and thus all 
discharges must meet MPDES effluent limitations at the outfall location during mining and initial 
reclamation phases.  


In the event that material damage, which is not reasonably expected to occur, did in fact occur despite 
the project’s design measures to prevent material damage, the permittee would be in violation of its 
permit and unconditionally required by ARM 17.24.648 to provide a replacement water supply if any 
existing water sources, used for domestic or agricultural use, becomes inadequate or unusable due to 
mining operations in the project area.  


The proposed mine plan is designed to prevent material damage (as described in Section 2.1), including 
surface water quality, quantity, and beneficial use impacts to Trail Creek during and after the proposed 
mining occurs. These measures include the use of decentralized drainage control, minimized disturbance 
of alluvium of main channels, development and geometry of mine cut placement, handling of soils, spoil, 
and wastewater; wetland impact avoidance and mitigation, adherence to the plan for minimization to 
wildlife resources; and application of the approved reclamation plan and postmine land use. 
Reclamation following mining is designed approximate premine drainage and surface hydrological 
functions through grading to an approved postmine topography, and as part of an approved reclamation 
plan and postmine land use(s).  


9.5.2.3 McClure Creek  


The McClure Creek drainage is approximately 3 sq. mi in extent. The drainage extends approximately 3.5 
miles along the mainstem, flowing north east before joining Trail Creek at river mile 5.8.  


Disturbance associated with Area F consists of approximately 18% of the McClure Creek drainage. 
Mining in Area F would occur from years 13-15 in the mine plan. No mining has previously occurred 
within the McClure Creek drainage.  


Waters within the McClure Creek drainage are classified C-3 pursuant to ARM 17.30.611(1)(c), which 
classifies waters within the Yellowstone River drainage. C-3 beneficial uses and water quality standards 
are established under ARM 17.30.629. Subject to the pending appeal described in Section 2.1.1, 
ephemeral streams are not subject to the specific water quality standards of ARM 17.30.620 through 
17.30.629 (including Circular DEQ-7, Montana Numeric Water Quality Standards). ARM 17.30.637(4). 
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The narrative standard in ARM 17.30.629(1) applies to all C-3 waters in the cumulative hydrologic 
impact area. 


Existing uses of the surface waters at issue include agriculture (stock water), aquatic life and wildlife 
(inclusive of species endemic to the area and acclimated to the existing water regime and quality). 
Water quality will be maintained to support the existing uses, per 75-5-303(1), MCA for all waters within 
the cumulative hydrologic impact area. 


No streamflow or stream water quality samples were collected in the McClure Creek drainage, water 
quality samples and field observations were made for Pond 8 and Springs 10, 11, and 14. Water quality 
in springs was highly variable: TDS ranged from 830 mg/L to 2,600 mg/L, Sulfate ranged from 295 mg/L 
to 1,200 mg/L, and total hardness ranged from 597 mg/L to 1,570 mg/L. Pond water quality was also 
highly variable in the McClure Creek drainage: TDS ranged from 1,780 mg/L to 5,510 mg/L sulfate ranged 
from 890 mg/L to 3,180 mg/L, and dissolved magnesium ranged from 219 mg/L to 684 mg/L. Although 
flow measurements are not available, the PHC calculated annual contributions for McClure Creek 
indicate this drainage is a small contribution within the Armells Creek drainage. Due to the expected 
ephemeral conditions within the permit boundary and generally within McClure Creek, flow 
contributions are naturally tied to precipitation events (including snow melt), and vary from year to 
year. Baseline water quality exceeded (on one or more occasion) livestock water quality guidelines for 
magnesium, pH, and sulfate (Pond 8) Observed exceedances in baseline data, even occasional, are 
useful in understanding premine natural variability.  


Anticipated hydrologic impacts, or potential hydrologic impacts, associated with Area F mining 
operations were identified inside the proposed mine permit boundary. Potential for hydrologic impacts 
to water quantity and quality were assessed for the purposes of water quality standards, land use, and 
water rights. General concerns regarding impacts of MPDES sedimentation ponds and spoil influence on 
springs are addressed in Section 9.5.  


Within the Area F permit boundary portion of the McClure Creek drainage anticipated hydrologic 
impacts were identified at Springs 10 and 11, and Wetlands C and F028. Springs 10 and 11 are sourced 
from overburden and Rosebud Coal, or Rosebud Coal and clinker, and each of these springs occur at or 
near the edge of mine cuts. Wetlands C and F028, associated with Spring 10 and 11 respectively, are in 
turn expected to be impacted by mining. Cessation in flow is an anticipated impact to Spring 10 as water 
bearing materials, including the Rosebud Coal seam, clinker and/or overburden are removed with mine 
progression. Water quality in springs is typically influenced by the material bearing the water. As mine 
cuts progress, overburden is used to fill voids left from a prior cut or pass. Often this is done in by 
blasting the material to maximize efficiency. The resulting fill is a largely unconsolidated layer called 
spoil, which may have greater transmissivity than the overburden source. Newly exposed faces may 
subject salts and other soluble constituents to groundwater. Through this process, water quality from 
Spring 10 will be affected after resaturation of the strata, and is expected to resemble spoil water 
quality for several to tens of decades. Because Spring 10 is the source for Wetland C, a reduction or 
cessation of flow is expected to impact this resource. Wetland C may or may not redevelop in the 
postmine landscape, depending on available water quantity and quality. Proposed mine cuts would 
likely reduce or eliminate flow at Spring 11 because it issues from Rosebud Coal, or overburden. While 
Spring 11 is not located within the proposed mine cuts, water levels in the Rosebud Coal would decline 
as the coal is dewatered and removed. Maximum drawdown in the Rosebud Coal has been predicted to 
be roughly 60 feet in this area (WECo, 2016 [1]). Drawdown will hydrologically impact Wetland F028 
through reduction or elimination of source water. A reduction of flow at Spring 11 would result in loss of 
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wetland habitat, reductions in the availability of drinking water for livestock and wildlife, and reductions 
in macroinvertebrate food sources. All hydrological impacts to Springs 10 or 11, or Wetlands C and F028 
would occur entirely within the permit boundary (and thus not constitute material damage, see 82-2-
227(3)(a), MCA). Wetland loss within the permit area would nonetheless be offset by the Mitigation 
plan, as described in Section 9.5.1 and pursuant to ARM 17.24.751(2)(f). 


Anticipated hydrologic impacts, or potential hydrologic impacts, associated with Area F mining 
operations were identified outside the proposed mine permit boundary. Potential for hydrologic 
impacts to water quantity and quality were assessed for the purposes of water quality standards, land 
use, and water rights. General concerns regarding impacts of MPDES sedimentation ponds and spoil 
influence on springs are addressed in Section 9.5.  


Potential impacts indirectly related to Area F mining in the McClure Creek drainage were identified 
outside the permit boundary. MPDES ponds inside the permit boundary, and within the contributing 
drainage of Pond 8 will reduce inflow contributions to Pond 8, which is located outside of the permit 
boundary. Pond 8 is associated with water right 42KJ 8211 00, and is used for livestock watering. A 1.2 
square mile contributing drainage area drains into Pond 8, Spring 14 also contributes water to the pond. 
All the Area F disturbance (351 acres) within the McClure Creek drainage occurs within the contributing 
drainage for Pond 8, accounting for approximately 45% of the total contributing area for Pond 8.  


Due to the short duration of mining activities proposed within this drainage, it is conceivable that the 
contributing drainage associated with mining at Area F could be impounded during mining and prior to 
MPDES outfall conversion to Western Alkaline standards discharges associated with reclaimed areas of 
the mine. Although it is known that Spring 14 contributes to Pond 8, flow measurements were not 
possible for this source as the seep issues over a broad area. Spring 14 was monitored 25 times between 
late 2015 and March of 2018, each visit included a qualitative observation recording flowing conditions 
at this site; this spring may issue from a sub-McKay source where water quantity impacts are not 
expected from coal mining, but may also be sourced partially by shallow groundwater in the McClure 
Creek alluvium/colluvium. Water quality sampling in Spring 14 indicates that water is within the 
livestock consumption guidelines, and supports this beneficial use. Neither the PHC or EIS identified a 
hydrologic impact with Pond 8 or Spring 14, with the rationale that sufficient supply was anticipated to 
satisfy (livestock) use and Spring 14 was likely sourced from sub-McKay strata (WECo, 2017 [2]; MDEQ 
and OSMRE, 2018). There will not be material damage to Pond 8 in terms of land uses or beneficial uses 
of water being adversely affected, water quality standards being violated, or water rights being 
impacted. The best available science shows water supply to Pond 8 comes from elsewhere in the un-
impacted strata and may be supplemented by the remaining intact drainage; and in the event that 
monitoring showed a flow-derived impact, MPDES discharges would be used to augment the flow after 
meeting minimum treatment and detention requirements of ARM 17.24.639. Water quality of related 
existing MPDES discharges used as proxy data indicate that water would fall within baseline variability 
for Pond 8. 


All runoff leaving the proposed permit boundary is routed through MPDES outfall locations. Discharges 
of mine related wastewater would generally be limited to precipitation-driven events, or capacity 
maintenance requirements. In both cases, compliant discharge water is regulated by the facility MPDES 
permit. Due to the ephemeral nature of receiving waters, no mixing zone can be issued and thus all 
discharges must meet MPDES effluent limitations at the outfall location during mining and initial 
reclamation phases.  
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In the event that material damage, which is not reasonably expected to occur, did in fact occur despite 
the project’s design measures to prevent material damage, the permittee would be in violation of its 
permit and unconditionally required by ARM 17.24.648 to provide a replacement water supply if any 
existing water sources, used for domestic or agricultural use, becomes inadequate or unusable due to 
mining operations in the project area.  


The proposed mine plan is designed to prevent material damage (as described in Section 2.1), including 
surface water quality, quantity, and beneficial use impacts to McClure Creek during and after the 
proposed mining occurs. These measures include the use of decentralized drainage control, minimized 
disturbance of alluvium of main channels, development and geometry of mine cut placement, handling 
of soils, spoil, and wastewater; wetland impact avoidance and mitigation, adherence to the plan for 
minimization to wildlife resources; and application of the approved reclamation plan and postmine land 
use. Reclamation following mining is designed approximate premine drainage and surface hydrological 
functions through grading to an approved postmine topography, and as part of an approved reclamation 
plan and postmine land use(s).  


9.5.2.4 Robbie Creek  


The Robbie Creek drainage, in addition to Trail Creek, is one of the largest tributaries within the West 
Fork Armells Creek watershed and includes Donley and Black Hank creeks within the 31.6 square mile 
contributing area. Robbie Creek upstream of the Donley Creek confluence (river mile 1.1) drains an 
extent of 8.5 square miles.  


Disturbance associated with area F consists of approximately 24% of the Robbie Creek drainage 
upstream of Donley Creek. Mining in Area F would occur from years 6-14 in the mine plan, and does not 
include disturbance to the main channel other than a haul road crossing. No mining has occurred within 
the Robbie Creek drainage upstream of Donley Creek. 


Waters within the Robbie Creek drainage are classified C-3 pursuant to ARM 17.30.611(1)(c), which 
classifies waters within the Yellowstone River drainage. C-3 beneficial uses and water quality standards 
are established under ARM 17.30.629. Subject to the pending appeal described in Section 2.1.1, 
ephemeral streams are not subject to the specific water quality standards of ARM 17.30.620 through 
17.30.629 (including Circular DEQ-7, Montana Numeric Water Quality Standards). ARM 17.30.637(4). 
The narrative standard in ARM 17.30.629(1) applies to all C-3 waters in the cumulative hydrologic 
impact area. 


Existing uses of the surface waters at issue include agriculture (stock water), aquatic life and wildlife 
(inclusive of species endemic to the area and acclimated to the existing water regime and quality). 
Water quality will be maintained to support the existing uses, per 75-5-303(1), MCA for all waters within 
the cumulative hydrologic impact area. 


Baseline data indicates highly variable water quantity, availability and quality in Robbie Creek and its 
contributing drainage. Robbie Creek exhibits ephemeral flow upgradient of Spring 13, which includes 
storm and wastewater contributions in Robbie Creek. The PHC and EIS documents indicate that 
subterranean formations force alluvial flow to the surface in the form of seeps adjacent to Spring 13, 
with an additional source from water within the McKay Coal seam (WECo, 2017 [2]; MDEQ and OSMRE, 
2018). Flow measurements do not exist on Robbie Creek downstream of CG-101, although aerial 
photographs indicate that flow may be ephemeral to intermittent extending several miles to the Donley 







Area F CHIA – Impacts & Assessment 


4/18/2019  56 


Creek confluence. An alluvial well (WA-222) suggests that Robbie Creek may be intermittent at this 
reach, although monitoring data is limited to a period generally wetter than the long-term average 
precipitation. Flow measurement and stream water quality samples were taken approximately at river 
mile 7 (CG-101), and river mile 9 (CG-102). Also within the Robbie Creek drainage are Springs 2-3 and 12-
13. Baseline water quality exceeded (on one or more occasion) chronic aquatic life standards for 
dissolved aluminum and total iron (CG-100, CG-101), and the chronic human health standard for 
selenium (Pond 2). Observed exceedances in baseline data, even occasional, are useful in understanding 
premine natural variability.  


Anticipated hydrologic impacts, or potential hydrologic impacts, associated with Area F mining 
operations were identified inside the proposed mine permit boundary. Potential for hydrologic impacts 
to water quantity and quality were assessed for the purposes of water quality standards, land use, and 
water rights. General concerns regarding impacts of MPDES sedimentation ponds and spoil influence on 
springs are addressed in Section 9.5.  


Within the Area F permit boundary portion of the Robbie Creek drainage anticipated hydrologic impacts 
were identified at Spring 13 and Wetland D. Spring 13 is sourced in McKay Coal and is situated adjacent 
to mining and the proposed haul road route. During mining and construction of the haul road flow from 
Spring 13 is anticipated to be reduced temporarily, but is expected to recover. A reduction in flow from 
Spring 13, in addition to 0.04 acres of haul road construction disturbance is anticipated to impact 
Wetland D. Following mining, the applicant’s wetland mitigation plan accounts for loss of function and 
value of the identified long-term impacts, and would be implemented through means as described in 
Section 9.5.1. Minimization of impacts to Spring 13 and Wetland D is accomplished through routing of 
the haul road, geometry of mine cuts, and minimized impact to the alluvium and main channel above 
Spring 13. Impacts to these resources are small in scope and expected to be temporary in nature. As 
these hydrologic impacts to Spring 13 and Wetland D occur within the permit boundary, the impacts do 
not constitute material damage as described in Section 2.1.1.  


Anticipated hydrologic impacts, or potential hydrologic impacts, associated with Area F mining 
operations were identified outside the proposed mine permit boundary. Potential for hydrologic 
impacts to water quantity and quality were assessed for the purposes of water quality standards, land 
use, and water rights. General concerns regarding impacts of MPDES sedimentation ponds and spoil 
influence on springs are addressed in Section 9.5.  


Potential impacts indirectly related to Area F mining in the Robbie Creek drainage were identified 
outside the permit boundary. Such impacts are incidental to mining operations, being designed, 
constructed, and operated by Rosebud County, and therefore do not constitute material damage as 
defined in Section 2.1.1 of this document. The PHC identified potential impacts to Wetland E and F-081 
that could occur during construction of a re-routed section of Horse Creek Road. Both wetlands are 
sourced from springs which emanate beyond the Rosebud Coal outcrop, and as a result water quality 
and quantity impacts to these springs is not anticipated due to mining operations. Impacts associated 
with the construction and operation of roads are regulated under a MPDES permit, which would address 
impacts to surface waters through an approved stormwater pollution protection plan (SWPPP).  


All runoff leaving the proposed permit boundary is routed through MPDES outfall locations. Discharges 
of mine related wastewater would generally be limited to precipitation-driven events, or capacity 
maintenance requirements. In both cases, compliant discharge water is regulated by the facility MPDES 
permit. Due to the ephemeral nature of receiving waters, no mixing zone can be issued and thus all 
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discharges must meet MPDES effluent limitations at the outfall location during mining and initial 
reclamation phases.  


In the event that material damage, which is not reasonably expected to occur, did in fact occur despite 
the project’s design measures to prevent material damage, the permittee would be in violation of its 
permit and unconditionally required by ARM 17.24.648 to provide a replacement water supply if any 
existing water sources, used for domestic or agricultural use, become inadequate or unusable due to 
mining operations in the project area.  


The proposed mine plan is designed to prevent material damage (as described in Section 2.1), including 
surface water quality, quantity, and beneficial use impacts to Robbie Creek during and after the 
proposed mining occurs. These measures include the use of decentralized drainage control, minimized 
disturbance of alluvium of main channels, development and geometry of mine cut placement, handling 
of soils, spoil, and wastewater; wetland impact avoidance and mitigation, adherence to the plan for 
minimization to wildlife resources; and application of the approved reclamation plan and postmine land 
use. Reclamation following mining is designed approximate premine drainage and surface hydrological 
functions through grading to an approved postmine topography, and as part of an approved reclamation 
plan and postmine land use(s).  


9.5.2.5 Donley Creek  


The Donley Creek drainage is a tributary of Robbie Creek, and includes Black Hank Creek within the 22.7 
sq. mi. total drainage area. The area upstream of the Black Hank Creek confluence (river mile 4.8) 
consists of 8.7 square miles.  


Disturbance associated with Area F consists of approximately 22% of the drainage above Black Hank 
Creek. Mining in Area F would occur from years 1-12 in the mine plan, and does not include disturbance 
to the main channel other than a haul road crossing. No mining has occurred within the Donley Creek 
drainage upstream of Black Hank Creek. 


Waters within the Donley Creek drainage are classified C-3 pursuant to ARM 17.30.611(1)(c), which 
classifies waters within the Yellowstone River drainage. C-3 beneficial uses and water quality standards 
are established under ARM 17.30.629. Subject to the pending appeal described in Section 2.1.1, 
ephemeral streams are not subject to the specific water quality standards of ARM 17.30.620 through 
17.30.629 (including Circular DEQ-7, Montana Numeric Water Quality Standards). ARM 17.30.637(4). 
The narrative standard in ARM 17.30.629(1) applies to all C-3 waters in the cumulative hydrologic 
impact area. 


Existing uses of the surface waters at issue include agriculture (stock water), aquatic life and wildlife 
(inclusive of species endemic to the area and acclimated to the existing water regime and quality). 
Water quality will be maintained to support the existing uses, per 75-5-303(1), MCA for all waters within 
the cumulative hydrologic impact area. 


Baseline data indicates highly variable water quantity, availability and quality in Donley Creek and its 
contributing drainage. Donley Creek exhibits ephemeral flow, flowing only in response to precipitation 
and snow melt. Flow measurement and stream water quality samples were taken at river mile 7.1 (SW-
90), and river mile 9.5 (SW-89). Springs 4-6 and 9, and Ponds 5-7 were also used for water quality 
sampling and water quantity observations. Regulation at Pond 5 affects flow response to precipitation 
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events at SW-89, on the upstream end the Area F mine area; seepage from Pond 5 contributes to 
Wetland F049. Baseline water quality exceeded (on one or more occasion) acute aquatic life standards 
for dissolved aluminum (SW-90); chronic aquatic life standards for dissolved aluminum (SW-90), total 
cadmium (SW-89), total copper at 400 mg/L hardness (SW-90), total iron (SW-89, SW-90), selenium (SW-
90); Human health standards for arsenic (Pond 7, Spring 9), total lead (Pond 7), nitrate-nitrite (Spring 5), 
selenium (Pond 5); and livestock guidelines for total aluminum (Pond 7), arsenic (Pond 7), calcium (Pond 
6), fluoride (Pond 6), magnesium (Ponds 5-7), lab pH (Ponds 5-6), sulfate (Ponds 5-7), and total dissolved 
solids (Ponds 5-7). Observed exceedances in baseline data, even occasional, are useful in understanding 
premine natural variability within this drainage.  


Anticipated hydrologic impacts, or potential hydrologic impacts, associated with Area F mining 
operations were identified inside the proposed mine permit boundary. Potential for hydrologic impacts 
to water quantity and quality were assessed for the purposes of water quality standards, land use, and 
water rights. General concerns regarding impacts of MPDES sedimentation ponds and spoil influence on 
springs are addressed in Section 9.5.  


Within the Area F permit boundary portion of the Donley Creek drainage anticipated hydrologic impacts 
were identified at Spring 9 and Wetland F. Spring 9 is sourced in overburden material and is situated 
adjacent to mining. During mining this spring is expected to be eliminated, and is not expected to return 
in the postmine landscape. Removal of, or a reduction in flow from Spring 9 will also remove the source 
water for Wetland F, resulting in a loss of wetland habitat within the Area F permit boundary. Following 
mining, the applicant’s wetland mitigation plan accounts for loss of function and value of the 2.38 acres 
of identified long-term impacts, and would be implemented through means as described in Section 
9.5.1. Minimization of impacts to Spring 9 and Wetland F is not possible due to disturbance of the water 
bearing overburden source adjacent to Spring 9. As these hydrologic impacts to Spring 9 and Wetland F 
occur within the permit boundary, the impacts do not constitute material damage as described in 
Section 2.1.1. Potential hydrologic impact within the permit boundary was identified to a downstream 
surface water right, 42KJ 183513 00, a stock pond on Donley Creek. During baseline data collection, this 
dam was found to be breached and does not hold water. If this dam was repaired and put back to use, 
MPDES ponds may potentially impact the contributing drainage for this pond as described in Section 
9.5. If these impacts were to occur, their duration would extend from mining through initial phases of 
reclamation. The nearest point of disturbance associated with mining operations of Area F to this dam is 
approximately 1,000 feet away to the south, and over one mile along the main-stem channel of Donley 
Creek. This undisturbed contributing area is estimated to provide sufficient runoff for the stock pond, if 
the dam was repaired. Due to the breach in the dam, the PHC and EIS for Area F did not identify an 
impact to this water right or stock pond as a result of mining (WECo, 2017 [2]; MDEQ and OSMRE, 2018). 
An impact to this resource and beneficial use is not anticipated, given the rationale of MPDES pond 
impacts, potential for MPDES ponds to reduce sedimentation of the dam during MPDES pond operation, 
current operational state of the pond, and estimated runoff catchment if the dam were repaired. As this 
potential hydrologic impact to water right 42KJ 183513 00 would occur within the permit boundary, the 
impact would not constitute material damage as described in Section 2.1.1. 


Anticipated hydrologic impacts, or potential hydrologic impacts, associated with Area F mining 
operations were not identified outside the proposed mine permit boundary. Potential for hydrologic 
impacts to water quantity and quality were assessed for the purposes of water quality standards, land 
use, and water rights. General concerns regarding impacts of MPDES sedimentation ponds and spoil 
influence on springs are addressed in Section 9.5.  
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All runoff leaving the proposed permit boundary is routed through MPDES outfall locations. Discharges 
of mine related wastewater would generally be limited to precipitation-driven events, or capacity 
maintenance requirements. In both cases, compliant discharge water is regulated by the facility MPDES 
permit. Due to the ephemeral nature of receiving waters, no mixing zone can be issued and thus all 
discharges must meet MPDES effluent limitations at the outfall location during mining and initial 
reclamation phases.  


In the event that material damage, which is not reasonably expected to occur, did in fact occur despite 
the project’s design measures to prevent material damage, the permittee would be in violation of its 
permit and required by ARM 17.24.648 to provide a replacement water supply if any existing water 
sources, used for domestic or agricultural use, becomes inadequate or unusable due to mining 
operations in the project area.  


The proposed mine plan is designed to prevent material damage (as described in Section 2.1), including 
surface water quality, quantity, and beneficial use impacts to Donley Creek during and after the 
proposed mining occurs. These measures include the use of decentralized drainage control, minimized 
disturbance of alluvium of main channels, development and geometry of mine cut placement, handling 
of soils, spoil, and wastewater; wetland impact avoidance and mitigation, adherence to the plan for 
minimization to wildlife resources; and application of the approved reclamation plan and postmine land 
use. Reclamation following mining is designed approximate premine drainage and surface hydrological 
functions through grading to an approved postmine topography, and as part of an approved reclamation 
plan and postmine land use(s).  


9.5.2.6 Black Hank Creek  


The Black Hank Creek drainage is a tributary of Donley Creek, and includes a 10.2 square mile total 
drainage area. Black Hank Creek joins Donley Creek at river mile 4.8.  


Disturbance associated with Area F consists of approximately 19% of the drainage. Mining in Area F 
would occur from years 1-19 in the mine plan, and does not include disturbance to the main channel 
above stream station CG-100. Mining disturbance in the Black Hank drainage is limited to an 
approximately 60-acre portion of Area C-West. 


Waters within the Black Hank Creek drainage are classified C-3 pursuant to ARM 17.30.611(1)(c), which 
classifies waters within the Yellowstone River drainage. C-3 beneficial uses and water quality standards 
are established under ARM 17.30.629. Subject to the pending appeal described in Section 2.1.1, 
ephemeral streams are not subject to the specific water quality standards of ARM 17.30.620 through 
17.30.629 (including Circular DEQ-7, Montana Numeric Water Quality Standards). ARM 17.30.637(4). 
The narrative standard in ARM 17.30.629(1) applies to all C-3 waters in the cumulative hydrologic 
impact area. 


Existing uses of the surface waters at issue include agriculture (stock water), aquatic life and wildlife 
(inclusive of species endemic to the area and acclimated to the existing water regime and quality). 
Water quality will be maintained to support the existing uses, per 75-5-303(1), MCA for all waters within 
the cumulative hydrologic impact area. 


Baseline data indicates highly variable water quantity, availability, and quality in Black Hank Creek and 
its contributing drainage. Black Hank Creek exhibits ephemeral flow, flowing only in response to 
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precipitation and snow melt. Flow measurement and stream water quality stations were located at river 
mile 1.1 (CG-103), river mile 1.9 (CG-100) and river mile 3.8 (CG-104). Springs 1 and 8, and Ponds 1 
through 4 were also used for water quality sampling and water quantity observations. Regulation at 
Ponds 1, 2 and to a lesser extent Pond 3 affect flow response to precipitation events at the upstream 
end of the Area F permit area. Pond 4 (historically PO-979) is an on-channel stock pond downstream of 
mining. Baseline data extending to 2011 indicates Pond 4 is generally dry, and water has been observed 
in 9 of 83 site visits during baseline data collection in a generally wetter than average period. Flow was 
rarely observed in the Black Hank Creek drainage with 10 observations of flowing, frozen, or wet 
conditions at CG-100, one frozen observation at CG-104, and two frozen observations at CG-105. 
Baseline water quality on one or more occasion several surface waters in the Black Hank Creek drainage 
exceeded livestock guidelines for total aluminum (Pond 3), arsenic (Pond 3), magnesium (Ponds 1-4), lab 
pH (Ponds 1,3), sulfate (Ponds 1-4), and total dissolved solids (Ponds 1-3). Observed exceedances in 
baseline data, even occasional, are useful in understanding premine natural variability within this 
drainage.  


Anticipated hydrologic impacts, or potential hydrologic impacts, associated with Area F mining 
operations were identified inside the proposed mine permit boundary. Potential for hydrologic impacts 
to water quantity and quality were assessed for the purposes of water quality standards, land use, and 
water rights. General concerns regarding impacts of MPDES sedimentation ponds and spoil influence on 
springs are addressed in Section 9.5.  


Within the Area F permit boundary of the Black Hank Creek drainage anticipated hydrologic impacts 
were identified at Spring 8 and Pond 4. Spring 8 is sourced in Rosebud Coal and possibly associated 
clinker and is located within the disturbance area. During mining this spring is expected to be 
eliminated, and is not expected to return in the postmine landscape. Spring 8 was identified as once 
source of water for Pond 4. Avoidance of impacts at Spring 8 is not possible, as mining adjacent cuts 
would impact the water bearing source for this spring. In addition to elimination of Spring 8, MPDES 
ponds are expected to affect a portion of the contributing drainage area of Pond 4. The postmine 
landscape reclamation is designed to hydrologically function similarly to premine baseline conditions 
and long-term impacts are not expected in Pond 4. If impacts to Pond 4 related to MPDES ponds were to 
occur, their duration would extend from mining through initial phases of reclamation. The postmine 
landscape reclamation is designed to hydrologically function similarly to premine baseline conditions 
and long-term impacts are not expected in Pond 4. As these hydrologic impacts to Spring 8 and Pond 4 
occur within the permit boundary, the impacts do not constitute material damage as described in 
Section 2.1.1. 


Anticipated hydrologic impacts, or potential hydrologic impacts, associated with Area F mining 
operations were not identified outside the proposed mine permit boundary. Potential for hydrologic 
impacts to water quantity and quality were assessed for the purposes of water quality standards, land 
use, and water rights. General concerns regarding impacts of MPDES sedimentation ponds and spoil 
influence on springs are addressed in Section 9.5.  


All runoff leaving the proposed permit boundary is routed through MPDES outfall locations. Discharges 
of mine related wastewater would generally be limited to precipitation-driven events, or capacity 
maintenance requirements. In both cases, compliant discharge water is regulated by the facility MPDES 
permit. Due to the ephemeral nature of receiving waters, no mixing zone can be issued and thus all 
discharges must meet MPDES effluent limitations at the outfall location during mining and initial 
reclamation phases. 
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In the event that material damage, which is not reasonably expected to occur, did in fact occur despite 
the project’s design measures to prevent material damage, the permittee would be in violation of its 
permit and required by ARM 17.24.648 to provide a replacement water supply if any existing water 
sources, used for domestic or agricultural use, becomes inadequate or unusable due to mining 
operations in the project area.  


The proposed mine plan is designed to prevent material damage (as described in Section 2.1), including 
surface water quality, quantity, and beneficial use impacts to Black Hank Creek during and after the 
proposed mining occurs. These measures include the use of decentralized drainage control, minimized 
disturbance of alluvium of main channels, development and geometry of mine cut placement, handling 
of soils, spoil, and wastewater; wetland impact avoidance and mitigation, adherence to the plan for 
minimization to wildlife resources; and application of the approved reclamation plan and postmine land 
use. Reclamation following mining is designed approximate premine drainage and surface hydrological 
functions through grading to an approved postmine topography, and as part of an approved reclamation 
plan and postmine land use(s).  


9.5.3 Postmine Topography 


9.5.3.1 Disturbance Area & Basin Size 


The main impact to surface water hydrology from open pit mining is the disturbance of drainage basins 
and channels and the subsequent changes in the timing and volume of sediment and runoff from 
disturbed areas. During mining, runoff from disturbed areas is routed to sediment ponds where the 
water is either discharged downstream, retained and used in mine operations, infiltrates, or evaporates. 
These impacts are further discussed in Section 9.5, and addressed by drainage basin in Section 9.5.2.1 
through Section 9.5.2.6.  


The Robbie, Donley, and Black Hank Creek drainages (as described in Section 9.5.2.4 through Section 
9.5.2.6) include the highest percentage of drainage area disturbed through mining operations of Area F 
at 24%, 22%, and 19% respectively. The main channel of these drainages will not be disturbed other 
than haul road and access road placement. Disturbance in the Trail Creek, as proposed, and McClure 
Creek drainages would mine through the main channel; this mining would result in 4% and 18% 
disturbance, respectively, within the drainages as described in Section 9.5.2.2 and Section 9.5.2.3. 


Disturbance related to Area F mining operations, as proposed, would be approximately 6.7 square miles 
in extent. Prior disturbance in the Upper West Fork Armells drainage related to Area C-West is 
approximately 2.7 square miles in extent. Between the two mining operations, 9.4 square miles or 
approximately 6.3% of the West Fork Armells Creek drainage would be affected by the Rosebud Mine.  


9.5.3.2 Aspect & Slope 


Disturbed drainages and stream channels will be restored during the reclamation phase of the mine. 
Drainages are designed and constructed to approximate the native premine drainage configurations, 
including blending with channels above and below areas of disturbance. The design of a postmine 
tributary stream network, postmine floodplains and channels would mimic the premine response to 
rainfall events. Postmine drainage basins and channels will be designed to meet the performance 
standards of ARM 17.24.634 and to prevent adverse impacts on the hydrologic balance in the 
surrounding area. 
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Analysis of slope and aspect premine and postmine is done by comparing digital rasters derived from 
premine and postmine topographic contours provided by the mine. Slope is defined as the gradient of 
surfaces within the watershed. Aspect is defined as the compass direction of which a surface is oriented.  


The approved postmine topography (PMT) provides the framework to meet an approximate contour 
interval, in addition to the requirements of 82-4-232(1), MCA and ARM 17.24.501. This PMT framework 
defines the postmine landscape at a large or gross scale. DEQ actively promotes inclusion of topographic 
diversity in reclamation, examples of topographic diversity include small depressions and additional 
dendritic tributary establishment, complex side slopes, over-steep outcropping in headwaters reaches, 
and inclusion of incised tributary (dry wash) reaches, as appropriate compared to reference reaches. 
Inclusion of these features allows reclamation to function in a similar capacity to native or undisturbed 
areas with regard to sediment transport, development of microclimate or microhabitat suitable for 
vegetation and wildlife, and aids in reclamation tie-in with the surrounding landscape.   


Premine basin slopes are steepest along the west and southwest perimeter of the permit, along the 
ridgeline. Steeper basin slopes and more deeply incised channels are found in Robbie Creek drainage. 
Steep basin and channel slopes are also present within Black Hank Creek drainage, while Donley Creek 
drainage contains a higher proportion of the gently sloping premine basins. Premine basin slopes range 
from 351 ft/mi within Donley Creek drainage to 1,854 ft/mi within Robbie Creek drainage. Premine 
channel slopes vary from 0.88% within Donley Creek drainage to 6.23% within Robbie Creek drainage. 
Premine density varies from 0.71 mi/sq.mi in Donley Creek Drainage to 9.86 mi/sq.mi in Black Hank 
Creek drainage; the average drainage density within Area F is 3.40 mi/sq.mi and the average channel 
slope within Area F is 3.55.  Postmine, many sub-basins are longer, with lower basin slopes than 
compared to premine slopes. Postmine channel slopes are slightly (<2%) higher compared to premine. 
Postmining, Robbie Creek drainage still has many of the steepest drainages and Donley Creek drainage 
reflects the biggest change in basin morphology during reclamation. Overall, the morphology of 
postmine basins closely resemble premine basins and changes in basin sizes and would not significantly 
alter the hydrologic response to precipitation. 


Slope aspects also change in the proposed reclamation plan. Postmining, there is some loss of NW (135-
180°) facing slopes and an increase in the proportion of N-NW facing slopes (90-135°) and S (270-315°) 
slopes. These changes in aspect may result in alterations in soil moisture along hillslopes and may affect 
the composition and arrangement of vegetative communities which are reestablished during 
reclamation. This may have an impact on surface water hydrology. However, the variations in slope and 
aspect of the reclaimed drainage basins are relatively minor bearing in mind the size of the drainage 
basins compared to the area disturbed by mining in Area F.  


Postmine topography and drainages are similar to adjacent drainages and unmined drainages in terms 
of shape, size, and slope. Thus, the channels in postmine drainages would convey peak flows at 
velocities and depths similar to the premine conditions for rainfall-runoff events and downstream water 
users will receive a similar quantity of water after mining. Water retention and runoff on reclaimed 
areas is expected to be sufficiently similar to premine conditions, and minor changes in basin 
geomorphology are not likely to adversely affect the hydrologic balance in Area F or its surroundings, 
see Section 9.5.3.4. Consequently, the post mine topography and reclaimed drainage basins are not 
expected to result in material damage.  
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9.5.3.3 Runoff Modeling 


Western Energy Company has provided estimates of runoff volumes and peak discharges computed by 
the Carlson Software Hydrology Module (SED-CAD) (WECo, 2017 [4]). This data can be used to estimate 
the reductions in surface flows resulting from the capture of runoff from disturbed lands at Area F. 


For this analysis, a hydrograph from a single hypothetical storm event is modeled over ephemeral 
drainages, and consequently the model cannot give a seasonal or yearly average. However, the model 
assumes an unlikely worst-case surface water drainage scenario in which all ponds and traps are 
detaining 100% of their design capacity.  


It should be noted that a runoff model is a simplistic representation of the ephemeral drainages. The 
model results presented in this report are only meant to demonstrate the effect of changes to stream 
length, drainage basin size, and infiltration rates on the response of theoretical storm-driven runoff 
events and are not meant to be used for predicting actual premine or postmine channel flows.  


Inputs for the SED-CAD model are derived from the premine and postmine topography. All calculations 
of premine and postmine channels and basins are derived from a digital elevation model created from 
the premine and postmine contour lines submitted by the mines. 


Curve numbers are derived from national land use and soil maps. The Soil Conservation Service (SCS) 
curve number method is a simple, widely used and efficient method for determining an estimate of 
runoff from a rainfall event. There are minimal data requirements for this method and include a rainfall 
amount and curve number. The curve number is based on the area's hydrologic soil group, land use, 
treatment, and hydrologic condition, with soil type and land use being most important overall. Individual 
basins were assigned weighted curve numbers and a universal vegetative cover factor of 0.013. Based 
on premine soil textures and hydrologic soil groups, an erodibility factor of 0.32 was used. Post mine 
vegetative communities and cover were assumed to be similar to premine.  


SCS Type II precipitation distributions for the 2-yr 24-hr (1.5 inches of rain), 10-yr 24-hr (2.45 inches of 
rain), and 25-yr 24-hr (3.0 inches of rain) storms were modeled for the purposes of the PHC using a 
curve number of 69.  


Mining in Area F is expected to result in reduced runoff and peak flow during active mining and early 
phases of reclamation. Reduced peak flows may result in less sediment transport, narrowing of channels 
due to lower sediment transport capacity of flows, and reduced water storage in the adjacent channel 
banks and floodplains. These effects are expected to be minor and insignificant given the variability in 
runoff-producing storm events. During later phases of reclamation runoff and sediment transport is 
expected to function similarly to premine conditions.  


9.5.3.4 Effects of Ponding During Mining 


During mining, runoff from undisturbed land above mines pits is intercepted by the pit, a sediment trap, 
or temporary impoundments in the drainages above the pit. Multiple sediment ponds in drainages with 
significant mining activity can impact local hydrologic patterns during mining. The type and extent of 
impacts depend on site specific factors, including: the number of active ponds, level of mining activity, 
the amount of pit pumping, and the timing and magnitude of storm and snowmelt runoff events. 
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Very large runoff events, mainly due to heavy rain or large snowmelt, are intercepted by the pit. 
Interception ensures that runoff will not leave the permitted area and will not cause water quality 
problems in downstream drainages. This retention of runoff water in sediment control ponds, along 
with planned discharge of water from these ponds, change the natural surface water hydrology. 


Sediment ponds at Rosebud Mines are designed to retain runoff from storms with precipitation up to 
2.45 inches (10-yr, 24-hr recurrence), and typically have additional storage volume for three or more 
years of projected sediment loss from disturbed drainages above them. Sediment ponds must meet the 
design and maintenance criteria of ARM 17.24.639.  The design requirements for sediment ponds result 
in at least temporary interception of all but the largest storm or snowmelt runoff events, thereby 
diminishing available surface water flows downstream from retention ponds.  


Sediment control ponds are unlined and therefore pond water may also infiltrate into shallow 
groundwater. Seepage losses and surface discharges of stored runoff or pit water from disturbance 
perimeter sediment ponds can affect flows in downgradient alluvial groundwater and streams. The 
effects of individual sediment ponds would generally be limited to adjacent streams and their alluvial 
groundwater. 


Dewatering of mine pits into ponds results in planned discharges at any time of the year. Snowmelt 
runoff (usually in February or March) and successive spring storms (heaviest from April through June) 
can result in more frequent pond discharges. Pond discharges are controlled and regulated under the 
MPDES permit, and adherence to the MPDES permit ensures that material damage will not happen 
outside of the mine permit area. Sediment pond discharges in other areas of the Rosebud Mine typically 
meet MPDES water quality effluent limitations, including precipitation-driven effluent limitations. In 
most discharges, water quality has been similar or lower in suspended solids than storm runoff from 
local undisturbed drainages.  


9.5.4 Exceedances of Water Quality Standards 


All exceedances of numeric standards in surface water, ponds, and springs are shown in Table 9-3, Table 
9-4, and Table 9-5, respectively. As no mine related discharge has previously occurred in Area F, any past 
or current exceedances in Area F are not the result of mining. Exceedances are attributed to other 
natural and anthropogenic causes including, but not limited to natural variability, geologic and 
geochemical processes, agriculture, and road infrastructure. Selected exceedances are discussed below. 


For samples collected from Area F between 2011 and 2016, the surface water DEQ-7 HHS were 
exceeded in one sample. Total lead concentration in the sample collected at SW-90 on March 6, 2014 
was 0.0217 mg/L, which is in excess of the 0.015 mg/L standard. The dissolved lead concentration of this 
sample fell below the laboratory detection limit. This instance was an isolated occurrence and there is 
no pattern of elevated lead concentrations in surface water samples.  


There were numerous surface water quality exceedances of DEQ-7 ALS. Dissolved aluminum exceeded 
the aquatic life chronic criterion in 4 samples. These samples were collected at CG-100 on 3/6/2014 and 
10/3/2014, CG-101 on 3/7/2014 and SW-90 on 2/18/2014. Once sample taken from SW-90 on 3/6/2014 
also exceeded the acute criterion for aquatic life for dissolved aluminum. Exceedances of Chronic ALSt 
for total iron also occurred at CG-100 (4 instances), CG-101 (1 instance), SW-89 (4 instances) and SW-90 
(4 instances). These elevated concentrations typically followed storm events and are likely a reflection of 
mineralogic response to wetting and drying in the watershed.  
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A single sample in excess of ALS for total cadmium was taken at SW-89 on 10/21/2014 and a single 
sample in excess of ALS for total copper from SW-90 on 3/6/2014. Two exceedances of ALS of both total 
and dissolved selenium occurred at SW-90 on 8/12/2011 and 9/15/2011. These exceedances could 
potentially be from the Rosebud and Colstrip power plant emissions. Selenium has also been noted in 
native soils at Area F (WECo, 2015 [2]). 


Montana base numeric nutrient standards of Department Circular DEQ-12A apply only to wadeable 
streams and specific rivers. No numeric nutrient standards have been developed for lakes or reservoirs. 
Ephemeral streams do not meet the definition of a wadeable stream, as defined in Section 1.1.5 of 
Circular DEQ-12A: 


“wadeable stream means a perennial or intermittent stream in which most of the wetted 
channel is safely wadeable by a person during baseflow conditions.” 


9.6 GROUNDWATER 
Open pit coal mining removes overburden and coal then backfills each successive pit with the broken 
overburden material (spoil) from the previous cut as mining progresses. As coal seams contain 
groundwater in the Colstrip area, there are impacts to groundwater and associated parts of the 
hydrologic system. Potential hydrologic changes include:  


• Declines in water level or pressure head in the Rosebud Coal and overburden 
• Potential water level declines or changes in pressure head in stratigraphically 


adjacent units 
• Interception of alluvial water adjacent to recoverable coal  
• Changes in groundwater flow direction and gradient near the pit areas due to water 


level declines or changes in hydrologic head 
• Removal of springs or diminished flow in springs  
• Creation of temporary localized recharge due to ponding in pits and sediment 


control structures 
• Reduction in infiltration and recharge in disturbed clinker areas 
• Increases in alluvial recharge and alluvial water levels due to discharge of pit water 


into tributaries 
• Water quality changes in alluvial groundwater due to lowered water levels  
• Water quality changes in alluvial groundwater due to pumping or seeping of 


impounded pit or sediment pond water into drainages 
• Creation of spoil with hydrologic properties different than the strata it replaced 
• Increased mineralization in spoil water due to dissolution of salts from overburden 


minerals 
• Potential increases in water quality parameter concentrations in adjacent 


hydrostratigraphic units and surface water due to movement of spoil water  
• Potential increases in water quality parameter concentrations in springs adjacent to 


mining due to diminished flow or introduction of spoil water 


The two main impact categories are changes in water level (or pressure head) and water quality. The 
evaluation of impacts to water levels is based on analysis of observed changes in monitoring well water 
levels as mining approaches and exits from an area, and predictions for the groundwater model. 
Observations include the amount of decline in water level (or pressure head) and the amount of time it 
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takes for recovery. Variation in annual precipitation affects water levels, especially in shallow units, and 
thus climatic effects must be considered in the analysis of water level response. Water quality impacts 
are primarily due to replacing the Rosebud Coal and overburden with spoil, which results in higher 
concentrations of dissolved constituents than in the premining bedrock units. 


The best insight to changes in water quality attributable to mining comes from examining water quality 
at individual monitoring sites in the following sections. Water quality impacts are assessed by evaluating 
changes in analytical concentrations through time based on proximity to mining and other potential 
influences such as climate. TDS as an indicator of the degree of water mineralization is the primary 
indicator of a change in water quality and reflects changes in measured analytes, but largely reflects the 
change in sulfate concentration, and to a lesser degree, calcium and magnesium. Although specific 
conductivity is often used as an assessment of water quality, TDS is a better laboratory measurement of 
total mass in the sample. TDS concentration is the main water quality indicator used in several 
hydrologic studies in the area (Van Voast et al. 1977; Van Voast and Reiten 1988). 


9.6.1 Groundwater Flow Models 


The Area F application included two transient groundwater flow models to evaluate potential water 
level changes caused by mining. The “Rosebud Mine Groundwater Model” evaluates the response of the 
hydrologic system in and adjacent to the mine area due to currently approved mining (WECo., 2016 [2]). 
The “Area F Model” evaluates the additional impacts that would result from the mining proposed in 
Area F (WECo, 2016 [1]). The results and predictions of the groundwater models are discussed further in 
the following sections for each hydrostratigraphic unit. 


The Rosebud Mine Groundwater Model has been developed to represent the groundwater levels in all 
shallow bedrock groundwater units near the Rosebud Mine, but is focused on predicting drawdown in 
the Rosebud Coal as a result of mining. The model is a quasi-3D model, which simulates groundwater 
flow based on transmissivity (the bulk ability of a hydrostratigraphic unit to transmit water horizontally) 
and leakance (the bulk ability of a hydrostratigraphic unit to transmit water vertically). The quasi-3D 
approach simplifies the model construction process and produces a more stable numerical solution than 
a fully 3D model, while tending to over-predict drawdown and flow rates.  


The model is calibrated by an iterative process of comparing model results to measured water levels in 
monitoring wells, then adjusting model parameters to create a closer match. Model parameters area 
based on measured values where available, and only adjusted within a reasonable range. The Rosebud 
model has been updated over several years and produces a good match of simulated to observed water 
levels. The calibrated model is a steady-state simulation, i.e. a snapshot in time, which represents the 
premining condition. 


The calibrated steady-state model is then used to simulate the mining progress using a transient 
simulation, which adds in mining passes year by year according to the actual history of mining for the 
past and the permitted mineplan for the future. After each pass is mined the model parameters are 
changed in that area to represent the spoil. The results of the transient simulation are the groundwater 
levels for each year from the 1970’s to the end of mining. A 50-year simulation models the post mining 
recovery period. The water levels for each year are subtracted from the premining water level to give 
the drawdown, or reduction in water levels due to mining.  
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The Area F Model uses the same calibrated model for a transient simulation of mining which includes 
the proposed Area F mineplan. The Area F Model simulations cover the time period from the beginning 
of mining in Area F to 50 years after the end of mining. By subtracting the results of the Area F Model 
from the Rosebud Mine Model transient simulation the impacts resulting from only Area F mining can 
be isolated. DEQ ran the post mining Area F model simulation for an additional 50 years (to 100 years 
after mining) to estimate water level recovery timeframes.  


9.6.2 Spoil 


Water begins to saturate the broken overburden material spoiled into each previously mined out cut as 
the next cut is opened. Thickness of the spoil varies from as shallow as 15 feet to 150 feet, although 
most spoil wells are completed at less than 100 feet.  


Water levels in spoil vary widely and depend upon a number of hydrologic factors. Proximity to recharge 
has the greatest influence on spoil saturation. Areas where mining is active restricts recharge and 
promotes drawdown, thus slowing spoil saturation. Recharge from upgradient Rosebud Coal is often 
intercepted by active or open pits from reaching downgradient reclamation. However, in some 
instances, standing pit water and ponds contribute locally to spoil recharge, as do streams and alluvium. 
In some permit areas, such as Rosebud Area A and Area D, vertical recharge increases in importance due 
to the erosion of laterally upgradient water bearing units (e.g. overburden, Rosebud Coal). Vertical 
recharge in the Colstrip area occurs slowly due to low precipitation. Spoil water recovery throughout 
much of the mine areas remains depressed at this time and will remain strongly influenced by mining 
activities until final reclamation is completed. 


After mining and reclamation are complete spoil groundwater levels are expected to return to near 
premining elevations. In Area F drawdown and recovery timing is highly variable, depending on the 
sequence of mining and the local hydrogeologic conditions. Figure 9-2 shows the predicted drawdown 
and recovery curves for the Rosebud Coal monitoring well locations. The majority of the locations have 
achieved 50% recovery by 47 years after mining, 75% recovery by 72 years after mining, and 90% 
recovery by 87 years after mining. All but one locations have less than 10 feet of drawdown remaining 
43 years after mining and less than 5 feet of drawdown remaining 69 years after mining. The predictions 
for locations near the Rosebud Coal outcrop (WR-235, WR-236, WR-237, and WR-238) are less reliable 
because the model is not designed to simulate the partially saturated conditions in these locations. 
Under partially saturated conditions the actual drawdown will likely be less than the model predicted 
drawdown. Considering only the more reliable predictions, 90% recovery occurs in 66 years, and less 
than 5 feet of drawdown remains in 58 years. 


Aquifer tests in spoil wells indicate that spoil has the ability to recharge and the flow system to recover. 
Eleven tests of mine spoil hydraulic conductivity in the Colstrip mines were completed using a bailer 
recovery method (Van Voast et al., 1977). The values generated were in the same general range as those 
for undisturbed coal seams. Eight spoil wells at the Rosebud Mine were tested and found to have 
transmissivity ranges from 3.75 ft2/d to 395 ft2/d (WECo, 1984 [1]). This implies that spoil has the ability 
to conduct groundwater similar to the Rosebud Coal prior to mining and will not restrict postmining 
groundwater flow. Due to the increased porosity or void spaces created by the broken overburden 
material that forms the spoil, vertical hydraulic conductivity and storage coefficient for spoil is expected 
to be somewhat greater than that of the Rosebud Coal it replaced. 
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Prediction of spoil water quality is complex and has been approached in numerous ways. Van Voast and 
Reiten (1988) observed that southeast Montana mines averaged an increase in mine spoil of 50 to 200 
percent over that of undisturbed coal seams. Geochemical conditions simulated in the laboratory with 
bench scale column-leach and paste-extract leaching tests using overburden materials suggest that the 
dissolved-solids concentrations in the backfill water reach a maximum during initial saturation and then 
decrease to an equilibrium level after one or more pore volumes of water pass through the backfill (Van 
Voast and Reiten, 1988). 


The water chemistry of spoil water in future mine areas is anticipated to be comparable to that currently 
observed, although water quality in spoil can be highly variable, even within a local area. The timing for 
improved spoil water quality will vary from location to location and is dependent on spoil mineralogy, 
local hydrologic character of the disturbed areas including recharge rate and flow rate, timing of 
reclamation of upgradient areas, extent of upgradient mining, restoration of hydraulic gradients and 
source and quality of recharge. In general, spoil water quality is expected to recover to near premine 
water quality very slowly as salts are flushed through the spoil.  


Forty-four spoil wells are active in the Rosebud Mine. Many wells show some level of recovery but 
others remain dry or have insufficient water for sampling. Water quality trends in existing spoil wells are 
variable. Early data from wells often fluctuates in water quality, as initial resaturation occurs, but many 
wells appear to maintain a fairly consistent water quality after that time. Twenty-two spoil wells from 
throughout the mine have a history of water quality sampling and show relatively stable TDS 
concentrations. Median TDS in these spoil wells is 3,535 mg/L. 


Based on data from all Area A, Area B, and Area C wells the PHC (WECo, 2017 [1]) compared spoil well 
chemistry to the overburden. Spoil TDS concentrations ranged from 860 mg/L to 8,750 mg/L, and 
overburden TDS from 136 mg/L to 6,280 mg/L. The average concentration of TDS in spoil (3,404 mg/L) is 
approximately 73 percent higher than TDS in the overburden (1,963 mg/L). The PHC Addendum (WECo, 
2018) uses an estimate of spoil TDS (8,650 mg/L) which is 100 percent higher than overburden TDS. DEQ 
used the PHC spoil estimate of 73 percent higher than overburden TDS in all further analyses. The 
median TDS for overburden wells in Area F was 4,180 mg/L, resulting in an estimated spoil TDS for Area 
F of 7,231 mg/L. 


Incomplete combustion of blasting agents could result in residual nitrogen remaining in spoil, and high 
nitrate-nitrite concentrations have been observed in spoil monitoring wells in Area A and Area D. 
However, nitrogen can also be sourced from animal waste, and livestock grazing frequently occurs in 
reclaimed areas. It is unclear if the existing detections of high nitrate-nitrate concentrations are a result 
of mining or livestock, but given that such detections are rare and localized no widespread nitrogen 
contamination in spoil is indicated by monitoring. The locations of these high nitrate-nitrite 
concentrations are inside the permit boundary within older mine areas, and modern blasting methods 
are designed to eliminate partial combustion. No persistent high concentrations of nitrate-nitrite have 
been detected in spoil wells in areas mined after the 1980’s, demonstrating that modern blasting 
methods are effective in controlling release of residual nitrogen to groundwater. Because of this no 
material damage due to increased nitrogen from blasting is anticipated in Area F. 
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9.6.3 Alluvium 


Impacts to alluvial groundwater generally only occur when mining occurs close to the alluvium. Impacts 
can also occur due to storage of water in sediment ponds near alluvium and from MPDES discharges to 
the streams. 


Impacts to alluvium upgradient from mining area not expected to occur. Upgradient alluvium is isolated 
from mining related drawdown by the overburden, and receives recharge from the overburden, surface 
water flows, and direct precipitation. 


When mining occurs close to alluvium, alluvial groundwater levels can be lowered. During baseline 
conditions, groundwater typically flows from bedrock into the alluvium, but drawdown of bedrock 
groundwater levels can cause alluvial groundwater to flow into bedrock.  


In the East Fork Armells Creek alluvium, impacts to alluvial groundwater quantity and the subsequent 
water level recovery have been observed. Some monitoring wells in East Fork Armells Creek alluvium 
show declines when mining is adjacent, but recover in 10 to 20 years after mining. Impacts to the East 
Fork Armells Creek alluvium were likely greater than what will be observed in Area F, because mining in 
Area A, Area B, and Area C intersected the alluvium in some locations. Impacts to Area F alluvium will 
also likely be less than the impacts which have been observed in Area A, Area B, and Area C because 
Area F mining occurs perpendicular to the stream channels, as opposed to parallel. This means that a 
shorter length of pit is open adjacent to the alluvium at any given time, reducing the potential for 
drawdown. 


In Area F no mining is proposed to intersect the alluvial deposits, so the rate of groundwater flow out of 
the alluvium is limited by the low permeability of bedrock units. Lowered water levels resulting from this 
change in groundwater flow can reduce or eliminate groundwater flow to springs, seeps, and wet 
reaches of streams adjacent to mining. Impacts to surface water are discussed in more detail in Section 
9.5. Because only a small portion of alluvial groundwater is sourced from the Rosebud Coal, water level 
impacts to alluvium are typically minor, limited in areal extent, and temporary. Based on the 
groundwater model drain fluxes a reduction of approximately 53 gpm of flow from bedrock to alluvium 
in Area F is predicted by the end of mining. Groundwater flow impacts to individual drainages are 
discussed in more detail in the following sections. The drainage reaches analyzed in detail are shown in 
Figure 9-3. 


After mining is completed, and water levels in the spoil recover to levels higher than the alluvial 
groundwater, groundwater from the spoil will contribute to alluvial groundwater and may impact water 
quality. Changes in alluvial water quality after mining were predicted using the output from the 
groundwater model. Based on groundwater flow paths 100 years after mining, the volume of water 
sourced from spoil which entered the alluvium each drainage was estimated from the model cell by cell 
fluxes. Figure 9-3 shows the model cells representing spoil along with the drainage to which they were 
assigned to contribute. These water volumes were used as input to a simple mixing equation as 
described in the PHC Addendum (WECo, 2018). For this analysis DEQ used drainage specific baseline 
alluvial groundwater TDS values for each drainage. This analysis assumes that all water which leaves the 
spoil eventually enters alluvium, whereas in reality some groundwater is lost to evapotranspiration 
along the outcrops. The analysis also assumes that all water quality impacts occur at the same time, 
while in reality groundwater flowing along different paths takes different times to reach the alluvium, 
which has the effect of reducing the water quality impacts relative to these predictions. As a result of 







Area F CHIA – Impacts & Assessment 


4/18/2019  70 


these conservative assumptions, the actual water quality impacts will be less than the predicted 
impacts. The results of this analysis are discussed in the following drainage specific sections. 


Water quality impacts to alluvial groundwater from MPDES discharges are expected to be minimal. The 
MPDES permit stipulates effluent limits which are protective of the water quality of the surface water in 
the creeks. Because the alluvial groundwater typically contains higher parameter concentrations than 
surface water, limits which are protective of surface water will also be protective of groundwater. 


9.6.3.1 Black Hank Creek 


Mining near Black Hank Creek is predicted to occur in years one through five and 17 through 20 of the 
Area F mineplan. The reduction in groundwater flow from bedrock to the Black Hank Creek alluvium 
increases to approximately 19 percent of the premine total (79.3 gpm) during the first mining stage, 
then gradually declines until the second mining stage begins. The maximum reduction of approximately 
34 percent of the premine flow occurs at the end of mining (year 20 of mining). After mining, bedrock 
groundwater inflow to the alluvium is predicted to gradually recover, with only a 12 percent reduction 
remaining in year 50 after mining and three percent in year 100 after mining. These changes in water 
quantity are not expected to adversely affect land uses or impact water rights outside the permit area. 


After mining, TDS in Black Hank Creek alluvial groundwater is predicted to increase by approximately 16 
percent. Based on this prediction, TDS in alluvial groundwater would increase from the baseline median 
of 3,988 mg/L to 4,613 mg/L. Median specific conductivity would increase from 4,160 µS/cm to 4,812 
µS/cm. Black Hank Creek alluvial groundwater is Class III groundwater and is expected to remain Class III 
groundwater after mining. These increases in dissolved parameter concentrations are not expected to 
cause a violation of numeric water quality standards for Class III groundwater, cause an increase in a 
parameter to a level that renders the waters harmful, detrimental, or injurious to the beneficial uses 
listed for Class III groundwater, or adversely impact a land use or water right.  


9.6.3.2 Donley Creek 


Mining near Donley Creek is predicted to occur in years 2 through 13 of the Area F mineplan. For the 
reaches of Donley Creek upstream of the confluence with Black Hank Creek, reductions in the premine 
bedrock flow to the Donley Creek alluvium (75 gpm) increase to a maximum of approximately 23 
percent in year 13 of mining and then gradually decrease over the remaining duration of mining. After 
mining groundwater inflow to the alluvium continues to recover reaching approximately 5 percent by 50 
years after the end of mining. Complete recovery to premine bedrock inflow is predicted to occur by 90 
years after the end of mining. These changes in water quantity are not expected to adversely affect land 
uses or impact water rights outside the permit area. 


After mining, TDS in Donley Creek alluvial groundwater above the confluence with Black Hank Creek is 
predicted in increase by approximately 29 percent. Based on this prediction, median TDS in alluvial 
groundwater would increase from the baseline value of 2,773 mg/L to 3,581 mg/L. Median specific 
conductivity would increase from 3,043 µS/cm to 3,930 µS/cm. 


The Donley Creek reach from Black Hank Creek to the mouth at Robbie Creek is also predicted to be 
impacted by water quality changes resulting from spoil groundwater after mining. No monitoring wells 
are located in this reach, so the baseline alluvial water quality was estimated using data from the Black 
Hank and Donley Creek alluvial wells. TDS in this reach of Donley Creek is predicted to increase by 







Area F CHIA – Impacts & Assessment 


4/18/2019  71 


approximately 15 percent from 3,018 mg/L to 3,484 mg/L. Specific conductivity would increase from 
3,348 µS/cm to 3,865 µS/cm. 


Donley Creek alluvial groundwater both upstream and downstream from the confluence with Black 
Hank Creek is Class III groundwater and is expected to remain Class III groundwater after mining. These 
increases in dissolved parameter concentrations are not expected to cause a violation of numeric water 
quality standards for Class III groundwater, cause an increase in a parameter to a level that renders the 
waters harmful, detrimental, or injurious to the beneficial uses listed for Class III groundwater, or 
adversely impact a land use or water right. 


9.6.3.3 McClure Creek 


Mining near McClure Creek is predicted to occur in years 15 through 17 of the Area F mineplan. 
Reductions in the premining bedrock flow to McClure Creek (112 gpm) begin as mining approaches and 
increase to a maximum of approximately three percent by two years after the end of mining. Recovery 
continues gradually after mining and bedrock inflow to alluvium/colluvium is approximately one percent 
less than premine by 50 years after mining and less than one half percent less by 100 years after mining. 
These changes in water quantity are not expected to adversely affect land uses or impact water rights 
outside the permit area. 


Because of the limited extent of McClure Creek alluvium/colluvium near Area F, no wells were installed 
to collect baseline data on alluvial groundwater quality. Spring 14 and Pond 8 may represent alluvial 
groundwater quality just downgradient from Area F, but are also influenced by surface water runoff, 
evaporation, and possibly by bedrock groundwater from the underburden. The median TDS for Spring 
14 and Pond 8 is 2,523 mg/L. Assuming this value for TDS in alluvial groundwater, after mining this TDS 
would be predicted to increase by approximately 15 percent to 2,892 mg/L. Median specific conductivity 
would increase from 2,873 µS/cm to 3,294 µS/cm. If the alluvial groundwater quality in McClure Creek is 
assumed to be the baseline median alluvial groundwater TDS (3,490 mg/L), then the predicted increase 
in TDS after mining is approximately 8 percent to 3,784 mg/L. Using this assumption, specific 
conductivity would increase from 3,628 µS/cm to 3,933 µS/cm. DEQ considers it more likely that the 
Spring 14 and Pond 8 TDS are representative of groundwater in McClure Creek alluvium/colluvium. In 
either case, McClure Creek alluvial groundwater is Class III groundwater before and after mining. These 
increases in dissolved parameter concentrations are not expected to cause a violation of numeric water 
quality standards for Class III groundwater, cause an increase in a parameter to a level that renders the 
waters harmful, detrimental, or injurious to the beneficial uses listed for Class III groundwater, or 
adversely impact a land use or water right. 


9.6.3.4 Robbie Creek 


Mining near Robbie Creek is predicted to occur in years eight through 14 of the Area F mineplan. For the 
reaches of Robbie Creek upstream of the confluence with Donley Creek, the premining flow of bedrock 
groundwater to Robbie Creek alluvium (129 gpm) would be reduced as mining approached up to a 
maximum reduction of approximately seven percent by two years after the end of mining. Fifty years 
after mining the reduction in bedrock inflow is approximately three percent and declines to 
approximately one percent by 100 years after mining. These changes in water quantity are not expected 
to adversely affect land uses or impact water rights outside the permit area. 
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After mining, the TDS in Robbie Creek alluvial groundwater upgradient from the confluence with Donley 
Creek is predicted to increase by approximately 13 percent. Based on this prediction, the median TDS in 
Robbie Creek alluvium would increase from 3,760 mg/L to 4,242 mg/L. Median specific conductivity 
would increase from the baseline value of 3,810 µS/cm to 4,298 µS/cm. 


Downstream from Donley Creek a short reach of Robbie Creek connects to the mouth at West Fork 
Armells Creek. This reach is also anticipated to be impacted by water quality changes from Area F spoil 
groundwater after mining. No monitoring wells are located in this reach, so alluvial groundwater quality 
was estimated using data from monitoring wells in Black Hank, Donley, and Robbie creeks, which all 
supply water to this reach. The premining median TDS of 3,075 mg/L is predicted to increase by 
approximately 16 percent to 3,571 mg/L. A similar increase would change specific conductivity from the 
premine value of 3,445 µS/cm to 4,000 µS/cm.  


Robbie Creek alluvial groundwater both upstream and downstream from the confluence with Donley 
Creek is Class III groundwater and is expected to remain Class III groundwater after mining. These 
increases in dissolved parameter concentrations are not expected to cause a violation of numeric water 
quality standards for Class III groundwater, cause an increase in a parameter to a level that renders the 
waters harmful, detrimental, or injurious to the beneficial uses listed for Class III groundwater, or 
adversely impact a land use or water right. 


9.6.3.5 Trail Creek 


Mining near Trail Creek is predicted to occur in years 16 and 17 of the proposed Area F mineplan. For 
the reach of Trail Creek near Area F (upstream from the confluence with McClure Creek), the premining 
flow from bedrock to Trail Creek (153.3 gpm) would be reduced by up to a maximum of approximately 
three percent six years after the end of mining. Bedrock inflow reductions decline after this peak 
reaching approximately 1.5 percent by 50 years after mining and 0.5 percent 100 years after mining. 
Based on the approved mineplan, with the mining in the Trail Creek removed, impacts to Trail Creek 
alluvial groundwater quantity would be much less. These changes in water quantity are not expected to 
adversely affect land uses or impact water rights outside the permit area. 


Because of the limited extent of Trail Creek alluvium/colluvium near Area F, no wells were installed to 
collect baseline data on alluvial groundwater quality. Spring 7 and Pond 9 are the only monitoring sites 
in the Trail Creek drainage, but they are located upstream of any likely unconsolidated deposits in the 
drainage, and also influenced by surface water runoff, evaporation, and likely by bedrock groundwater 
from the overburden and/or Rosebud Coal. The median TDS for Spring 7 and Pond 9 is 2,481 mg/L. 
Assuming this value for TDS in alluvial groundwater, after mining according to the proposed Area F 
mineplan this TDS would be predicted to increase by approximately nine percent to 2,698 mg/L. Median 
specific conductivity would increase from 2,795 µS/cm to 3,039 µS/cm. If the alluvial groundwater 
quality in Trail Creek is assumed to be the baseline median alluvial groundwater TDS (3,490 mg/L), then 
the predicted increase in TDS after mining is approximately five percent to 3,661 mg/L. Using this 
assumption, specific conductivity would increase from 3,628 µS/cm to 3,805 µS/cm. DEQ considers it 
more likely that the median alluvial groundwater TDS is more representative of Trail Creek alluvial 
groundwater. Spring 7 is located at the headwaters of a small tributary drainage and is not likely 
representative of alluvial groundwater. In either case, Trail Creek alluvial groundwater immediately 
downstream from Area F would be Class III before and after mining. These increases in dissolved 
parameter concentrations are not expected to cause a violation of numeric water quality standards for 
Class III groundwater, cause an increase in a parameter to a level that renders the waters harmful, 
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detrimental, or injurious to the beneficial uses listed for Class III groundwater, or adversely impact a 
land use or water right. 


Based on the approved mineplan, with the mining in the Trail Creek removed, impacts to Trail Creek 
alluvial groundwater quality would be much less. 


Water quality impacts to Trail Creek alluvium below the confluence with McClure Creek will diminish as 
additional unimpacted water is added to the flow system. Just below the confluence of Trail Creek and 
McClure Creek, TDS is predicted to increase by approximately 8 percent under the proposed mineplan. 
Using a sample dataset consisting of the data from the most downstream well location in each drainage 
a Student’s t-test indicates these water quality changes below the Trail Creek/McClure Creek confluence 
are not likely to be significant at a 99 percent confidence level. Under the approved mineplan water 
quality impacts to the downstream portions of Trail Creek alluvium will be much less. 


9.6.3.6 West Fork Armells Creek 


The west and northwestern most part of Area C drains to West Fork Armells Creek via several small 
unnamed tributaries. Mining began in 2001 in Area C-North and in 2008 for Area C-West. Reclamation of 
Area C-North is complete; Area C-Central and Area C-West are still actively mined. 


Alluvial wells are shallow in West Fork Armells Creek. The water levels from WA-199, WA-218, and WA-
186 have similar trends as seen in alluvial wells throughout the mine area that reflect a response to 
climatic changes. There are numerous springs in many of the tributary drainages; many supply water to 
nearby livestock ponds. The hydrograph from WA-204 has a “flashy” signature that likely reflects the 
influence of upstream spring SP-55 and associated ponds. Wells WA-186, WA-190, WA-218, and WA-199 
are downstream from springs that may influence water level. Water seeping from ponds may also affect 
water quality. Based on monitoring data, it does not appear that water levels in alluvial wells in West 
Fork Armells Creek have been affected by mining, thus no impacts on groundwater flow in the alluvium 
have been observed. Using the same methodology as applied for predictions of reductions in bedrock 
inflow to alluvial groundwater for Area F mining, decreases of approximately five to 17 percent were 
predicted from Area C mining by 2018 for the alluvium of West Fork Armells Creek and its tributaries in 
the vicinity of these monitoring locations. This indicates that predictions of reductions of bedrock inflow 
of similar magnitude for Area F may not result in measurable impacts to alluvial water quantity. This is 
likely due to the conservative nature of the predictions, and the small portion of the overall alluvial 
groundwater budget contributed from bedrock inflow. These changes in water quantity are not 
expected to adversely affect land uses or impact water rights outside the permit area. 


Median TDS concentrations during baseline ranged from 2,150 mg/L to 4,430 mg/L. The median TDS 
concentrations subsequent to mining ranged from 2,020 mg/L to 5,560 mg/L. Wells WA-218, WA-204, 
WA-186, and WA-199 have shown increases in TDS associated with a recent rise in water level. This is a 
common response in alluvial wells throughout the mine and is not a result of mining but rather 
additional ions that come into solution with an increase in precipitation and subsequent rise in water 
levels. WA-190 is the exception to this trend, as it has maintained a relatively steady TDS concentration 
as water levels have risen.  


Water quality predictions for West Fork Armells Creek alluvium after the end of mining indicate an 
increase in TDS at the confluence with Robbie Creek of approximately 10 percent. Median TDS would 
increase from 3,750 mg/L to 4,132 mg/L, and specific conductivity from 4,065 µS/cm to 4,479 µS/cm, 
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remaining Class III. Using the water quality data from the alluvial well cluster at WA-199, just upstream 
of the confluence, as a template, DEQ compared the premine and postmine water TDS distributions 
using a Student’s t-test. One dataset consisted of the baseline TDS data from these alluvial wells, while 
the second dataset was the same data multiplied by the predicted TDS increase. The result of this test 
indicates that this increase is not statistically significant at a 99 percent confidence level. 


Although the impacts from Area C mining are not expected to be measurable in West Fork Armells Creek 
alluvium upstream from Robbie Creek, impacts from Area F mining may be measurable in West Fork 
Armells Creek alluvial groundwater downstream from Robbie Creek. Because there are no monitoring 
wells located below the West Fork Armells Creek/Robbie Creek confluence, baseline data from all 
upstream wells was used to estimate water quality downstream. For the reach of west Fork Armells 
Creek from Robbie Creek to Trail Creek, median alluvial groundwater TDS is predicted to increase by 
approximately 11 percent from 3,490 mg/L to 3,881 mg/L. Specific conductivity is predicted to increase 
from 3,628 µS/cm to 4,034 µS/cm, remaining Class III. These increases in dissolved parameter 
concentrations are not expected to cause a violation of numeric water quality standards for Class III 
groundwater, cause an increase in a parameter to a level that renders the waters harmful, detrimental, 
or injurious to the beneficial uses listed for Class III groundwater, or adversely impact a land use or 
water right.  


The addition of a large volume of unimpacted alluvial groundwater from the Trail Creek drainage makes 
measurable impacts to West Fork Armells Creek alluvium below its confluence with Trail Creek unlikely. 
The predicted increase in TDS in West Fork Armells Creek alluvial groundwater below the confluence 
was approximately eight percent. Using a Student’s t-test and the dataset of TDS values from the most 
downgradient well location in each drainage, shows that this increase is not significant at a 99 percent 
confidence level. 


9.6.4 Overburden 


Overburden wells generally do not show a response to mining until active mining is nearby. The lack of 
responsiveness in the wells is attributable to the discontinuity and low permeability of the strata, which 
is characterized by claystones and siltstones. The lack of response in overburden wells demonstrates 
that most of the overburden strata are hydraulically isolated from the underlying Rosebud Coal and 
water in the overburden is often perched. Even though overburden wells locally may contain 30 feet or 
more of water, poor yield and the lack of horizontal continuity of water bearing zones in the overburden 
makes it a poor source for reliable production. 


Water quantity impacts to the overburden are expected to be minimal based on observations from 
other mine areas. Some drawdown will occur in the overburden near the active mine pits, but is not 
expected to impact any water users outside the permit boundary. Water quality in the overburden 
downgradient from spoil will be impacted by migration of spoil groundwater after mining when 
premining flow paths reestablish. Because mining occurs up to the coal crop in most locations and 
groundwater flows towards the coal crop, there is very little overburden downgradient. All water quality 
impacts to overburden would be located inside the permit boundary. 


9.6.5 Rosebud Coal 


The Rosebud Coal is the hydrostratigraphic unit most directly affected by mining as it is the target of 
coal removal. Locally the Rosebud Coal is dewatered as each mine cut is sequentially developed. 
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Monitoring wells indicate that drawdown near the pit areas can be substantial, but the close proximity 
of the crop line to the pits limits the extent of drawdown north and east of the permit areas. Therefore, 
the greatest extent of drawdown in Rosebud Coal outside the mine area is to the south of the Rosebud 
Mine. 


Water quantity impacts from Area F mining were predicted using the groundwater model. Figure 9-4 
shows the maximum drawdown, or reduction in water level, from Area F mining which occurs at any 
time. Drawdown is greatest within and immediately adjacent to the mined area, generally between 50 
to 90 feet near the highwall. Drawdown does not occur to the north and east of the mine pits in Area F, 
because mining extends to near the coal crop. To the south and west, the amount of drawdown 
decreases rapidly with distance from the mine pits, generally to less than 20 feet of drawdown 1,000 
feet away. Drawdown is typically less than 10 feet one half mile from the pits, and less than five feet one 
mile away.  


The greatest extents of drawdown outside the permit boundary in the Rosebud Coal are predicted to 
occur to the south of mining near Black Hank Creek. Five feet of drawdown extends nearly one mile 
from the permit boundary at this location. Drawdown also extends outside the permit boundary to the 
west of the westernmost mine block. Here the five-foot drawdown contour reaches just over one half 
mile from the permit boundary. 


Similar to the overburden, water quality impacts may occur where spoil groundwater flows into the 
undisturbed Rosebud Coal after mining. However, the proximity of the coal crop and direction of 
groundwater flow limits the areas where this condition can occur. The unmined Rosebud Coal beneath 
the major drainages will likely see increases in TDS and other water quality parameters after mining, but 
these areas are all within the permit boundary. 


At the far northwest permit boundary, groundwater will most likely flow to the northeast from spoil into 
unmined Rosebud Coal outside the permit boundary after mining. Based on the water quality observed 
at nearby Rosebud Coal sourced Spring 7, DEQ conducted a simple water mixing calculation to estimate 
the changes in TDS concentration outside the permit boundary. Based on the groundwater model fluxes, 
approximately 62 percent of the water in the Rosebud Coal just north of the permit boundary is sourced 
from spoil. Assuming Spring 7 represents Rosebud Coal water quality in this location, TDS is estimated to 
increase from 1,165 mg/L to 4,937 mg/L at this location. This corresponds to an increase in specific 
conductivity from 1,725 µS/cm to 7,310 µS/cm. This represents a change in groundwater class from 
Class II before mining to Class III after mining, and would result in material damage. 


The information submitted as part of the application does not affirmatively demonstrate that the 
proposed mineplan will not result in material damage to Rosebud Coal groundwater outside the permit 
boundary. Therefore, as required by ARM 17.24.405(6)(c) and in accordance with ARM 17.24.405(4), 
DEQ does not approve the mine passes proposed in T2N, R38E, Section 12 north of the natural gas 
pipeline corridor (FD-27, FD-30, FD-35, FD-41, FD-45, FD-48, FD-51, FD-54, FD-57, FD-60, and FD-62) as 
shown in Figure 9-5. 


9.6.6 Interburden 


The interburden, like the overburden, is composed of thin, discontinuous beds of low hydraulic 
conductivity sedimentary rock. Locally, water in the interburden may be in communication with 
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underlying McKay Coal where there is sufficient pressure head. The interburden is of low yield and not 
utilized as a water resource. 


Water quantity impacts similar to those observed in the McKay Coal, but slightly greater in magnitude 
are expected to occur in the interburden. Because the natural vertical groundwater gradients are 
downward throughout most of Area F, spoil groundwater will infiltrate through the base of the spoil into 
the interburden after mining. Groundwater quality impacts will occur in the interburden near the mined 
area, but will be limited in extent within the permit boundary by the low permeability of the 
interburden. 


9.6.7 McKay Coal 


The McKay Coal is not physically disturbed by mining and lies below the Rosebud Coal a few feet to tens 
of feet, depending on the thickness of the interburden. The McKay Coal typically is confined and 
generally has a pressure head of tens of feet except near outcrop limits, where it becomes unconfined. 
Most McKay Coal within the mined areas has experienced a slight decrease in head due to mining.  


The McKay Coal is expected to experience small amounts of drawdown from mining in Area F, as shown 
in Figure 9-3. Over 10 feet of drawdown is predicted in the mining area and just upgradient near Black 
Hank Creek. Over 5 feet of drawdown occurs under most of the mine area and extends nearly a mile 
south of mining near Black Hank Creek and one half mile west of mining northwest of Robbie Creek. 
Water quality impacts in the McKay Coal have been observed in other areas of the mine but are 
uncommon. Thinner interburden, higher permeability interburden, or faults could lead to localized 
water quality impacts from spoil groundwater on the McKay Coal inside the permit boundary.  


9.6.8 Underburden 


Underburden monitoring wells are completed in water bearing strata below the McKay Coal in every 
permit area of the Rosebud Mine. Well depth varies from 130 feet to over 400 feet and usually 
represents the first water bearing zone below the McKay Coal. The variation in depth results in different 
water elevations and water quality. Underburden wells monitor mining associated drawdown and water 
quality changes, including potential downward migration of water from the spoil. No water quantity or 
quality impacts are anticipated in the underburden due to the thickness of low permeability rock units 
separating the underburden for the Rosebud Coal.  


9.6.9 Water Quality Exceedances 


Determination of water quality exceedances is based on: 


• Changes in groundwater quality that cause a change in beneficial uses based on 
narrative standards (ARM 17.30.1006) 


• Violations of numeric and/or narrative water quality criteria (ARM 17.30.1006) 
• Exceedance of HHS in DEQ-7  


As explained in Section 2.1.2, this CHIA assesses possible violation of water quality standards for 
groundwater by applying the standards for the parameters of concern.  
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Water quality samples from the baseline area that have an analyte that meets or exceeds the human 
health standards established in Circular DEQ-7 are listed in Table 9-6. Because no mining has occurred in 
Area F, these exceedances represent the premining condition of Area F groundwater. While water 
quality standard exceedances have been observed in spoil in other parts of the Rosebud Mine, they do 
not appear to occur in greater frequency in spoil than in baseline data, thus no exceedances of water 
quality standards as a result of mining are anticipated. 


9.6.10  Adversely Affected Land Use or Beneficial Use of Groundwater 


Beneficial uses of groundwater near Area F include domestic supply and stock drinking water. Potential 
effects to beneficial uses of groundwater from mining include diminishment of supply so that it is no 
longer available for uses, and/or change in water quality so that it is no longer suitable for uses. 
Drawdown of water level (or diminishment of pressure head) at a well is the most likely impact to 
private wells outside the permit area. Wells completed in Rosebud Coal are the most susceptible. Wells 
in the underburden typically are deep enough to be protected from drawdown which would make the 
supply insufficient for the use. Potential drawdown impacts to private wells are discussed in more detail 
in Section 9.6.10.1. 


Upgradient drawdown in affected hydrostratigraphic units generally does not cause changes to water 
quality, although a number of other factors may alter water quality. Spoil water generally is of poorer 
quality than Rosebud Coal or McKay Coal and may impact wells downgradient of mining. Impacts from 
spoil groundwater were discussed in the previous sections (Section 9.6.3 to Section 9.6.8) for each 
geologic unit. The Rosebud Coal crop is close to downgradient pit margins in many permit areas and 
thus limits the lateral extent of potential downgradient exposure to spoil water in the Rosebud Coal. 
Wells completed in McKay Coal that are overlain by a sufficient thickness of interburden are generally 
protected from vertical infiltration of spoil water. The McKay Coal crop line is also located near mining 
limits and thus limits laterally downgradient impacts to that unit. Water bearing zones in the 
underburden are deep enough to be protected from vertical infiltration of spoil water.  


Shallow water supply wells in the alluvium of West Fork Armells Creek and its tributaries are the wells 
most likely to be affected by water quality changes attributable to mining. Alluvial wells at the Rosebud 
Mine have experienced mining-related increases in TDS concentrations from rising water levels due, in 
part, to MPDES discharges, infiltration from sediment ponds, and natural climatic variations. Increases in 
TDS are also linked to infiltration from spoil where mining has taken place adjacent to stream margins. 
Discussions in Section 9.6.3 describe current and expected impacts to alluvium groundwater. Water 
quality projections indicate that impacts to alluvial water quality will not render the waters unsuitable 
for any existing use, or render the waters harmful, detrimental, or injurious to listed beneficial uses for 
the appropriate groundwater class. Violations of numeric water quality standards due to mining are also 
unlikely. Thus, material damage is not expected to occur. If material damage unexpectedly occurs such 
that water quality becomes unsuitable for uses based on the narrative and numeric standards for 
groundwater listed in ARM 17.30.1006, the operator will mitigate the damage, including replacing the 
water supply (ARM 17.24.648). 


9.6.10.1 Drawdown Impacts to Private Wells 


Private wells would be adversely impacted by drawdown if water levels in the well were lowered to the 
extent that the well experienced a loss in yield with normal use. The amount of drawdown necessary to 
impact a well is site specific and based on well construction and the baseline water levels in the well. 
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Figure 9-3 shows all private wells within the groundwater user search area along with the predicted 
maximum drawdown resulting from mining. Table 8-3 lists all private wells within groundwater user 
search area and describes the probable impacts to each well. In many cases, records of private wells 
contain limited information, thus making specific conclusion regarding impacts is challenging. In these 
cases, were made conservatively to encompass the greatest level of impact among the likely impacts. 
Impacts on wells inside the permit boundary (shaded gray in Table 8-3) are frequently major. Wells 
inside the disturbance area are likely to be destroyed during mining. Western Energy will replace wells 
inside the permit boundary after mining to continue to support the postmine land uses. Impacts to wells 
outside the permit boundary are minor and are not expected to adversely affect the use of these wells. 
If a well outside the permit boundary is unexpectedly adversely affected Western Energy will replace the 
water supply in compliance with ARM 17.24.648. 


9.7 CUMULATIVE IMPACT OF HISTORIC, CURRENT, AND PROPOSED MINING 
Currently and formerly permitted areas at the Rosebud and Big Sky mines total approximately 53 square 
miles. Pre-law mining disturbance and approved life of mine disturbance is equivalent to approximately 
43 square miles. Rosebud Coal has been removed at the Rosebud Mine and Big Sky Mine from easily 
accessible coal at or near the crop line to interior areas where the depth of overburden cover allows 
economic extraction of the underlying coal. Mining at Area D and Area E of the Rosebud Mine and Area 
A and Area B of the Big Sky Mine has been completed and the areas reclaimed. Mining remains active at 
Rosebud Mine Area A, Area B, and Area C. Only impacts from mining in a portion of Area C of the 
Rosebud Mine has the potential to interact with impacts from Area F mining. 


Surface water drainage from Area F has the potential to interact with surface water draining from Area C 
at the confluence of West Fork Armells Creek and Robbie Creek. Additionally, a soil storage area at the 
west end of Area C drains to Black Hank Creek, through Area F. 


Drawdown caused by mining in Area C-West will overlap with drawdown from Area F to cumulatively 
create greater drawdown near the shared boundary between the two mine areas. Spoil groundwater 
from a small area at the westernmost end of Area C-West is predicted to flow northwest, through a 
portion of Area F where it will have cumulative impacts on groundwater quality with Area F spoil 
groundwater. Additionally, post mining water quality impacts of Area C and Area F spoil groundwater on 
alluvial groundwater have cumulative impacts in the West Fork Armells Creek alluvial groundwater 
downgradient from Robbie Creek, although as described in Section 9.6.3.6, Area C impacts are predicted 
to not be measurable at the confluence. 


9.8  NON-MINING IMPACTS 
There are sources of anthropogenic impacts to the hydrologic balance near Area F from sources other 
than strip mining. These sources are not part of the cumulative hydrologic impact analysis, but their 
impacts can be observed in mine monitoring data and are considered as part of the premining baseline 
conditions. The general impacts of these sources are discussed here for informational purposes only. 


9.8.1 Agriculture 


Agriculture impacts water quantity and quality through physical modifications of the land a water 
resources, and through the introduction of chemical parameters from livestock waste and commercial 
fertilizers. Agricultural uses, primarily livestock grazing, occurs throughout the area surrounding Area F. 
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Natural springs have been developed as dugout ponds, or captured in stock tanks. Earthen dams have 
also been constructed across drainages to capture runoff water for cattle use. As livestock tend to 
congregate near water, seep, springs, ponds, and wet stream reaches are frequently trampled. Cattle 
waste contains high concentrations of nitrogen, thus can lead to high nitrate-nitrite concentrations in 
waters where cattle congregate. Infiltration of surface waters can introduce cattle waste related nitrate-
nitrite into shallow groundwater, particularly in alluvium. Crop farming around Area F is generally 
limited to cutting of hay from native grasslands or improved pasturelands. These operations do not tend 
to utilize chemical fertilizers. 


9.8.2 Roads 


Roads create physical disturbances to surface water hydrology and can also be a source of sediment and 
chemical parameters. A county road runs through Area F, known as Horse Creek Road in Treasure 
County and Sarpy Creek Road in Rosebud County. The road bed, ditches, and culverts all divert natural 
overland water flow into manmade conveyances. Undersized or plugged ditches of culverts can cause 
runoff to backup and pond above obstacles. Sediment can run off the gravel surfaced road, or be 
generated by enhanced erosion due to higher flow velocities in the manmade conveyances relative to 
natural conditions. Chemical treatments, most commonly magnesium chloride are sometimes used for 
dust suppression or de-icing, and can contribute soluble salts to surface water or shallow groundwater. 
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10.0 CONCLUSION 


The above sections of this CHIA represent an in-depth analysis of impacts to the hydrologic balance from 
mining that includes an assessment of existing or probable changes to the hydrologic balance inside and 
outside the permit area and an evaluation of material damage outside the permit area associated with 
current and proposed mining. The conclusion of the analysis is that no material damage is identified 
from current or approved mining and that the mining proposed in Area F and permitted by DEQ will not 
create material damage. 
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Table 2-1: Numeric Standards for Surface Water and Groundwater
Area F CHIA - Tables


Surface 
Water


Ground 
Water


Acute Chronic


Aluminum2 0.75 0.087 mg/L


Arsenic 0.01 0.01 0.34 0.15 mg/L


Barium 1 1 mg/L


Cadmium3 0.005 0.005 0.0074 0.0024 mg/L


Chromium 0.1 0.1 mg/L


Copper3 1.3 1.3 0.057 0.03 mg/L


Fluoride 4 4 mg/L


Iron 1 mg/L


Lead3 0.015 0.015 0.48 0.019 mg/L


Mercury 0.00005 0.002 0.0017 0.00091 mg/L


Nickel3 0.1 0.1 1.5 0.17 mg/L


Selenium 0.05 0.05 0.02 0.005 mg/L


Silver 0.1 0.1 0.044 mg/L


Zinc3 7.4 2 0.39 0.39 mg/L


Total Phosphorus4 0.15 mg/L


Total  Nitrogen4 1.3 mg/L


Nitrate-Nitrite 10 10 mg/L


Total Ammonia5 24.1 3.65 mg/L


5 Aquatic standards shown calculated at 22°C, 7.0 pH with early fish life stages present.


Parameter


DEQ-7 Human Health 
Standard


DEQ-7 Surface Water 
Aquatic Life Standard


DEQ-12A 
Base Nutrient 


Standards
Units


1  1-Day Minimum value, which should be considered as the instantaneous concentration to be achieved at all times.
2  Aquatic Life Standard only applies to the dissolved fraction and for pH 6.5 - 9.0.
3  Metals standards are hardness-dependent; for this table, values presented are based on a hardness of 400 mg/L. 
Hardness concentrations in surface water are greater than 400 mg/L, but DEQ-7 uses 400 mg/L is to calculate hardness-
dependent metals standards when hardness is greater than or equal to 400 mg/L.
4 Nutrient Standards for Wadeable Streams in Northwest Great Plains (43) and Wyoming Basin (18) Montana Ecoregion III. 
Standards apply July 1 to September 30. 
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Table 2-2: Guidelines for Human Drinking Water Quality
Area F CHIA - Tables


Parameter
 WHO Guideline 


Values1


WHO 
Acceptability 


Aspects1
NSDWR2 Units


pH 6.5 - 8.5 s.u.
Total Dissolved Solids (TDS) 600 - 1,000 500 mg/L
Hardness (total as CaCO3) 100 - 300 mg/L
Chloride 250 250 mg/L
Sodium 200 mg/L
Sulfate 250 - 1,000 250 mg/L
Aluminum3 0.9 0.1 - 0.2 0.05 - 0.2 mg/L
Arsenic 0.01 mg/L
Barium 0.7 mg/L
Boron 2.4 mg/L
Cadmium 0.003 mg/L
Copper 2 1 1 mg/L
Chromium mg/L
Fluoride 1.5 2 mg/L
Iron 0.3 0.3 mg/L
Lead 0.01 mg/L
Manganese 0.44 0.1 0.05 mg/L
Mercury 0.006 mg/L
Molybdenum 0.074 mg/L
Nickel 0.07 mg/L
Nitrate (as N) 50 mg/L
Nitrite (as N) 3 mg/L
Selenium 0.04 mg/L
Silver mg/L
Total Ammonia 1.5 mg/L
Zinc 4 5 mg/L


3 No formal WHO guideline value set, WHO health based value from Section 12. 


2 EPA has established National Secondary Drinking Water Regulations (NSDWRs) that set non-mandatory water quality 
standards for 15 contaminants. EPA does not enforce these NSWDRs. They are established only as guidelines to assist 
public water systems in managing their drinking water for aesthetic considerations, such as taste, color, and odor. These 
contaminants are not considered to present a risk to human health at the NSDWR. (EPA, 2018)


1 World Health Organization (WHO), Guidelines for Drinking-water Quality, Fourth Edition, 2011. Guideline Values from 
Table A3.3 are health based recommendations. Acceptability Aspect values are found in Section 10.2 and are based on 
aesthetic properties which may make water undesirable to the consumer.
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Table 2-3: Guidelines for Livestock Drinking Water Quality
Area F CHIA - Tables


Analyte DEQ-7 HHS NRC, 1972 Bagley, 1997
Sigler & 


Bauder, 2006
Raisbeck et 


al., 2008
Olkowski, 


2009
Pick, 2011 Pfost, 2012


Meehan et 
al., 2015


Aluminum 5 5 5 5 5
Arsenic 0.01 0.2 0.2 0.2 1 0.025 0.01 0.2 0.2
Barium 1 10 10
Bicarbonate
Boron 5 5 5 5
Cadmium 0.005 0.05 0.05 0.05 0.08 0.05 0.05 0.05
Calcium 1,000 500 1,000
Chloride 1,500
Chromium 0.1 1 1 1 0.05 1 1 1
Copper 1.3 0.5 0.05 0.5 0.5 0.5 0.5 0.5
Fluoride 4 2 2 2 2 1 2 2 2
Iron 0.3
Lead 0.015 0.1 0.1 0.1 0.1 0.1 0.05 0.1
Magnesium 125
Manganese 0.05
Mercury 0.002 0.01 0.01 0.01 0.003 0.01 0.01
Molybdenum 0.3 0.5 0.5
Nickel 0.1 1 1
Nitrate (as N) 10 23 100 100 114 23 100 23 100
Nitrite (as N) 1 2.3 33 10 23 3 10 2.3 33
pH 8.3 8.5 7.5 9
Selenium 0.05 0.05 0.1 0.05 0.05 0.05 0.05
Sodium 1,000 1,000
Sulfate 1,000 2,500 1,000 1,000 1,000 2,000 500 - 1,000
TDS 10,000 5,000 3,000 10,000 10,000 10,000
Vanadium 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Zinc 2 25 25 25 50 25 24 25


Note: All values in mg/L
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Table 2-4: Guidelines for Irrigation Water Quality
Area F CHIA - Tables


Analyte
Threshold 


limit
Upper limit Comments Units


Specific Conductance (SC)1 2,000 Alfalfa µS/cm
Specific Conductance (SC)1 6,000 Wheat µS/cm
Specific Conductance (SC)1 3,000 Grasses µS/cm
Sodium Adsorption Ratio2 4.8 17 SC = 1,000 µS/cm
Sodium Adsorption Ratio2 16.8 35 SC = 2,500 µS/cm
Boron3 2 3.7 Alfalfa mg/L


Boron3 1.3 2.5 Wheat mg/L


Chloride3 700 Alfalfa mg/L


Chloride3 2,100 Wheat mg/L


Chloride3 1,225 Grasses mg/L


Nitrate2 5 30 mg/L


Aluminum4 5 20 mg/L


Arsenic4 0.1 2 mg/L


Cadmium4 0.01 0.05 mg/L


Chromium4 0.1 1 mg/L


Copper4 0.2 5 mg/L


Fluoride4 1 15 mg/L


Iron4 5 20 mg/L


Manganese4 0.2 10 mg/L


Molybdenum4 0.01 0.05 mg/L


Nickel4 0.2 2 mg/L


Lead4 5 10 mg/L


Selenium4 0.02 0.02 mg/L


Vanadium4 0.1 1 mg/L


Zinc4 2 10 mg/L


4 Water Quality Criteria 1972 (NRC, 1972)


1 Crop Yields as Affected by Salinity (Maas & Grattan, 1999)
2 Water Quality for Agriculture (Ayers & Westcot, 1985) 
3 Irrigation Water Quality Standards and Salinity Management (Fipps, 2003)
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Table 2-5: Montana Groundwater Classes
Area F CHIA - Tables


[ARM 17.30.1006] Class I Class II Class III Class IV


SC @ 25°C (µS/cm) ≤ 1,000 > 1,000; ≤ 2,500 > 2,500; ≤ 15,000 > 15,000


Suitability Criteria Suitable Marginally suitable Marginally suitable


Public Water Supplies Yes Yes


Private Water Supplies Yes Yes


Drinking When SC < 7,000 µS/cm


Irrigation Yes Some agricultural crops Some salt tolerant crops


Drinking Water for Livestock Yes Yes Some livestock


Drinking Water for Wildlife Yes Yes Some wildlife


Commercial/Industrial Yes Most purposes Some purposes Some purposes


Culinary/Food Processing Yes Yes When SC < 7,000 µS/cm


Numeric Standards -- DEQ-7 
Human Health Standards (HHS)


Yes Yes Yes
Only carcinogen standards 


apply.


Numeric Standards -- 
Nitrate nitrogen and nitrate plus 
nitrite nitrogen


DEQ-7 HHS DEQ-7 HHS
When SC < 7,000; DEQ-7 HHS. 
When SC ≥ 7,000 µS/cm and K 


≥ 0.1 ft/d; 50 mg/L
When K ≥ 0.1 ft/d; 50 mg/L


Narrative Standards -- 
no DEQ-7 HHS or DEQ-7 HHS 
does not apply


No increase that adversely 
affects existing beneficial 


uses


Nondegradation Policy No increase that causes a violation of 75-5-303, MCA


No increase that renders the waters harmful, detrimental, or injurious to beneficial 
uses
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Table 6-1: Rosebud Mine Water Monitoring Parameters
Area F CHIA - Tables


Analytical Method Alternate Method units
pH (Lab) EPA 150.2 s.u.
pH (Field) Field Measurement s.u.
Conductivity Field Measurement µS/cm
Specific Conductance EPA 120.1 A2510-B µS/cm
Total Dissolved Solids (TDS) EPA 160.1 A2540-C mg/L
Total Dissolved Solids (Calc) SM 1030E mg/L


Total Suspended Solids (TSS)1 EPA 160.2 A2540-D mg/L
Temperature (Ambient Water) Field Measurement °C


Oil and Grease1 EPA 413.1 A5520-B, EPA 1664 mg/L


Turbidity1 SM2130 NTU
Acidity (Total as CaCO3) A2310-B mg/L
Alkalinity (Total as CaCO3) A2320-B mg/L
Hardness (Total as CaCO3) A2340-B mg/L
Bicarbonate as HCO3 A2320-B EPA 130.1 mg/L
Calcium EPA 200.7 mg/L
Carbonate as CO3 A2320-B EPA 130.1 mg/L
Chloride EPA 300.0 A4500-CL B mg/L
Fluoride A 45000-F C EPA 300.0 mg/L
Magnesium EPA 200.7 EPA 200.8 mg/L
Potassium EPA 200.7 EPA 200.8 mg/L
Sodium EPA 200.7 EPA 200.8 mg/L
Sulfate EPA 300.0 mg/L
Total Anions Calculated meq/L
Total Cations Calculated meq/L
Cation/Anion Balance Calculated %
Sodium Adsorption Ratio (SAR) Calculated ratio


Aluminum, Total1 and Dissolved EPA 200.7 EPA 200.8 mg/L


Arsenic, Total1 and Dissolved EPA 200.8 mg/L


Boron, Total1 and Dissolved EPA 200.7 EPA 200.8 mg/L


Cadmium, Total1 and Dissolved EPA 200.8 mg/L


Copper, Total1 and Dissolved EPA 200.8 mg/L


Iron, Total1 and Dissolved EPA 200.7 EPA 200.8 mg/L


Lead, Total1 and Dissolved EPA 200.8 mg/L


Manganese, Total1 and Dissolved EPA 200.7 EPA 200.8 mg/L


Nickel, Total1 and Dissolved EPA 200.7 EPA 200.8 mg/L


Selenium, Total1 and Dissolved EPA 200.8 mg/L


Vanadium, Total1 and Dissolved EPA 200.8 mg/L


Zinc, Total1 and Dissolved EPA 200.7 EPA 200.8 mg/L


 Parameters


 Physical 
_Parameters


 Common 
_Ions


 Trace 
_Metals
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Table 6-1: Continued
Area F CHIA - Tables


Analytical Method Alternate Method units Parameters


Total Ammonia as N EPA 350.1 A4500-NH3 B-E, or G mg/L
Nitrate-Nitrite as N EPA 353.2 A4500-NO3 F mg/L


Total Nitrogen1 SM 4500-N C A 4500-N-B mg/L


Total Phosphorus1 EPA 365.1 A 4500-P E mg/L


 Nutrients


Notes:
1 Parameter analyzed for surface water samples only.
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Table 6-2: Rosebud Mine Surface Water Monitoring Plan
Area F CHIA - Tables


Flow/Level
 Water Quality 


_Sampling
 Field Parameters 


_& Flow/Level
  Water Quality Sampling


 BPSFL  Stream  Lee Coulee  Weir, transducer  Grab  Monthly  Quarterly; Event-based
 BRTSS-1  Stream  Lee Coulee  Single-stage sampler  Quarterly; Event-based
 BRTSS-2  Stream  Lee Coulee  Single-stage sampler  Quarterly; Event-based
 CG-03  Stream  Pony Creek  Crest gauge  Monthly
 CG-23  Stream  West Fork Armells Creek  Crest gauge  Grab  Monthly  Semiannually


 SW-55  Stream  East Fork Armells Creek
 Flume, transducer, 


_crest gauge
 Single-stage sampler, 


Grab
 Monthly  Semiannually


 SW-60  Stream  East Fork Armells Creek  Crest gauge  Monthly


 SW-65  Stream  Stocker Creek
 Flume, transducer, 


_crest gauge
 Single-stage sampler, 


Grab
 Monthly  Semiannually


 SW-75  Stream  East Fork Armells Creek
 Flume, transducer, 


_crest gauge
 Single-stage sampler, 


Grab
 Monthly  Semiannually


 SW-76  Stream  East Fork Armells Creek  Staff Gauge  Grab  Monthly  Semiannually
 SW-77  Stream  East Fork Armells Creek  Staff Gauge  Grab  Monthly  Semiannually
 SP-18  Spring  Cow Creek  Grab  Monthly  Semiannually
 SP-22  Spring  Spring Creek  Grab  Monthly  Semiannually
 SP-23  Spring  Spring Creek  Portable weir  Grab  Monthly  Semiannually
 SP-24  Spring  Pony Creek  Portable weir  Grab  Monthly  Semiannually


 SP-26  Spring  Cow Creek
 Bucket or Portable 


weir
 Grab  Monthly  Semiannually


 SP-27  Spring  Cow Creek  Grab  Monthly  Semiannually
 SP-34  Spring  West Fork Armells Creek  Portable weir  Grab  Monthly  Semiannually
 SP-35  Spring  West Fork Armells Creek  Portable weir  Grab  Monthly  Semiannually
 SP-36  Spring  West Fork Armells Creek  Grab  Monthly  Semiannually
 SP-37  Spring  West Fork Armells Creek  Grab  Monthly  Semiannually
 SP-43  Spring  Spring Creek  Portable weir  Grab  Monthly  Semiannually
 SP-44  Spring  Spring Creek  Portable weir  Grab  Monthly  Semiannually


 SP-46A  Spring  East Fork Armells Creek  Portable weir  Grab  Monthly  Semiannually
 SP-53  Spring  Stocker Creek  Grab  Monthly  Semiannually
 SP-55  Spring  West Fork Armells Creek  Portable weir  Grab  Monthly  Semiannually
 SP-63  Spring  West Fork Armells Creek  Grab  Monthly  Semiannually


 Site ID  Site Type  Drainage
  Monitoring Frequency Instrumentation
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Table 6-2: Continued
Area F CHIA - Tables


Flow/Level
 Water Quality 


_Sampling
 Field Parameters 


_& Flow/Level
  Water Quality Sampling


 Site ID  Site Type  Drainage
  Monitoring Frequency Instrumentation


 SP-67  Spring  West Fork Armells Creek  Portable weir  Grab  Monthly  Semiannually
 SP-76  Spring  West Fork Armells Creek  Portable weir  Grab  Monthly  Semiannually
 SP-90  Spring  Spring Creek  Portable weir  Grab  Monthly  Semiannually
 SP-91  Spring  Spring Creek  Grab  Monthly  Semiannually


 SP-100  Spring  Stocker Creek  Grab  Monthly  Semiannually
 SP-112A  Spring  West Fork Armells Creek  Portable weir  Grab  Monthly  Semiannually
 PO-003  Pond South Fork Cow Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-004  Pond  Cow Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-04A  Pond  Cow Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-04B  Pond  Cow Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-005  Pond  Cow Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-05B  Pond  Cow Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-010  Pond  East Fork Armells Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-10A  Pond  East Fork Armells Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-011  Pond  East Fork Armells Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-013  Pond  East Fork Armells Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-019  Pond  East Fork Armells Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-19A  Pond  East Fork Armells Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-21C  Pond  East Fork Armells Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-026  Pond  East Fork Armells Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-027  Pond  East Fork Armells Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-032  Pond  Stocker Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-35B  Pond  Stocker Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-046  Pond  East Fork Armells Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-137  Pond  East Fork Armells Creek  Capacity stake  Grab  Quarterly  Quarterly
 PO-151  Pond  Cow Creek  Reference stake  Grab  Quarterly  Quarterly
 PO-808  Pond  Spring Creek  Reference stake  Grab  Monthly  Semiannually
 PO-809  Pond  Pony Creek  Reference stake  Grab  Monthly  Semiannually
 PO-917  Pond  Pony Creek  Reference stake  Grab  Monthly  Semiannually
 PO-921  Pond  Spring Creek  Reference stake  Grab  Monthly  Semiannually
 PO-923  Pond  West Fork Armells Creek  Reference stake  Grab  Monthly  Semiannually
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Table 6-2: Continued
Area F CHIA - Tables


Flow/Level
 Water Quality 


_Sampling
 Field Parameters 


_& Flow/Level
  Water Quality Sampling


 Site ID  Site Type  Drainage
  Monitoring Frequency Instrumentation


 PO-937  Pond  East Fork Armells Creek  Reference stake  Grab  Monthly  Semiannually
 PO-940  Pond  West Fork Armells Creek  Reference stake  Grab  Monthly  Semiannually
 PO-978  Pond  Donley Creek  Reference stake  Grab  Monthly  Semiannually
 PO-987  Pond  Cow Creek  Reference stake  Grab  Monthly  Semiannually
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Table 6-3: Area F Surface Water Monitoring Plan
Area F CHIA - Tables


Flow/Level  Water Quality Sampling
 Field Parameters 


_& Flow/Level
  Water Quality Sampling


 CG-100  Stream  Black Hank Creek  Crest gauge  Single-stage sampler, Grab Monthly Quarterly; Event-based
 CG-101  Stream  Robbie Creek  Crest gauge  Single-stage sampler, Grab Monthly Quarterly; Event-based
 CG-102  Stream  Robbie Creek  Crest gauge  Single-stage sampler, Grab Monthly Quarterly; Event-based
 CG-104  Stream  Black Hank Creek  Crest gauge  Single-stage sampler, Grab Monthly Quarterly; Event-based
 CG-105  Stream  Black Hank Creek  Crest gauge  Single-stage sampler, Grab Monthly Quarterly; Event-based
 CG-106  Stream  Donley Creek  Crest gauge  Single-stage sampler, Grab Monthly Quarterly; Event-based


 SW-89  Stream  Donley Creek
  Flume, transducer, 


_crest gauge
 Single-stage sampler, Grab Monthly Quarterly; Event-based


 SW-90  Stream  Donley Creek
  Flume, transducer, 


_crest gauge
 Single-stage sampler, Grab Monthly Quarterly; Event-based


 SW-200  Stream  Donley Creek  Single-stage sampler, Grab Monthly Quarterly; Event-based
 Spring 2  Spring  Robbie Creek  Grab Monthly Semiannually
 Spring 3  Spring  Robbie Creek Bucket  Grab Monthly Semiannually
 Spring 4  Spring  Donley Creek  Portable weir  Grab Monthly Semiannually
 Spring 5  Spring  Donley Creek  Portable weir  Grab Monthly Semiannually
 Spring 7  Spring  Trail Creek  Portable weir  Grab Monthly Semiannually
 Spring 8  Spring  Donley Creek  Grab Monthly Semiannually
 Spring 9  Spring  Donley Creek  Grab Monthly Semiannually


 Spring 10  Spring  McClure Creek  Portable weir  Grab Monthly Semiannually
 Spring 11  Spring  McClure Creek  Portable weir  Grab Monthly Semiannually
 Spring 12  Spring  Robbie Creek  Grab Monthly Semiannually
 Spring 13  Spring  Robbie Creek  Grab Monthly Semiannually
 Spring 14  Spring  McClure Creek  Grab Monthly Semiannually


 Pond 1  Pond  Black Hank Creek  Reference stake  Grab Monthly Semiannually
 Pond 2  Pond  Black Hank Creek  Reference stake  Grab Monthly Semiannually
 Pond 4  Pond  Black Hank Creek  Reference stake  Grab Monthly Semiannually
 Pond 5  Pond  Donley Creek  Reference stake  Grab Monthly Semiannually
 Pond 8  Pond  McClure Creek  Reference stake  Grab Monthly Semiannually
 Pond 9  Pond  Trail Creek  Reference stake  Grab Monthly Semiannually


 Instrumentation   Monitoring Frequency
 Site ID  Site Type  Drainage
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Table 6-4: Rosebud Mine Groundwater Monitoring Plan
Area F CHIA - Tables


 Top  Bottom
BAL2011 Alluvium 3,395.6 27.5 17.5 27.5 Quarterly Semiannually


P-03 Alluvium 3,260.66 34 24 34 Quarterly Annually
P-04 Alluvium 3,254.54 20 14 19 Quarterly Every Third Year


WA-101 Alluvium 3,310.7 50 15 42 Quarterly Quarterly
WA-104 Alluvium 3,407.5 40 18 32 Quarterly Annually
WA-109 Alluvium 3,240.4 38 18 35 Quarterly Every Third Year
WA-113 Alluvium 3,273.5 15 Quarterly Every Third Year
WA-114 Alluvium 3,338.51 46 26 44 Quarterly Annually
WA-118 Alluvium 3,659.09 18 13 15 Quarterly Every Third Year
WA-124 Alluvium 3,265.7 19 10 18 Quarterly Quarterly
WA-126 Alluvium 3,282.37 28 21 27 Quarterly Annually
WA-128 Alluvium 3,292.02 40 23 39 Quarterly Quarterly
WA-131 Alluvium 3,282.99 47 33 42 Quarterly Annually
WA-132 Alluvium 3,104.08 23 17 21 Quarterly Every Third Year
WA-133 Alluvium 3,126.68 14.5 7 12 Quarterly Every Third Year
WA-134 Alluvium 3,166.46 22 13 18 Quarterly Every Third Year
WA-136 Alluvium 3,167.9 24 12 21 Quarterly Every Third Year
WA-137 Alluvium 3,209.41 24 12 21 Quarterly Every Third Year
WA-142 Alluvium 3,182.51 18 8 16 Quarterly Every Third Year
WA-145 Alluvium 3,201.17 16 10 15 Quarterly Annually
WA-146 Alluvium 3,138.85 18 5 14 Quarterly Every Third Year
WA-147 Alluvium 3,138.64 15 6 12 Quarterly Every Third Year
WA-148 Alluvium 3,199.81 17 5 11 Quarterly Every Third Year
WA-155 Alluvium 3,140 28 22 27 Quarterly Every Third Year
WA-160 Alluvium 3,176.51 13 8 13 Quarterly Every Third Year
WA-164 Alluvium 3,289 20 13 18 Quarterly Annually
WA-168 Alluvium 3,322.5 33 20 31 Quarterly Every Third Year
WA-169 Alluvium 3,382.62 16 3 13 Quarterly Every Third Year
WA-171 Alluvium 3,556.8 35 30 35 Quarterly Every Third Year
WA-172 Alluvium 3,227.36 20 5 20 Quarterly Annually
WA-186 Alluvium 3,238.5 10 5 10 Quarterly Every Third Year
WA-190 Alluvium 19 11 19 Quarterly Annually


 Water Level Measurement 
Frequency


 Water Quality 
_Sampling Frequency


 Site ID
 Stratigraphic 


Unit
 Measuring Point 


_Elevation (ft-amsl)
 Total Well 
_Depth (ft)


 Screen Depth (ft)
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Table 6-4: Continued
Area F CHIA - Tables


 Top  Bottom
 Water Level Measurement 


Frequency
 Water Quality 


_Sampling Frequency
 Site ID


 Stratigraphic 
Unit


 Measuring Point 
_Elevation (ft-amsl)


 Total Well 
_Depth (ft)


 Screen Depth (ft)


WA-199 Alluvium 3,142.5 17 9 17 Quarterly Every Third Year
WA-204 Alluvium 3,338.95 8.8 5.3 8.7 Quarterly Annually
WA-210 Alluvium 20 11 19 Quarterly Annually
WA-212 Alluvium 30 10 30 Quarterly Annually
WA-214 Alluvium 3,552.61 40 20 30 Quarterly Every Third Year
WA-215 Alluvium 3,559.22 20 5 10 Quarterly Annually
WA-217 Alluvium 3,429.45 13.5 8.5 13.5 Quarterly Annually
WA-218 Alluvium 3,362.8 18 5 18 Quarterly Annually


S-23 Interburden 3,486.39 195 169 194 Quarterly Quarterly
WI-102 Interburden 3,307.4 98 56 96 Semiannually Every Third Year
WI-106 Interburden 3,288.9 78 72 77 Semiannually Every Third Year
WI-107 Interburden 3,271.09 42 27 40 Semiannually Every Third Year
WI-109 Interburden 3,290.06 68 63 66 Semiannually Every Third Year
WI-110 Interburden 3,239.17 15 4 13 Semiannually Every Third Year
WI-116 Interburden 3,326.5 125 118 123 Semiannually Every Third Year
WI-117 Interburden 3,325.14 107 100 107 Semiannually Every Third Year
WI-153 Interburden 3,465.9 42 22 42 Semiannually Every Third Year
WI-157 Interburden 3,338.5 153 140 151 Semiannually Every Third Year
WI-159 Interburden 169 149 169 Semiannually Every Third Year
WI-171 Interburden 285 245 285 Semiannually Every Third Year
WI-173 Interburden 3,647.8 300 250 270 Semiannually Every Third Year
WI-174 Interburden 3,467.4 260 251 260 Semiannually Every Third Year
WI-178 Interburden 3,610.88 245 205 245 Semiannually Every Third Year
WI-181 Interburden 3,621.02 300 240 300 Annually Every Third Year
WI-182 Interburden 3,318.84 118 114 118 Semiannually Every Third Year
WI-184 Interburden 3,347.65 134 94 134 Semiannually Every Third Year
WI-185 Interburden 3,370.97 113 53 113 Semiannually Every Third Year
WI-186 Interburden 3,484.31 65 45 65 Semiannually Every Third Year
WI-187 Interburden 3,439.72 247 240 247 Quarterly Annually


P-06 McKay Coal 50 39 46 Quarterly Annually
S-18 McKay Coal 248 235 244 Quarterly Annually
S-20 McKay Coal 209 197 207 Quarterly Annually
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Table 6-4: Continued
Area F CHIA - Tables


 Top  Bottom
 Water Level Measurement 


Frequency
 Water Quality 


_Sampling Frequency
 Site ID


 Stratigraphic 
Unit


 Measuring Point 
_Elevation (ft-amsl)


 Total Well 
_Depth (ft)


 Screen Depth (ft)


S-22 McKay Coal 3,486.9 225 212 220 Quarterly Quarterly
WM-103 McKay Coal 3,310.2 105 Quarterly Every Third Year
WM-105 McKay Coal 3,449.2 210 194 200 Quarterly Every Third Year
WM-107 McKay Coal 3,592.23 287 257 277 Quarterly Every Third Year
WM-120 McKay Coal 3,288.79 90 80 88 Semiannually Every Third Year
WM-121 McKay Coal 3,289.3 74 64 72 Semiannually Every Third Year
WM-122 McKay Coal 3,274.88 97 87 95 Semiannually Every Third Year
WM-123 McKay Coal 3,227.28 66 56 64 Semiannually Every Third Year
WM-125 McKay Coal 3,280.13 29 19 27 Quarterly Every Third Year
WM-126 McKay Coal 3,290.19 81 68.5 77.5 Semiannually Every Third Year
WM-127 McKay Coal 3,312.69 96 85 94 Semiannually Every Third Year
WM-128 McKay Coal 3,241.22 25 14 23 Quarterly Every Third Year
WM-130 McKay Coal 3,307.45 105 99 104 Semiannually Every Third Year
WM-135 McKay Coal 3,330.69 135.5 127 134 Semiannually Every Third Year
WM-136 McKay Coal 3,324.85 143 109 115 Quarterly Every Third Year
WM-138 McKay Coal 3,282.76 71 63 71 Semiannually Every Third Year
WM-139 McKay Coal 3,556.71 215 208 214 Quarterly Every Third Year
WM-153 McKay Coal 3,465.9 51 43 51 Semiannually Every Third Year
WM-158 McKay Coal 3,321.85 123 112 120 Quarterly Every Third Year
WM-159 McKay Coal 3,379.4 184 176 184 Semiannually Every Third Year
WM-173 McKay Coal 3,647.31 321.5 315 321 Quarterly Every Third Year
WM-174 McKay Coal 3,466.33 274 268 274 Semiannually Every Third Year
WM-181 McKay Coal 3,621.02 320 310 320 Annually Every Third Year
WM-182 McKay Coal 3,318.84 130 120 130 Semiannually Every Third Year
WM-184 McKay Coal 3,347.54 145 134 144 Quarterly Every Third Year
WM-185 McKay Coal 3,370.85 121 114 121 Quarterly Every Third Year
WM-186 McKay Coal 3,484.2 72 65 72 Semiannually Every Third Year
WM-187 McKay Coal 3,424.7 180 167 177 Quarterly Every Third Year
WM-188 McKay Coal 3,402.73 160 150 160 Quarterly Every Third Year
WM-189 McKay Coal 3,305.63 79 69 79 Quarterly Every Third Year
WM-191 McKay Coal 3,614.12 298 288 298 Quarterly Every Third Year
WM-200 McKay Coal 3,565.92 243 235 243 Quarterly Annually
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Table 6-4: Continued
Area F CHIA - Tables


 Top  Bottom
 Water Level Measurement 


Frequency
 Water Quality 


_Sampling Frequency
 Site ID


 Stratigraphic 
Unit


 Measuring Point 
_Elevation (ft-amsl)


 Total Well 
_Depth (ft)


 Screen Depth (ft)


WM-201 McKay Coal 3,497.86 159 139 159 Quarterly Annually
WM-202 McKay Coal 3,499.96 255 235 255 Quarterly
WM-205 McKay Coal 3,608.86 265 255 265 Quarterly Annually
WM-206 McKay Coal 3,398.9 180 170 180 Quarterly Annually
WM-207 McKay Coal 3,440.02 255 250 255 Quarterly Annually
WM-209 McKay Coal 3,539.96 189 179 189 Quarterly Quarterly
WM-210 McKay Coal 3,417.07 225 215 225 Quarterly Quarterly
WM-211 McKay Coal 3,511.25 270 260 270 Quarterly Quarterly
WO-171 Overburden 3,616.08 195 155 195 Semiannually Every Third Year
WO-172 Overburden 3,593.433 160 120 160 Semiannually Every Third Year
WO-173 Overburden 3,648.82 205 165 204 Semiannually Every Third Year
WO-174 Overburden 3,468.7 190 90 130 Semiannually Every Third Year
WO-178 Overburden 3,610.84 120 60 120 Semiannually Every Third Year
WO-181 Overburden 3,620.55 200 100 200 Annually Every Third Year
WO-191 Overburden 3,439.63 210 180 210 Quarterly Annually
WO-193 Overburden 3,484.79 110 70 110 Quarterly Quarterly
WO-194 Overburden 3,512.58 190 158 188 Quarterly Quarterly


S-19 Rosebud Coal 225 197 220 Quarterly Annually
S-21 Rosebud Coal 185 180 195 Quarterly Annually
S-24 Rosebud Coal 3,485.9 149 121 146 Quarterly Quarterly


WR-103 Rosebud Coal 3,593.3 195 163 185 Quarterly Every Third Year
WR-108 Rosebud Coal 3,416.87 200 161 184 Semiannually Every Third Year
WR-121 Rosebud Coal 3,609.7 154 130 150 Quarterly Every Third Year
WR-124 Rosebud Coal 3,555.98 132 111 130 Quarterly Every Third Year
WR-125 Rosebud Coal 3,614.85 228 200 223 Quarterly Every Third Year
WR-126 Rosebud Coal 3,465.6 21 8 19 Semiannually Every Third Year
WR-127 Rosebud Coal 3,283.26 70 45 66 Semiannually Annually
WR-128 Rosebud Coal 3,289.31 65 38 62 Semiannually Every Third Year
WR-129 Rosebud Coal 3,312.73 78 70 77 Semiannually Every Third Year
WR-134 Rosebud Coal 3,289.46 3.5 2.5 3.5 Quarterly Annually
WR-136 Rosebud Coal 3,530.79 84 64 84 Quarterly Annually
WR-173 Rosebud Coal 3,648.27 244 224 243 Quarterly Every Third Year
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Table 6-4: Continued
Area F CHIA - Tables


 Top  Bottom
 Water Level Measurement 


Frequency
 Water Quality 


_Sampling Frequency
 Site ID


 Stratigraphic 
Unit


 Measuring Point 
_Elevation (ft-amsl)


 Total Well 
_Depth (ft)


 Screen Depth (ft)


WR-174 Rosebud Coal 3,467.4 249 229 249 Semiannually Every Third Year
WR-181 Rosebud Coal 3,621.19 235 212 232 Annually Every Third Year
WR-205 Rosebud Coal 3,300.78 45 25 45 Quarterly Annually
WR-243 Rosebud Coal 3,440.06 236 216 236 Quarterly Annually
WR-244 Rosebud Coal 3,419.09 195 175 195 Quarterly Quarterly
WR-245 Rosebud Coal 3,512.87 219 199 219 Quarterly Quarterly
T-5B-P Spoils 65 Semiannually Annually


WS-100 Spoils 3,270.6 27 Semiannually Annually
WS-101 Spoils 3,318.027 78 Semiannually Annually
WS-102 Spoils 3,358.7 73 Semiannually Every Third Year
WS-103 Spoils 3,353.8 60 Semiannually Every Third Year
WS-106 Spoils 3,308.74 43 20 40 Semiannually Annually
WS-107 Spoils 3,370 85 40 83 Semiannually Annually
WS-109 Spoils 3,289.5 58 26 56 Semiannually Every Third Year
WS-110 Spoils 3,289.3 39 17 37 Semiannually Every Third Year
WS-111 Spoils 3,275.45 72 30 68 Semiannually Every Third Year
WS-112 Spoils 3,228.06 41 15 40 Semiannually Every Third Year
WS-113 Spoils 3,272.39 45 5 45 Semiannually Annually
WS-114 Spoils 3,288.35 35 5 35 Semiannually Every Third Year
WS-115 Spoils 3,271.21 38 8 38 Semiannually Annually
WS-116 Spoils 3,326.5 109 89 109 Semiannually Every Third Year
WS-117 Spoils 3,325.6 100 89 99 Semiannually Every Third Year
WS-118 Spoils 3,325.2 120 97 117 Semiannually Annually
WS-120 Spoils 3,488.9 45 35 45 Semiannually Every Third Year
WS-121 Spoils 3,467.01 55 35 55 Quarterly Every Third Year
WS-122 Spoils 3,484.42 49 29 49 Semiannually Every Third Year
WS-123 Spoils 3,409.65 44.5 24.5 44.5 Quarterly Every Third Year
WS-124 Spoils 3,308.3 80 60 80 Semiannually Every Third Year
WS-125 Spoils 3,266.21 40 10 15 Semiannually Every Third Year
WS-126 Spoils 3,284.66 60 41.9 51.9 Semiannually Every Third Year
WS-127 Spoils 3,295.72 62 50.6 60.6 Semiannually Every Third Year
WS-128 Spoils 3,305.27 47 31 41 Semiannually Every Third Year
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Table 6-4: Continued
Area F CHIA - Tables


 Top  Bottom
 Water Level Measurement 


Frequency
 Water Quality 


_Sampling Frequency
 Site ID


 Stratigraphic 
Unit


 Measuring Point 
_Elevation (ft-amsl)


 Total Well 
_Depth (ft)


 Screen Depth (ft)


WS-129 Spoils 3,268.04 48 12.5 17 Quarterly Every Third Year
WS-130 Spoils 3,319.29 58 38 58 Semiannually Every Third Year
WS-157 Spoils 3,338.5 135 75 135 Semiannually Every Third Year
WS-158 Spoils 3,320 95 55 95 Semiannually Annually
WS-159 Spoils 3,380.7 148 108 148 Quarterly Every Third Year
WS-184 Spoils 3,347.66 94 74 94 Quarterly Annually
WS-185 Spoils 3,370.8 54 34 54 Quarterly Annually
WS-186 Spoils 3,484.31 42 20 40 Semiannually Every Third Year
WS-187 Spoils 3,423.17 151 131 151 Quarterly Every Third Year
WS-188 Spoils 3,408.65 114 74 114 Quarterly Every Third Year
WS-189 Spoils 3,411.84 49 29 49 Quarterly Annually
WS-190 Spoils 3,461.32 77.5 57.5 77.5 Quarterly Every Third Year
WS-191 Spoils 3,513.31 67.5 41 67.5 Quarterly Every Third Year
WS-192 Spoils 3,336.7 67 41 67 Quarterly Every Third Year
WS-193 Spoils 3,346.7 69 47 69 Quarterly Every Third Year
WS-194 Spoils 3,565.37 132 122 132 Quarterly Annually
WS-195 Spoils 3,479.87 43 Quarterly Annually
WS-196 Spoils 3,497.68 73 Quarterly Annually
WS-197 Spoils 3,506.85 132 122 132 Quarterly Annually
WS-198 Spoils 3,419.62 100 Quarterly Annually
WS-199 Spoils 3,364.42 52 12 52 Quarterly Annually
WS-200 Spoils 3,398.68 85 55 85 Quarterly Annually
WS-201 Spoils 3,537.43 100 80 100 Quarterly Quarterly
WS-202 Spoils 3,269.9 22 10 20 Quarterly Quarterly
WS-203 Spoils 3,490.64 54 40 50 Quarterly Quarterly
WD-104 SubMcKay 3,271.55 160 80 160 Semiannually Every Third Year
WD-105 SubMcKay 3,278.1 141 97 137 Semiannually Every Third Year
WD-106 SubMcKay 3,220.47 50 20 50 Semiannually Every Third Year
WD-107 SubMcKay 3,415.26 203 183 203 Semiannually Every Third Year
WD-109 SubMcKay 3,340.47 134 106 134 Semiannually Every Third Year
WD-153 SubMcKay 3,466.1 142 132 142 Semiannually Every Third Year
WD-159 SubMcKay 3,379.1 280 200 280 Semiannually Every Third Year
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Table 6-4: Continued
Area F CHIA - Tables


 Top  Bottom
 Water Level Measurement 


Frequency
 Water Quality 


_Sampling Frequency
 Site ID


 Stratigraphic 
Unit


 Measuring Point 
_Elevation (ft-amsl)


 Total Well 
_Depth (ft)


 Screen Depth (ft)


WD-174 SubMcKay 3,467.2 501 300 340 Semiannually Every Third Year
WD-181 SubMcKay 3,620.43 490 410 490 Annually Every Third Year
WD-182 SubMcKay 3,318.71 500 460 500 Semiannually Every Third Year
WD-184 SubMcKay 3,347.64 190 165 185 Semiannually Every Third Year
WD-185 SubMcKay 3,371.05 180 140 180 Semiannually Every Third Year
WD-186 SubMcKay 3,484.42 190 150 190 Semiannually Every Third Year
WD-195 SubMcKay 3,614.61 425 399 425 Quarterly Every Third Year
WD-196 SubMcKay 3,513.14 147 113 147 Quarterly Every Third Year
WD-197 SubMcKay 3,346.34 181 163 181 Quarterly Every Third Year
WD-198 SubMcKay 3,565.36 320 310 320 Quarterly Annually
WD-199 SubMcKay 3,480.12 351 251 351 Quarterly Annually
WD-200 SubMcKay 3,497.63 298 258 298 Quarterly Annually
WD-201 SubMcKay 3,506.87 380 340 380 Quarterly Annually
WD-202 SubMcKay 3,419.4 230 150 230 Quarterly Annually
WD-206 SubMcKay 3,364.46 130 110 130 Quarterly Annually
WD-207 SubMcKay 3,608.88 379 339 379 Quarterly Annually
WD-208 SubMcKay 3,398.82 320 290 320 Quarterly Annually
WD-209 SubMcKay 3,440.55 390 360 390 Quarterly Annually
WD-211 SubMcKay 3,486.51 413 353 413 Quarterly Quarterly
WD-212 SubMcKay 3,539.58 435 382 432 Quarterly Quarterly
WD-213 SubMcKay 3,512.48 340 290 330 Quarterly Quarterly
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Table 6-5: Area F Groundwater Monitoring Plan
Area F CHIA - Tables


 Top  Bottom
WA-219 Alluvium 3,374.25 37 17 37 Monthly Semi-Annually
WA-222 Alluvium 3,414.10 19 9 19 Quarterly Semi-Annually
WA-223 Alluvium 3,603.37 21 11 21 Monthly Semi-Annually
WA-225 Alluvium 3,367.26 17 7 17 Monthly Semi-Annually
WA-226 Alluvium 3,527.42 19 9 19 Monthly Semi-Annually
WA-227 Alluvium 3,494.04 30 8 30 Monthly Semi-Annually


WA-230 (a) Alluvium TBD TBD TBD TBD Monthly Quarterly
WA-231 (a) Alluvium TBD TBD TBD TBD Monthly Quarterly
WA-232 (a) Alluvium TBD TBD TBD TBD Monthly Quarterly
WA-233 (a) Alluvium TBD TBD TBD TBD Monthly Quarterly
WA-234 (a) Alluvium TBD TBD TBD TBD Monthly Quarterly


WD-187 SubMcKay 3,533.01 272 252 272 Quarterly Every Third Year
WD-188 SubMcKay 3,652.85 366 346 366 Quarterly Every Third Year
WD-189 SubMcKay 3,657.44 327 307 327 Quarterly Every Third Year
WD-191 SubMcKay 3,542.14 162 142 162 Quarterly Annually
WD-192 SubMcKay 3,570.72 156 136 156 Quarterly Annually
WD-193 SubMcKay 3,559.1 183 163 183 Quarterly Annually
WD-194 SubMcKay 3,487.65 173 153 173 Quarterly Annually
WD-210 SubMcKay 3,429.52 59 39 59 Quarterly Annually


WD-213 (a) SubMcKay TBD TBD TBD TBD Quarterly Quarterly
WM-192 McKay Coal 3,532.87 239 219 239 Quarterly Every Third Year
WM-193 McKay Coal 3,652.59 336 316 336 Quarterly Every Third Year
WM-194 McKay Coal 3,657.87 296 276 296 Quarterly Every Third Year
WM-195 McKay Coal 3,655.4 258 238 258 Quarterly Annually
WM-196 McKay Coal 3,542.24 110 90 110 Quarterly Annually
WM-197 McKay Coal 3,571.58 127 107 127 Quarterly Annually
WM-198 McKay Coal 3,558.9 153 133 153 Quarterly Annually
WM-199 McKay Coal 3,487.27 148 128 148 Quarterly Annually
WM-208 McKay Coal 3,434.72 53 17 37 Quarterly Annually
WO-184 Overburden 3,532.11 89 69 89 Quarterly Annually
WO-185 Overburden 3,652 194 174 194 Quarterly Every Third Year
WO-186 Overburden 3,658.15 197 177 197 Quarterly Every Third Year


 Water Quality 
_Sampling Frequency


 Site ID
 Stratigraphic 


Unit
 Measuring Point 


_Elevation (ft-amsl)
 Total Well 
_Depth (ft)


 Screen Depth (ft)  Water Level Measurement 
Frequency
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Table 6-5: Continued
Area F CHIA - Tables


 Top  Bottom
 Water Quality 


_Sampling Frequency
 Site ID


 Stratigraphic 
Unit


 Measuring Point 
_Elevation (ft-amsl)


 Total Well 
_Depth (ft)


 Screen Depth (ft)  Water Level Measurement 
Frequency


WO-187 Overburden 3,654.63 176 156 176 Quarterly Annually
WO-192 Overburden 3,589.74 36 7 36 Quarterly Every Third Year
WR-231 Rosebud Coal 3,533.82 148 128 148 Quarterly Every Third Year
WR-233 Rosebud Coal 3,652 224 204 224 Quarterly Every Third Year
WR-234 Rosebud Coal 3,655.07 207 187 207 Quarterly Annually
WR-235 Rosebud Coal 3,541.64 56 36 56 Quarterly Annually
WR-236 Rosebud Coal 3,570.76 53 33 53 Quarterly Annually
WR-237 Rosebud Coal 3,560.71 82 62 82 Quarterly Annually
WR-238 Rosebud Coal 3,486.82 77 57 77 Quarterly Annually
WR-239 Rosebud Coal 3,658.07 235 215 235 Quarterly Every Third Year
Notes:


(a)    Proposed well, not yet installed. TBD = To be determined.
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Table 7-4: Baseline Alluvial Groundwater Quality Summary
Area F CHIA - Tables


Parameter Locations Samples # ND Min Median Max
pH (std units) 12 240 0 7.0 7.7 8.4
Specific Conductivity (µS/cm) 12 240 0 1,450 3,628 5,790
Total Dissolved Solids 12 237 0 1,200 3,490 5,890
Acidity 12 220 209 0 <1 52
Alkalinity, Total 12 240 0 104 514 907
Bicarbonate 12 238 0 290 614 1,110
Boron 12 236 10 <0.1 0.6 1.6
Calcium 12 240 0 97 215 608
Carbonate 12 238 235 0 0 8.7
Chloride 12 239 1 <6 18 50
Fluoride 12 240 23 <0.004 0.36 5
Hydroxide 6 112 110 <1 <1 5
Magnesium 12 240 0 114 286 588
Potassium 12 239 19 0 8.3 22
Sodium 12 239 0 103 258 887
Sulfate 12 238 0 590 1,978 3,730
Hardness 12 241 0 731 1,770 3,390
Sodium Absorption Ratio (unitless) 12 241 0 1.5 2.5 10.5
Aluminum, Dissolved 12 239 101 0.004 0.1 5.2
Arsenic, Dissolved 10 127 29 <0.000035 0.0030 0.013
Cadmium, Dissolved 12 239 141 <0.000005 0.00029 0.008
Chromium, Dissolved 3 5 5 <0.02 <0.02 <0.02
Copper, Dissolved 12 221 128 <0.000018 <0.01 0.041
Iron, Dissolved 12 239 94 <0.00069 0.02 6.8
Lead, Dissolved 12 240 181 <0.0000023 <0.01 0.67
Manganese, Dissolved 12 220 42 <0.00017 0.032 3.2
Mercury, Dissolved 7 113 113 <0.0005 <0.001 <0.001
Nickel, Dissolved 5 109 40 <0.0005 0.0020 0.017
Selenium, Dissolved 12 222 129 <0.00017 <0.005 0.049
Vanadium, Dissolved 12 221 135 <0.00002 <0.1 0.01
Zinc, Dissolved 12 239 146 <0.00086 <0.015 2.1
Ammonia 5 109 37 <0.005 0.085 0.70
Nitrite-Nitrate 12 241 76 <0.003 0.082 4.5
Orthophosphate 7 119 32 <0.01 0.025 2.2
Phosphate, Total 4 13 1 0.02 0.23 1.5
All values in mg/L, except where noted.
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Table 7-1: Summary of Baseline Surface Water Quality
Area F CHIA - Tables


Parameter Samples Minimum
25th 


Percentile
Median


75th 
Percentile


Maximum


Total Dissolved Solids 5 116 176 208 1,460 1,820
Specific Conductivity (µS/cm) 5 136 180 295 1,670 2,360
pH (std units) 5 7.6 7.7 7.9 8.0 8.4
Sodium Absorption Ratio (unitless) 5 0.2 0.3 0.6 1.6 2.3
Calcium 5 13 16 17 137 144
Magnesium 5 4.8 6.6 14 111 139
Sodium 5 5 6.0 14 101 158
Potassium 5 6.8 9.5 13 13 20
Chloride 5 1 2.1 3 5.7 6.4
Sulfate 5 19 34 81 868 1,100
Bicarbonate 5 44 52 56 143 237
Nitrate-Nitrite 5 0.0046 0.16 0.22 0.47 1.7


Parameter Samples Minimum
25th 


Percentile
Median


75th 
Percentile


Maximum


Total Dissolved Solids 10 536 3,305 3,600 3,913 4,550
Specific Conductivity (µS/cm) 10 787 3,475 3,880 3,960 4,250
pH (std units) 10 7 7.9 8.2 8.3 8.4
Sodium Absorption Ratio (unitless) 10 0.7 1.9 2.0 2.0 2.2
Calcium 10 42 182 209 218 300
Magnesium 10 62 382 428 448 568
Sodium 10 29 195 223 225 257
Potassium 10 10 12 13 15 32
Chloride 10 7.1 26 31 36 42
Sulfate 10 279 1,813 2,010 2,235 2,670
Bicarbonate 10 104 506 556 597 612
Nitrate-Nitrite 10 0.003 0.0046 0.01 0.013 0.1


Parameter Samples Minimum
25th 


Percentile
Median


75th 
Percentile


Maximum


Total Dissolved Solids 16 200 273 1,970 5,760 7,680
Specific Conductivity (µS/cm) 16 271 392 2,825 5,478 7,280
pH (std units) 16 7.7 8.0 8.2 8.3 8.7
Sodium Absorption Ratio (unitless) 16 0.2 0.6 2.4 5.2 5.7
Calcium 16 15 28 189 267 319
Magnesium 16 11 17 226 441 850
Sodium 16 10 16 229 601 758
Potassium 16 13 16 20 24 32
Chloride 16 2.7 4.0 12 18 200
Sulfate 16 54 89 1,520 3,225 4,300
Bicarbonate 16 69 96 198 355 401
Nitrate-Nitrite 16 0.0046 0.0087 0.11 0.19 0.81


Black Hank Creek


Donley Creek


Robbie Creek
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Table 7-1: Continued
Area F CHIA - Tables


Parameter Samples Minimum
25th 


Percentile
Median


75th 
Percentile


Maximum


Total Dissolved Solids 207 160 1,875 3,550 5,930 27,900
Specific Conductivity (µS/cm) 211 218 2,155 3,580 5,640 22,400
pH (std units) 211 7.5 8.1 8.4 8.7 10
Sodium Absorption Ratio (unitless) 209 0.2 1.9 2.7 4.3 16.1
Calcium 211 15 90 130 244 724
Magnesium 211 8.1 203 351 536 2,190
Sodium 211 4.6 143 253 530 3,730
Potassium 211 1.8 10 15 20 64
Chloride 211 1 11 15 23 118
Sulfate 211 15 1,015 2,030 3,375 16,400
Bicarbonate 211 0.61 211 356 487 852
Nitrate-Nitrite 211 0.003 0.0046 0.01 0.05 4.2


Parameter Samples Minimum
25th 


Percentile
Median


75th 
Percentile


Maximum


Total Dissolved Solids 465 53 1,510 2,010 3,290 29,600
Specific Conductivity (µS/cm) 472 983 1,950 2,450 3,473 15,300
pH (std units) 472 7.0 7.8 8.1 8.3 9.8
Sodium Absorption Ratio (unitless) 471 0.3 0.8 1.5 3.3 46.7
Calcium 472 21 101 150 250 628
Magnesium 472 74 172 222 359 4,880
Sodium 472 26 62 128 259 2,540
Potassium 469 0 6 8.6 12 123
Chloride 472 0.0071 6 10 17 294
Sulfate 472 116 656 1,020 1,853 21,600
Bicarbonate 472 66 479 574 657 1,218
Nitrate-Nitrite 472 0.003 0.0046 0.02 0.27 165


All values in mg/L, except where noted.


Springs


Ponds
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Table 7-2: Rosebud and Big Sky Mines Aquifer Test Summary
Area F CHIA - Tables


# of Tests Range Mid-point2 # of Tests Range Mid-point2


East Fork Armells Creek Alluvium Rosebud 25 0.8 - 10,023 1,327 23 6.4 - 501.3 102.5
Stocker Creek Alluvium Rosebud 6 295 - 6,700 710
Cow Creek Alluivium Rosebud 4 25.5 - 6,633 4 60 - 2,800
Alluvium Big Sky 5 196 - 520 225.5 5 10.9 - 13.9 12.13
Overburden Rosebud 23 0.134 - 10,586 7.6 12 0.006 - 3.8 0.015
Overburden Big Sky 3 19.4 - 29.0 23.4 3 0.73 - 0.97 0.817
Rosebud Coal Rosebud 35 0.4 - 1,702 4 35 0.005 - 68 0.12
Rosebud Coal Big Sky 4 4.8 - 11.2 7.44 4 0.20 - 0.42 0.29
Interburden Rosebud 11 0.134 - 2.68 0.8 8 0.002 - 0.9 0.014
Interburden Big Sky 3 0.5 - 28.0 5.33 4 0.01 - 0.90 0.088
McKay Coal Rosebud 19 0.134 - 189 0.9 18 0.002 - 3.6 0.15
McKay Coal Big Sky 3 1.44 - 1.82 1.68 3 0.24 - 0.32 0.28
Underburden Rosebud 6 12 - 429 63
Underburden Big Sky 3 0.50 - 2.55 1.08 3 0.015 - 0.085 0.04
Spoil Rosebud 17 0.032 - 3,136 8.2 17 0.001 - 65.3 0.3


Transmissivity (ft2/d) Hydraulic Conductivity (ft/d)


1 Rosebud Mine data from MSDL and OSMRE, 1983. Big Sky Mine data from BSCC, 1988.
2 Mid-point calculated as the median by the Rosebud Mine and geometric mean by the Big Sky Mine.


Stratigraphic Unit Mine1
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Table 7-3: Area F Aquifer Test Summary
Area F CHIA - Tables


Range Geometric Mean Range Geometric Mean
Alluvium 4 12 - 1,880 177 2.2 - 470 31
Overburden 1 44 44 2.2 2.2
Rosebud Coal 2 2 - 28 7.5 0.18 - 1.1 0.44
McKay Coal 4 0.13 - 6.2 0.91 0.016 - 0.31 0.075
Underburden 2 0.12 - 0.33 0.20 0.006 - 0.041 0.016


Stratigraphic Unit # of Tests
Transmissivity (ft/d) Hydraulic Conductivity (ft2/d)
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Table 7-5: Baseline Overburden Groundwater Quality Summary
Area F CHIA - Tables


Parameter Locations Samples # ND Min Median Max
pH (std units) 13 181 0 6.5 7.7 8.5
Specific Conductivity (µS/cm) 13 182 0 424 3,450 7,810
Total Dissolved Solids 13 182 0 136 3,140 8,300
Acidity 12 139 131 0 <1 78
Alkalinity, Total 13 182 0 208 575 1,880
Bicarbonate 13 182 0 253 599 1,880
Boron 13 182 13 <0.1 0.3 1.11
Calcium 13 182 0 20 249 419
Carbonate 12 178 176 0 0 5
Chloride 13 182 2 <1 8.9 481
Fluoride 13 182 76 <0.004 0.23 15
Hydroxide 5 119 118 <1 <1 1
Magnesium 13 182 0 14 271 733
Potassium 13 182 11 0 6 21
Sodium 13 182 0 7 314 795
Sulfate 13 182 0 18 1,765 5,090
Hardness 13 181 0 108 1,725 4,000
Sodium Absorption Ratio (unitless) 13 182 0 0.2 3.0 23.5
Aluminum, Dissolved 13 182 49 <0.004 0.029 1.2
Arsenic, Dissolved 9 155 78 <0.000035 <0.003 0.019
Cadmium, Dissolved 13 182 102 <0.000005 <0.005 0.02
Chromium, Dissolved 0 0 0 N/A N/A N/A
Copper, Dissolved 13 139 34 <0.000018 <0.02 0.28
Iron, Dissolved 13 182 39 <0.0005 0.18 8.5
Lead, Dissolved 13 182 112 <0.0000023 <0.01 0.08
Manganese, Dissolved 12 176 7 <0.000087 0.058 1.2
Mercury, Dissolved 8 27 27 <0.0005 <0.001 <0.001
Nickel, Dissolved 5 112 26 <0.0005 0.002 0.043
Selenium, Dissolved 13 139 58 <0.00017 <0.005 0.24
Vanadium, Dissolved 13 138 53 <0.00002 <0.2 0.01
Zinc, Dissolved 13 182 50 <0.00086 0.025 1.9
Ammonia 5 112 25 <0.005 0.13 1.0
Nitrite-Nitrate 13 182 52 <0.003 0.05 5.6
Orthophosphate 8 33 8 <0.01 0.033 3
Phosphate, Total 5 38 0 0.01 0.081 46
All values in mg/L, except where noted.
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Table 7-6: Baseline Rosebud Coal Groundwater Quality Summary
Area F CHIA - Tables


Parameter Locations Samples # ND Min Median Max
pH (std units) 15 226 0 6.6 7.7 8.3
Specific Conductivity (µS/cm) 15 226 0 508 1,710 4,640
Total Dissolved Solids 15 223 0 286 1,260 4,430
Acidity 13 168 161 0 <1 44
Alkalinity, Total 15 226 0 232 419 763
Bicarbonate 15 226 0 280 474 910
Boron 15 226 2 <0.1 0.4 1.3
Calcium 15 226 0 22 123 550
Carbonate 15 222 218 0 0 5
Chloride 15 226 6 <2 4.5 18
Fluoride 15 226 104 <0.004 0.19 1.4
Hydroxide 9 148 146 <1 <1 1
Magnesium 15 226 0 7.6 77 379
Potassium 15 226 16 0 5 16
Sodium 15 226 0 7.8 148 890
Sulfate 15 226 0 56 573 2,520
Hardness 15 225 0 86 629 2,900
Sodium Absorption Ratio (unitless) 15 225 12 <0.1 2.1 29.7
Aluminum, Dissolved 15 226 57 <0.0004 0.015 2.8
Arsenic, Dissolved 12 195 105 <0.000035 0.001 0.0052
Cadmium, Dissolved 15 226 142 <0.000005 <0.00016 0.01
Chromium, Dissolved 0 0 0 N/A N/A N/A
Copper, Dissolved 13 168 48 <0.000018 0.002 0.06
Iron, Dissolved 15 226 42 0.01 0.076 21
Lead, Dissolved 15 226 138 <0.0000023 <0.01 0.02
Manganese, Dissolved 15 217 1 <0.009 0.11 361
Mercury, Dissolved 7 31 31 <0.0005 <0.001 <0.001
Nickel, Dissolved 6 137 42 0.0005 0.002 0.033
Selenium, Dissolved 13 163 123 <0.00014 <0.005 0.018
Vanadium, Dissolved 13 168 55 <0.00002 <0.55 0.1
Zinc, Dissolved 15 226 77 <0.00086 0.017 4.8
Ammonia 6 137 25 <0.005 0.33 1.4
Nitrite-Nitrate 15 225 87 <0.003 0.023 1.3
Orthophosphate 7 36 6 <0.01 0.025 0.95
Phosphate, Total 10 53 2 <0.001 0.065 7.6
All values in mg/L, except where noted.
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Table 7-7: Baseline Interburden Groundwater Quality Summary
Area F CHIA - Tables


Parameter Locations Samples # ND Min Median Max
pH (std units) 9 57 0 6.7 7.4 8.3
Specific Conductivity (µS/cm) 8 57 0 461 1,902 4,550
Total Dissolved Solids 9 54 0 112 1,459 4,240
Acidity 8 46 31 0 <1 70
Alkalinity, Total 9 57 0 206 490 617
Bicarbonate 9 57 0 251 598 753
Boron 9 57 8 <0.1 0.25 0.6
Calcium 9 57 0 49 156 348
Carbonate 8 54 51 0 0 1
Chloride 9 57 0 2 6.5 19
Fluoride 9 57 3 <0.1 0.20 1
Hydroxide 3 3 0 1 1 1
Magnesium 9 57 0 27 142 435
Potassium 9 57 9 0 5 15
Sodium 9 57 0 7 113 624
Sulfate 9 57 0 15 654 2,730
Hardness 9 56 0 235 1,078 2,500
Sodium Absorption Ratio (unitless) 9 57 0 0.2 1.6 11.2
Aluminum, Dissolved 9 56 41 <0.03 <0.1 2.9
Arsenic, Dissolved 7 13 4 0 0.005 0.005
Cadmium, Dissolved 9 56 44 0 <0.003 0.007
Chromium, Dissolved 0 0 0 N/A N/A N/A
Copper, Dissolved 9 44 42 <0.01 <0.01 0.05
Iron, Dissolved 9 57 19 <0.02 0.2 8.5
Lead, Dissolved 9 56 44 <0.0005 <0.02 0.02
Manganese, Dissolved 9 49 6 <0.01 0.06 0.51
Mercury, Dissolved 9 44 44 <0.0005 <0.001 <0.001
Nickel, Dissolved 0 0 0 N/A N/A N/A
Selenium, Dissolved 9 44 41 <0.005 <0.005 0.012
Vanadium, Dissolved 9 42 42 <0.1 <0.1 <0.5
Zinc, Dissolved 9 57 11 <0.01 0.055 3.5
Ammonia 0 0 0 N/A N/A N/A
Nitrite-Nitrate 9 57 18 <0.05 0.09 2.0
Orthophosphate 9 54 11 <0.01 0.02 8.0
Phosphate, Total 2 3 0 0.01 0.02 0.03
All values in mg/L, except where noted.
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Table 7-8: Baseline McKay Coal Groundwater Quality
Area F CHIA - Tables


Parameter Locations Samples # ND Min Median Max
pH (std units) 17 308 0 6.8 8.0 8.6
Specific Conductivity (µS/cm) 17 307 0 585 2,410 4,880
Total Dissolved Solids 17 307 0 459 1,910 4,090
Acidity 16 225 215 0 <1 44
Alkalinity, Total 17 308 0 197 389 945
Bicarbonate 17 308 0 197 463 935
Boron 17 308 2 <0.1 0.3 0.7
Calcium 17 308 0 9 71 394
Carbonate 17 304 236 0 0 26
Chloride 17 308 6 <4 6 81
Fluoride 17 308 60 <0.004 0.3 2.2
Hydroxide 8 195 195 <1 <1 <5
Magnesium 17 308 0 3 38 278
Potassium 17 307 27 0 6 79
Sodium 17 308 0 34 478 965
Sulfate 17 308 0 17 1,080 2,410
Hardness 17 307 0 34 301 2,008
Sodium Absorption Ratio (unitless) 17 307 0 0.7 6.3 38.1
Aluminum, Dissolved 17 308 71 <0.0004 0.022 4.0
Arsenic, Dissolved 14 266 153 <0.000035 <0.003 0.005
Cadmium, Dissolved 17 308 199 <0.000005 <0.001 0.005
Chromium, Dissolved 1 1 1 <0.02 <0.02 <0.02
Copper, Dissolved 16 225 61 <0.000018 0.002 0.071
Iron, Dissolved 17 308 65 <0.00069 0.07 5.3
Lead, Dissolved 17 308 161 <0.0000023 <0.015 0.03
Manganese, Dissolved 17 297 6 <0.000087 0.05 0.32
Mercury, Dissolved 8 42 42 <0.0005 <0.001 <0.001
Nickel, Dissolved 8 183 57 <0.0005 0.002 0.049
Selenium, Dissolved 16 222 145 <0.00014 <0.005 0.22
Vanadium, Dissolved 16 224 78 <0.000014 0.001 0.1
Zinc, Dissolved 17 308 130 <0.0005 0.013 4.7
Ammonia 8 183 20 <0.005 0.47 1.2
Nitrite-Nitrate 17 308 98 <0.003 0.042 2.4
Orthophosphate 8 48 11 <0.01 0.028 3.2
Phosphate, Total 11 76 0 0.004 0.095 5.4
All values in mg/L, except where noted.
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Table 7-9: Baseline Underburden Groundwater Quality Summary
Area F CHIA - Tables


Parameter Locations Samples # ND Min Median Max
pH (std units) 27 311 0 6.7 8.0 8.7
Specific Conductivity (µS/cm) 27 310 0 1,060 2,465 5,780
Total Dissolved Solids 27 309 0 603 1,830 5,190
Acidity 16 222 214 0 <1 36
Alkalinity, Total 27 311 0 238 423 955
Bicarbonate 27 311 0 238 508 1,089
Boron 26 309 7 <0.1 0.26 1.5
Calcium 27 311 0 2 73 329
Carbonate 18 297 210 0 <0.5 39
Chloride 27 311 4 <2 8 57
Fluoride 27 311 59 <0.004 0.27 3.6
Hydroxide 8 194 194 <1 <1 <5
Magnesium 27 311 2 <2.5 51 520
Potassium 25 309 33 0 5 15
Sodium 27 311 0 33 399 1,030
Sulfate 27 311 0 26 957 3,060
Hardness 27 310 0 8 392 2,880
Sodium Absorption Ratio (unitless) 27 311 0 0.2 12.4 51.0
Aluminum, Dissolved 26 308 71 <0.004 0.03 2.1
Arsenic, Dissolved 14 263 132 <0.000035 0.001 0.015
Cadmium, Dissolved 26 309 203 <0.000005 <0.0041 0.009
Chromium, Dissolved 0 0 0 N/A N/A N/A
Copper, Dissolved 25 230 60 <0.000018 <0.02 0.047
Iron, Dissolved 27 311 74 <0.01 0.06 7
Lead, Dissolved 26 310 176 <0.0000023 <0.02 0.03
Manganese, Dissolved 23 299 12 <0.005 0.03 0.61
Mercury, Dissolved 17 46 46 <0.0005 <0.001 <0.001
Nickel, Dissolved 9 184 64 <0.0005 0.0016 0.035
Selenium, Dissolved 25 229 167 <0.00014 <0.005 0.21
Vanadium, Dissolved 25 227 88 <0.00002 <0.2 0.5
Zinc, Dissolved 26 310 131 <0.0005 0.035 5.5
Ammonia 8 183 32 <0.005 0.49 0.99
Nitrite-Nitrate 27 311 100 <0.003 0.07 28
Orthophosphate 17 52 15 <0.01 0.01 13
Phosphate, Total 11 74 1 <0.01 0.057 1.5
All values in mg/L, except where noted.
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Table 8-1: Surface Water Users
Area F CHIA - Tables


Map 
ID


DNRC Water 
Right Number


WECo 
ID Owner Name Means of Diversion


Max Vol. 
(ac-ft) Source Date Use Anticipated Impact


1 42KJ 183299 00 Booth Bros Land & Livestock Dam unnamed tributary of West Fork Armells Creek 1948 Stock Mined through by Area C mining
2 42KJ 162815 00 Pond 1 Great Northern Properties LP Dam unnamed tributary of Black Hank Creek 1940 Stock None, upstream from Area F
3 42KJ 162816 00 Booth Bros Land & Livestock Dam unnamed tributary of Black Hank Creek 1939 Stock None, upstream from Area F
4 42KJ 162825 00 Pond 2 Booth Bros Land & Livestock Dam Black Hank Creek 1948 Stock None, upstream from Area F
5 42KJ 162823 00 Pond 3 Booth Bros Land & Livestock Dam unnamed tributary of Black Hank Creek 1943 Stock None, upstream from Area F
6 42KJ 162858 00 Pond 6 Booth Bros Land & Livestock Dam 16.5 unnamed tributary of Donley Creek 1948 Stock None, upstream from Area F
7 42KJ 162859 00 Booth Bros Land & Livestock Dam Black Hank Creek 1942 Stock None, upstream from Area F
8 42KJ 162826 00 Booth Bros Land & Livestock Direct From Source unnamed tributary of Black Hank Creek 1937 Stock None, upstream from Area F
9 42KJ 183297 00 PO-980 Booth Bros Land & Livestock Dam 15 unnamed tributary of Black Hank Creek 1948 Stock None, upstream from Area F
10 42KJ 44618 00 Booth Bros Land & Livestock Dam unnamed tributary of Trail Creek 1967 Stock None, upstream from Area F


11 42KJ 25022 00 Pond 9
Montana, State Board of Land 
Commissioners Dam 15 Trail Creek 1956 Stock


Minor reduction in quantity possible during mining due to Area F drawdown affecting 
upstream spring flow (Spring Map ID 10)


12 42KJ 183236 00 Booth Bros Land & Livestock Dam 2.49 Horse Creek 1936 Stock None, no disturbance upstream
13 42KJ 183348 00 Booth Bros Land & Livestock Dam 2.49 unnamed tributary of Horse Creek 1953 Stock None, no disturbance upstream
14 42KJ 108397 00 Pond 5 WPP LLC Dam Donley Creek 1968 Stock None, upstream from Area F


15
42KJ 183351 
00, 42KJ 44628 Booth Bros Land & Livestock Dam 14.4 Robbie Creek 1937 Stock None, upstream from Area F


16 42KJ 30106146
Montana, State Board of Land 
Commissioners Dam 2.4 unnamed tributary of Donley Creek 2016 Stock None, upstream from Area F


17 42KJ 177098 00 KL Ranch LLC Direct From Source West Fork Armells Creek 1907 Stock
Very minor reduction in quantity during mining due to Area C and Area F sediment 
control, not likely to be measurable


18 42KJ 145448 00 Salmond Ranch Co Dam unnamed tributary of Trail Creek 1956 Stock None, no disturbance upstream
19 42KJ 183502 00 Booth Bros Land & Livestock Dam unnamed tributary of Trail Creek 1911 Stock None, no disturbance upstream
20 42KJ 183503 00 Booth Bros Land & Livestock Dam unnamed tributary of Trail Creek 1911 Stock None, no disturbance upstream


21 42KJ 183500 00 Booth Bros Land & Livestock Direct From Source unnamed tributary of Trail Creek 1955 Stock
Very minor reduction in quantity during mining due to Area C and Area F sediment 
control, not likely to be measurable


22 42KJ 183501 00 Booth Bros Land & Livestock Dam 36.4 Trail Creek 1954 Stock
Very minor reduction in quantity during mining due to Area C and Area F sediment 
control, not likely to be measurable


23 42KJ 183497 00 Booth Bros Land & Livestock Dam 48 Trail Creek 1957 Stock
Very minor reduction in quantity during mining due to Area C and Area F sediment 
control, not likely to be measurable


24 42KJ 177103 00 KL Ranch LLC Direct From Source West Fork Armells Creek 1909 Stock
Very minor reduction in quantity during mining due to Area C and Area F sediment 
control, not likely to be measurable


25 42KJ 177102 00 KL Ranch LLC Direct From Source Donley Creek 1907 Stock
Very minor reduction in quantity during mining due to Area C and Area F sediment 
control, not likely to be measurable


26 42KJ 183532 00 Booth Bros Land & Livestock Direct From Source Robbie Creek 1913 Stock
Minor reduction in quantity during mining due to Area F sediment control, not likely to 
be measurable


27 42KJ 8211 00
Montana, State Board of Land 
Commissioners Dam 8 McClure Creek 1940 Stock


May be Pond 8. Possibly measurable reductions in quantity during mining due to Area F 
sediment control. Mitigated by controlled releases from ponds in compliance with 
MPDES permit.


28 Pond 8 McClure Creek
Possibly measurable reductions in quantity during mining due to Area F sediment 
control. Mitigated by controlled releases from ponds in compliance with MPDES permit.


29 42KJ 108369 00 PO-971 Great Northern Properties LP Dam West Fork Armells Creek 1968 Stock
Minor reduction in runoff derived flow during mining due to Area C sediment control, 
not likely to be measurable
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Table 8-1: Continued
Area F CHIA - Tables


Map 
ID


DNRC Water 
Right Number


WECo 
ID Owner Name Means of Diversion


Max Vol. 
(ac-ft) Source Date Use Anticipated Impact


30 42KJ 162828 00 PO-978 Great Northern Properties LP Dam unnamed tributary of Donley Creek 1934 Stock
Very minor reduction in runoff derived flow during mining due to Area C sediment 
control, not likely to be measurable


31 42KJ 183512 00 Pond 4 Booth Bros Land & Livestock Dam Black Hank Creek 1956 Stock
Minor reduction in runoff derived flow during mining due to Area F sediment control, 
not likely to be measurable


32 42KJ 183513 00 Booth Bros Land & Livestock Dam Donley Creek 1954 Stock
Pond is breached. Minor reduction in runoff derived flow during mining due to Area F 
sediment control, not likely to be measurable


33 42KJ 162813 00 Pond 7 Booth Bros Land & Livestock Dam unnamed tributary of Donley Creek 1950 Stock None, upstream from Area F
34 42KJ 162796 00 Booth Bros Land & Livestock Dam unnamed tributary of Donley Creek 1944 Stock None, upstream from Area F
35 42KJ 108401 00 PO-976 WPP LLC Dam unnamed tributary of West Fork Armells Creek 1968 Stock Disturbed by Area C.


36 42KJ 135867 00
Montana, State Board of Land 
Commissioners Direct From Source West Fork Armells Creek 1910 Stock


Very minor reduction in runoff derived flow during mining due to Area C and Area F 
sediment control, not likely to be measurable
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Table 8-2: Spring Water Users
Area F CHIA - Tables


Map 
ID


GWIC 
ID


DNRC Water 
Right Number WECo ID Owner Drainage Use Type


Yield 
(gpm)


Source 
Unit Date Use Anticipated Impact


1 42KJ 108383 00 WPP LLC Unnamed tributary of Black Hank Creek Direct from Source OB 1911 Stock None, upgradient, drawdown unlikely
2 42KJ 162857 00 Spring 1 Booth Bros Land & Livestock Unnamed tributary of Black Hank Creek Developed Spring 5 OB 1940 Stock None, upgradient, drawdown unlikely
3 42KJ 162860 00 Booth Bros Land & Livestock Unnamed tributary of Donley Creek Developed Spring 3 OB 1941 Stock None, upgradient, outside drawdown area
4 SP-74 Unnamed tributary of Black Hank Creek OB None, upgradient, outside drawdown area
5 42KJ 183534 00 SP-72 Booth Bros Land & Livestock Unnamed tributary of Black Hank Creek Direct from Source OB 1926 Stock None, upgradient, outside drawdown area
6 42KJ 183230 00 Booth Bros Land & Livestock Unnamed tributary of Trail Creek Pit 5 Unknown 1936 Stock None, cross-gradient, outside drawdown area
7 42KJ 183228 00 Booth Bros Land & Livestock Unnamed tributary of Trail Creek Pit 5 OB 1936 Stock None, cross-gradient, outside drawdown area
8 42KJ 183227 00 Booth Bros Land & Livestock Unnamed tributary of Trail Creek Pit 5 OB 1936 Stock None, cross-gradient, outside drawdown area
9 42KJ 183235 00 Booth Bros Land & Livestock Unnamed tributary of Horse Creek Pit 7 Unknown 1947 Stock None, upgradient, outside drawdown area


10 42KJ 44616 00 Booth Bros Land & Livestock Unnamed tributary of Horse Creek Direct from Source OB 1940 Stock
None, under approved mineplan nearest Area F pit is over 0.5 mi 
away, drawdown and reduction in flow unlikely


11 42KJ 44613 00 Spring 7 Booth Bros Land & Livestock Unnamed tributary of Trail Creek Direct from Source RC 1915 Stock Reduction in flow possible due to Area F drawdown during mining
12 42KJ 108396 00 WPP LLC Unnamed tributary of McClure Creek Direct from Source RC 1911 Stock Physically disturbed by Area F mining.
13 42KJ 108673 00 WPP LLC Unnamed tributary of McClure Creek Direct from Source IB/AL 1911 Stock May be Spring 11. Physically disturbed by Area F mining.
14 Spring 11 Unnamed tributary of McClure Creek RC/IB Physically disturbed by Area F mining.
15 Spring 10 Unnamed tributary of McClure Creek OB/RC Physically disturbed by Area F mining.
16 42KJ 108394 00 WPP LLC Unnamed tributary of McClure Creek Direct from Source OB 1913 Stock May be Spring 10. Physically disturbed by Area F mining.
17 42KJ 108393 00 WPP LLC Unnamed tributary of Robbie Creek Direct from Source OB 1913 Stock Physically disturbed by Area F mining.
18 42KJ 108395 00 WPP LLC Unnamed tributary of Robbie Creek Direct from Source OB 1913 Stock Physically disturbed by Area F mining.
19 42KJ 183350 00 Spring 3 Booth Bros Land & Livestock Unnamed tributary of Robbie Creek Spring Box 8 OB 1937 Stock Physically disturbed by Area F mining.


20 42KJ 183353 00 Spring 13 Booth Bros Land & Livestock Unnamed tributary of Robbie Creek Direct from Source AL/IB 1952 Stock
Near Area F minepits and disturbance, loss of flow during mining 
likely. Increase in TDS likely due to spoil water after mining.


21 42KJ 183492 00 Booth Bros Land & Livestock Unnamed tributary of Robbie Creek Direct from Source OB 1952 Stock Physically disturbed by Area F mining.
22 Spring 5 Unnamed tributary of Robbie Creek OB None, upgradient, outside drawdown area


23 42KJ 183498 00 Booth Bros Land & Livestock Unnamed tributary of McClure Creek Spring Box 8 AL/UB 1954 Stock


Potential minor water quantity impacts during Area F mining if 
sourced from alluvium. Mitigated by controlled releases from ponds 
in compliance with MPDES permit. Minor increase in TDS after 
mining possible if sourced from alluvium.


24 42KJ 183338 00 Booth Bros Land & Livestock Unnamed tributary of McClure Creek Spring Box 8 AL/UB 1950 Stock


May be Spring 14. Potential water quantity impacts during Area F 
mining if sourced from alluvium. Mitigated by controlled releases 
from ponds in compliance with MPDES permit. Increase in TDS after 
mining possible if sourced from alluvium.


25 Spring 14 McClure Creek AL/UB


Potential water quantity impacts during Area F mining if sourced 
from alluvium. Mitigated by controlled releases from ponds in 
compliance with MPDES permit. Increase in TDS after mining 
possible if sourced from alluvium.


26 Spring 12 Unnamed tributary of Robbie Creek IB
Potential minor water quantity impacts during Area F mining. Minor 
increase in TDS after mining possible.


27 Spring 2 Unnamed tributary of Robbie Creek IB
Potential minor water quantity impacts during Area F mining. Minor 
increase in TDS after mining possible.


28 SP-69 Unnamed tributary of Donley Creek UB None. Distant from mining.
29 SP-70 Unnamed tributary of Donley Creek UB None. Distant from mining.


30 42KJ 111926 00
Richard Howard & Howard 
Family Revocable Trust Unnamed tributary of West Fork Armells Creek Direct from Source AL/UB 1908 Stock None. Distant from mining.
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Table 8-2: Continued
Area F CHIA - Tables


Map 
ID


GWIC 
ID


DNRC Water 
Right Number WECo ID Owner Drainage Use Type


Yield 
(gpm)


Source 
Unit Date Use Anticipated Impact


31 171909 42KJ 177108 00 SP-61 KL Ranch LLC Unnamed tributary of West Fork Armells Creek Direct from Source AL/UB 1911 Stock None. Distant from mining.
32 42KJ 162844 00 SP-65 Great Northern Properties LP Unnamed tributary of West Fork Armells Creek Developed Spring 6 AL/UB 1957 Stock Minor increases in TDS possible after mining due to Area C.


33
42KJ 162812 
00, 42KJ SP-71 Great Northern Properties LP Unnamed tributary of Donley Creek Developed Spring 3 OB/RC 1934 Stock Minor increases in TDS possible after mining due to Area C.


34 Spring 8 Unnamed tributary of Black Hank Creek IB Physically disturbed by Area F mining.


35 Spring 9 Donley Creek AL/OB
Near Area F minepits and disturbance, loss of flow during mining 
likely. Increase in TDS likely due to spoil water after mining.


36 42KJ 183510 00 Booth Bros Land & Livestock Unnamed tributary of Donley Creek Direct from Source AL/OB/RC 1927 Stock
Near Area F minepits and disturbance, loss of flow during mining 
likely. Increase in TDS likely due to spoil water after mining.


37 1055 Spring 4 Sloan, Stanley Donley Creek AL/OB None, upgradient, drawdown unlikely
38 42KJ 162853 00 Spring 6 Booth Bros Land & Livestock Unnamed tributary of Donley Creek Direct from Source OB 1943 Stock None, upgradient, drawdown unlikely
39 42KJ 183508 00 Booth Bros Land & Livestock Unnamed tributary of Black Hank Creek Direct from Source OB 1913 Stock Physically disturbed by Area F mining.


40 42KJ 108264 00 WPP LLC Unnamed tributary of Black Hank Creek Direct from Source OB 1911 Stock
May be physically disturbed by Area F mining. Reductions in flow 
during mining due to Area F drawdown.


41 42KJ 108407 00 WPP LLC Unnamed tributary of West Fork Armells Creek Direct from Source OB 1911 Stock Physically disturbed by Area C mining.


42 42KJ 42769 00
Montana, State Board of Land 
Commissioners Unnamed tributary of West Fork Armells Creek Developed Spring 2 AL/UB 1910 Stock None. Distant from mining.
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Table 8-3: Groundwater Users
Area F CHIA - Tables


Map 
ID


GWIC 
ID


DNRC Water 
Right Number WECo ID Owner


TD 
(ft)


SWL 
(ft)


Yield 
(gpm)


Stratigraphic 
Unit Date Use Anticipated Impact


1 42KJ 183300 00 PW-150 Booth Bros Land & Livestock 150 120 8 IB/MC/UB 1946 Stock Destroyed by Area C mining.


2
42KJ 108508 
00, 42KJ 42797 PW-151 WPP LLC 123 2.5 OB 1981 Stock


5-10 ft of drawdown from Area F mining + 5-10 ft of drawdown from Area C mining. Not expected to 
adversely affect use.


3 11947 42KJ 162827 00 PW-154 Great Northern Properties LP 83 60 7 OB 1957 Stock 10-20 ft of drawdown from Area F mining + 5-10 ft of drawdown from Area C mining.
4 PW-29 Great Northern Properties LP 15 AL/OB None. Drawdown impacts unlikely in alluvium upgradient of mine.
5 11948 42KJ 162836 00 PW-155 Booth Bros Land & Livestock 115 84 OB 1958 Stock 5-10 ft of drawdown from Area F mining. Not expected to adversely affect use.


6 11949 Sloan, Stanley 150 5 Unknown 1957 Stock
5-10 ft of drawdown from Area F mining possible if completed above underburden. Not expected to 
adversely affect use.


7 11950 Sloan, Stanley 70 10 OB 1948 Domestic & Stock 10-20 ft of drawdown from Area F mining.
8 11952 42KJ 162821 00 Booth Bros Land & Livestock 275 7 UB 1945 Domestic & Stock None. No impacts in underburden.
9 192 42KJ 162822 00 Booth Bros Land & Livestock 300 5 UB 1948 Domestic & Stock None. No impacts in underburden.


10 11951 Sloan, Stanley 3 Unknown 1948 Domestic & Stock
May be same as Map ID 9. Approximately 5 ft of drawdown from Area F mining if completed above 
underburden. Not expected to adversely affect use.


11 42KJ 35412 00 Booth Bros Land & Livestock 25 Unknown 1981 Domestic
Approximately 5 ft of drawdown from Area F mining if completed above underburden. Not expected to 
adversely affect use.


12 11953 42KJ 183295 00 PW-153 Booth Bros Land & Livestock 245 8 UB 1958 Stock None. No impacts in underburden.
13 705191 Hays Wilson Unknown Stock None. Upgradient, outside drawdown area.


14 705192 Hays Wilson Unknown Stock
Approximately 5 ft of drawdown from Area F mining if completed in overburden or Rosebud Coal. Not 
expected to adversely affect use.


15 42KJ 44621 00 Booth Bros Land & Livestock 5 Unknown 1939 Stock None. Upgradient, outside drawdown area.


16 705194 Hays Wilson Unknown Stock
5-10 ft of drawdown from Area F mining if completed in overburden or Rosebud Coal. Not expected to 
adversely affect use.


17 705193 Hays Wilson Unknown Stock
5-10 ft of drawdown from Area F mining if completed in overburden or Rosebud Coal. Not expected to 
adversely affect use.


18 705195 Hays Wilson 6 Unknown Stock
Unlikely to be physically disturbed by approved Area F mineplan. 5-10 ft drawdown possible if completed 
above underburden. Not expected to adversely affect use.


19 705196 42KJ 183237 00 Booth Bros Land & Livestock 8 Unknown 1936 Stock None. Upgradient, outside drawdown area.


20 705209 42KJ 183352 00 Booth Bros Land & Livestock 20 Unknown 1952 Stock
Approximately 20 ft of drawdown from Area F mining if completed in Rosebud Coal. 5-10 ft if completed in 
McKay Coal or interburden.


21 14193 42KJ 4389 00 Booth Bros Land & Livestock 90 50 10 RC 1974 Domestic & Stock May actually be located near Map ID 20. Destroyed by Area F mining if location is accurate.


22 705210 42KJ 106490 00 WPP LLC 5 Unknown 1947 Stock
Approximately 5 ft of drawdown from Area F mining if completed in Rosebud Coal. Not expected to 
adversely affect use.


23
14170, 
705211 42KJ 44608 00 Booth Bros Land & Livestock 266 200 30 UB 1948 Stock None. No impacts in underburden.


24 14176 Sloan, Stanley 150 5 Unknown 1947 Stock None. Upgradient, outside drawdown area.


25
1043, 
14177 MT Power Co 60 10 OB 1947 Stock None. Upgradient, outside drawdown area.


26 1044 Ashenhurst Ranch Inc 57 8 UB Stock None. No impacts in underburden.
27 14180 Ashenhurst Ranch Inc 97 8 UB 1956 Stock None. No impacts in underburden.
28 205522 42KJ 30011417 Salmond Ranch Co 100 40 20 UB 2003 Stock None. No impacts in underburden.
29 1045 Ashenhurst Ranch Inc 16 15.2 0.1 AL Stock None. In drainage not affected by mining.
30 42KJ 183333 00 Booth Bros Land & Livestock 8 UB 1950 Stock None. No impacts in underburden.


31
1046, 
1047 Robinson, Maude 202 UB 1923 Domestic & Stock None. No impacts in underburden.


32 42KJ 183486 00 Booth Bros Land & Livestock UB 1950 Stock None. No impacts in underburden.
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Table 8-3: Continued
Area F CHIA - Tables


Map 
ID


GWIC 
ID


DNRC Water 
Right Number WECo ID Owner


TD 
(ft)


SWL 
(ft)


Yield 
(gpm)


Stratigraphic 
Unit Date Use Anticipated Impact


33 42KJ 183499 00 Booth Bros Land & Livestock 10 UB 1957 Stock None. No impacts in underburden.
34 14181 42KJ 162845 00 Western Energy Company 14 6 6 AL 1963 Stock Very minor increase in TDS possible from Area F after mining. Not expected to adversely affect use.
35 14182 42KJ 177113 00 KL Ranch LLC 130 75 7 UB 1947 Stock None. No impacts in underburden.
36 205523 42KJ 30011413 Salmond Ranch Co 160 100 14 UB 2003 Stock None. No impacts in underburden.
37 14185 42KJ 177111 00 KL Ranch LLC 20 17 35 AL 1960 Stock Minor increase in TDS possible from Area F after mining. Not expected to adversely affect use.
38 14186 42KJ 177112 00 KL Ranch LLC 71 35 20 UB 1928 Irrigation & Stock None. No impacts in underburden.
39 14184 Genie, Fulmer & Mary Genie Dowlin 177 71 20 UB 1958 Domestic None. No impacts in underburden.
40 1050 Dowlin 555 UB Domestic None. No impacts in underburden.
41 42KJ 45735 KL Ranch LLC 5 UB 1982 Domestic None. No impacts in underburden.
42 14187 42KJ 19562 00 KL Ranch LLC 180 60 8 UB 1978 Stock None. No impacts in underburden.
43 14188 Genie, Fulmer & Mary Genie Dowlin 176 30 10 UB 1962 Domestic & Stock None. No impacts in underburden.
44 14189 Northern Pacific Railway Co 74 50 20 UB 1967 Stock None. No impacts in underburden.
45 42KJ 108513 00 BNSF Railway Co 5 UB 1970 Stock None. No impacts in underburden.
46 42KJ 42798 00 Great Northern Properties LP 5 UB 1982 Stock None. No impacts in underburden.
47 42KJ 56479 00 Great Northern Properties LP 80 55 15 UB 1984 Stock None. No impacts in underburden.


48 14190 42KJ 42782 00
Montana, State Board of Land 
Commissioners 100 35 18 UB 1945 Stock None. No impacts in underburden.


49 42KJ 183338 00 Booth Bros Land & Livestock 8 UB 1952 Stock None. No impacts in underburden.
50 14191 42KJ 108381 00 Great Northern Properties LP 235 35 5 UB 1943 Stock None. No impacts in underburden.
51 1051 42KJ 183514 00 Booth Bros Land & Livestock 6 IB/MC/UB 1956 Stock None. Outside drawdown area.
52 1052 42KJ 177110 00 KL Ranch LLC 12 UB 1947 Stock None. No impacts in underburden.
53 42KJ 45734 00 KL Ranch LLC 3 UB 1982 Stock None. No impacts in underburden.
54 1053 42KJ 177107 00 PW-10 KL Ranch LLC 140 50 15 UB 1947 Stock None. No impacts in underburden.
55 42KJ 177109 00 PW-11 KL Ranch LLC 46 5 AL/UB 1959 Stock Minor increase in TDS possible from Area C after mining. Not expected to adversely affect use.
56 42KJ 177606 00 PW-163 Great Northern Properties LP 5 AL/UB 1950 Domestic Minor increase in TDS possible from Area C after mining. Not expected to adversely affect use.
57 14197 42KJ 162799 00 PW-164 Great Northern Properties LP 156 89 4.5 UB 1964 Stock None. No impacts in underburden.
58 42KJ 46519 00 PW-159 Great Northern Properties LP 10 IB/MC/UB 1982 Stock Likely destroyed by Area F disturbance. 5-10 ft drawdown possible if completed above underburden.
59 42KJ 183511 00 Booth Bros Land & Livestock 8 1954 Stock None. Outside drawdown area.
60 14198 42KJ 108400 00 Great Northern Properties LP 110 50 10 MC/UB 1959 Stock Likely destroyed by Area F disturbance. 
61 14199 Hays, Winford 200 100 20 IB/MC/UB 1948 Domestic & Stock Destroyed by Area F mining.
62 234997 42KJ 44622 00 Booth Bros Land & Livestock 380 260 10 UB 1956 Stock Destroyed by Area F mining.


63
14200, 
14201 42KJ 162798 00 Booth Bros Land & Livestock 220 140 8 IB/MC/UB 1950 Stock 5-10 ft drawdown possible if completed above underburden. Not expected to adversely affect use.


64 226077 42KJ 28394 00 Booth Bros Land & Livestock 40 20 10 AL/OB 1980 Stock
Approximately 20 ft of drawdown possible from Area F mining if completed in overburden. Drawdown in 
alluvium unlikely.


65 14202 42KJ 162797 00 Booth Bros Land & Livestock 150 5 Unknown 1950 Stock 5-10 ft drawdown possible if completed above underburden. Not expected to adversely affect use.
66 42KJ 183509 00 Booth Bros Land & Livestock 8 Unknown 1936 Stock Destroyed by Area F mining.


67 1056 42KJ 162850 00 Booth Bros Land & Livestock 136 10 OB/RC/IB 1948 Stock
Approximately 20 ft drawdown from Area F mining if completed in Rosebud coal. 10-20 ft drawdown 
possible if completed in interburden or McKay Coal.


68 1057 Pinkerton, Bill 60 27 5 IB Domestic Destroyed by Area C mining.


69 14203
42KJ 162814 
00, 42KJ Western Energy Company 120 40 9 IB/MC/UB 1957 Domestic & Stock Destroyed by Area C mining.


70 1058 42KJ 46520 00 Western Energy Company 80 25.5 10 OB/RC/IB 1982 Stock Destroyed by Area C mining.
Note: AL = Alluvium, OB = Overburden, RC = Rosebud Coal, IB = Interburden, MC = McKay Coal, UB = Underburden.
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Table 9-1: Alluvial Valley Floor (AVF) Determinations at the Rosebud and Big Sky Mines.
Area F CHIA - Tables


AVF Investigation
Decision 


Date
Mine Location Decision Y/N


Coal Bank Coulee
(MDSL, 1982 [1])


 October
1982


 Big Sky Area A Big Sky Mine Area A
N: Failure to meet geomorphic criteria for a 
stream channel.


Lee Coulee
(MDSL, 1986)


 March
1986


 Big Sky Area B
Headwaters to confluence with 
Rosebud Creek.


N: Determined to be an upland area based on 
geologic and hydrologic criteria.


East Fork Armells Creek
(MDSL, 1981)


 December
1981


 Rosebud Area C
Highway 39 crossing (Sec. 3, T1N, 
R41E) to west end of Area C (Sec. 17, 
T1N, R40E)


N: Insufficient water to support agriculture


1) Highway 39 crossing (Sec. 3, T1N, 
R41E) north to confluence of Stocker 
Ck. (Sec. 16, T2N, R41E)


1) N: Insufficient water to support agriculture


2) Stocker Ck. (Sec. 16, T2N, R41E) 
north to confluence of Corral Ck (Sec. 
28, T3N, R41E) 


2) Y: Yes


Portion of Stocker Creek
(MDSL, 1982 [2])


 June
1982


 Rosebud Area C
Headwaters to corner section of Sec. 
23, 24, 26, 26, T2N, R40E


N: Insufficient water to support agriculture 


Portions of Stocker 
Creek and East Fork 
Armells Creek
(MDSL, 1984 [1])


 February
1984


 Rosebud Area C
Corner section of Sec. 23, 24, 26, 26, 
T2N, R40E to confluence with East 
Fork Armells Creek


N: Stocker Creek: Insufficient water to support 
agriculture


Portions of Pony, Spring 
and Cow Creeks
(MDSL, 1984 [3])


 August
1984


 Rosebud Area D Within and adjacent to Area D 
Pony Creek: N: Insufficient water to support 
agriculture.


Portions of Horse Creek, 
Trail Creek, McClure 
Creek, Robbie Creek, 
Donley Creek, and Black 
Hank Creek (DEQ, 2016)


2016  Rosebud Area F
Within and adjacent to proposed 
Area F permit area


Horse Creek: N: Insufficient water to support 
agriculture.


East Fork Armells Creek
(MDSL, 1984 [2])


1984  Rosebud Area C
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Table 9-2: Wetlands and Waters Identified Near Area F.
Area F CHIA - Tables


Site ID Type
Jurisdictional 


Status
Acres within 


Area F
Acres outside 


Area F
Total 
Acres


Drainage
Associated 


Spring
Description


Wetland A PEM
Non-


Jurisdictional
- 1.22 1.22


Trail 
Creek


Drainage bottom wetland in 2 segments, 
fed by spring


Wetland B PEM
Non-


Jurisdictional
1.19 - 1.19


Trail 
Creek


Spring 7 Wetland lined drainage reach fed by seep


Wetland C PEM
Non-


Jurisdictional
0.8 - 0.8


McClure 
Creek


Spring 1 Drainage bottom wetland, fed by spring


Wetland D PEM
Non-


Jurisdictional
1.64 - 1.64


Robbie 
Creek


Spring 13 Drainage bottom wetland, fed by 2 seeps


Wetland E PEM
Non-


Jurisdictional
- 1.23 1.23


Robbie 
Creek


Spring 12 Drainage bottom wetland, fed by 2 seeps


Wetland F PEM
Non-


Jurisdictional
2.38 - 2.38


Donley 
Creek


Spring 9 Drainage bottom wetland, fed by spring


F028 PEM
Non-


Jurisdictional
0.6 - 0.6


McClure 
Creek


Spring 11
Seep fed wetland within a drainage, 
downstream from Wetland C


F049 PEM
Non-


Jurisdictional
0.46 - 0.46


Donley 
Creek


Spring 2 Wetland-lined drainage reach


F058 PEM
Non-


Jurisdictional
0.44 1.57 2.01


Donley 
Creek


Spring 5 
(Pond 5)


Spring fed impoundment in drainage


F061 PEM
Non-


Jurisdictional
0.13 - 0.13


Donley 
Creek


Spring 4 Ponded area within drainage


F081 PEM
Non-


Jurisdictional
- 0.54 0.54


Donley 
Creek


Wetland-lined drainage reach


7.65 4.56 12.21


Stockpond  A OW
Non-


Jurisdictional
1.99 1.99


Trail 
Creek


Stockpond between upper and lower 
portions of Wetland A


Stockpond F043 OW
Non-


Jurisdictional
0.16 0.84 1


Stockpond near F049, at southern edge of 
permit boundary


0.16 2.83 2.99
7.81 7.39 15.2Total Acres


PEM - Palustrine Emergent Wetland (Herbaceous march, fen, swale or wet meadow)
OW - Open Water


Total Wetland Acres


Total Water Acres
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Table 9-3: Exceedances of Numeric Standards in Streams
Area F CHIA - Tables


Parameter
Lowest Numeric 


Standard (Source)1 Exceedances/Samples Site Date Value 
(mg/L)


CG-100 10/3/2013 0.4
CG-100 3/6/2014 0.291
CG-100 2/10/2017 0.114
CG-101 3/7/2014 0.0898
SW-90 2/18/2014 0.215
SW-90 3/6/2014 0.782
SW-90 2/10/2017 0.798
SW-90 2/10/2017 0.27
SW-90 1/30/2018 0.512
SW-90 1/30/2018 0.346


SW-103 1/5/1984 0.1
SW-104 1/5/1984 0.1
SW-102 1/4/1984 0.006
SW-102 3/18/1985 0.004
SW-103 1/5/1984 0.005
SW-104 1/5/1984 0.005


Copper, Total 0.03 (DEQ-7 ALS) 1 / 40 SW-90 3/6/2014 0.0335
CG-23 3/20/1989 40.2
CG-23 3/20/1989 30.9
CG-23 3/20/1989 24.3


CG-100 5/21/2013 1.7
CG-100 6/14/2013 6.8
CG-100 10/3/2013 9.4
CG-100 3/6/2014 6.93
CG-101 10/20/2014 2.11
SW-89 10/4/2013 1.4
SW-89 6/9/2014 4.47
SW-89 7/29/2014 2.38
SW-89 10/21/2014 2.69
SW-90 9/15/2011 2
SW-90 6/14/2013 5.8
SW-90 2/18/2014 1.84
SW-90 3/6/2014 25.9
SW-90 2/10/2017 2.11
SW-90 2/10/2017 1.93
SW-90 1/30/2018 1.76
SW-90 1/30/2018 1.67


SW-135 6/9/1984 8.97
SW-90 3/6/2014 0.0217


SW-102 3/18/1985 0.08
SW-103 1/5/1984 0.02
SW-135 6/9/1984 0.11


Mercury, Total 0.00005 (DEQ-7 HHS) 1 / 28 SW-90 3/6/2014 0.0002


12 / 410.087 (DEQ-7 ALS)Aluminum, Dissolved


4 / 400.0024 (DEQ-7 ALS)Cadmium, Total


21 / 441 (DEQ-7 ALS)Iron, Total


4 / 400.015 (DEQ-7 HHS)Lead, Total
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Table 9-3: Continued
Area F CHIA - Tables


Parameter
Lowest Numeric 


Standard (Source)1 Exceedances/Samples Site Date Value 
(mg/L)


CG-100 2/10/2017 1.45
CG-100 3/6/2014 1.5
CG-101 10/20/2014 1.41
SW-89 6/9/2014 4.31
SW-90 2/18/2014 3.66
SW-90 3/6/2014 2.91
SW-90 1/30/2018 10.9
SW-90 1/30/2018 9.58
SW-90 2/10/2017 6.65
SW-90 2/10/2017 5.69
CG-100 6/14/2013 0.44
CG-100 10/3/2013 0.2
CG-100 3/6/2014 0.444
CG-100 2/10/2017 0.396
CG-101 3/7/2014 0.192
SW-89 6/9/2014 0.367
SW-89 10/21/2014 0.513
SW-90 6/14/2013 0.19
SW-90 2/18/2014 0.708
SW-90 3/6/2014 1.6
SW-90 2/10/2017 1.16
SW-90 2/10/2017 1.16
SW-90 1/30/2018 1.26
SW-90 1/30/2018 1.24
SW-90 8/12/2011 0.015
SW-90 9/15/2011 0.011


SW-135 6/9/1984 0.01
1 Stream samples were compared to DEQ-7 Human Health Standards (DEQ-7 HHS), DEQ-7 Aquatic Life Standards 
(DEQ-7 ALS), and DEQ-12A Numeric Standards for Nutrients (DEQ-12A).


3 / 400.005 (DEQ-7 ALS)Selenium, Total


14 / 290.15 (DEQ-12A)Phosphorus, Total


10 / 191.3 (DEQ-12A)Nitrogen, Total
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Table 9-4: Exceedances of Numeric Standards in Ponds
Area F CHIA - Tables


Parameter
Lowest Numeric 


Standard (Source)1 Exceedances/Samples Site Date Value 
(mg/L)


PO-922 5/5/1983 0.1
PO-923 5/5/1983 0.1
PO-976 5/12/2003 0.1
PO-978 10/26/2015 0.0881
Pond 3 5/27/2015 0.143
Pond 5 8/23/2011 0.88
Pond 5 4/27/2018 0.115
Pond 7 3/21/2014 0.132
Pond 7 7/29/2014 0.156
Pond 7 9/15/2015 0.132
PO-978 10/26/2015 0.0126
PO-978 10/26/2015 0.0115
Pond 3 7/30/2014 0.0137
Pond 3 10/20/2014 0.0117
Pond 7 3/21/2014 0.0188
Pond 5 7/12/2017 0.0104
Pond 8 7/26/2016 0.0102
Pond 9 10/10/2017 0.0108
Pond 5 10/20/2016 0.00384
Pond 5 10/23/2017 0.00248
Pond 5 5/28/2013 0.032
Pond 7 3/21/2014 0.0553
Pond 8 10/10/2017 0.0448
PO-923 11/14/2002 1.47
PO-923 6/21/2005 1.62
PO-970 5/13/2003 2.73
PO-970 12/3/2003 23.6
PO-970 6/21/2004 3.58
PO-970 6/24/2013 4.7
PO-970 11/25/2013 1.4
PO-970 10/14/2014 3.75
PO-970 5/27/2015 1.47
PO-970 10/26/2015 1.85
PO-976 11/8/2005 5.95
PO-978 6/27/2007 3.79
PO-978 6/29/2009 1.8
PO-978 10/27/2010 1.7
PO-978 11/25/2013 2.5
PO-978 10/26/2015 1.84
PO-978 10/26/2015 1.65
Pond 1 6/27/2013 1.1
Pond 1 3/21/2014 2.63
Pond 1 2/17/2015 1.43
Pond 2 5/28/2013 5.2


10 / 2110.087 (DEQ-7 ALS)Aluminum, Dissolved


8 / 1370.01 (DEQ-7 HHS)Arsenic, Total


2 / 2100.0024 (DEQ-7 ALS)Cadmium, Total


3 / 2100.003 (DEQ-7 ALS)Copper, Total


39 / 2101 (DEQ-7 ALS)Iron, Total


Continued below
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Table 9-4: Continued
Area F CHIA - Tables


Parameter
Lowest Numeric 


Standard (Source)1 Exceedances/Samples Site Date Value 
(mg/L)


Pond 2 9/16/2013 1.4
Pond 3 5/27/2015 6.71
Pond 5 3/22/2012 1.4
Pond 5 3/21/2014 1.79
Pond 5 6/9/2014 1.14
Pond 5 2/10/2015 3.63
Pond 5 9/15/2015 1.44
Pond 6 3/25/2013 4.5
Pond 6 11/13/2013 3.4
Pond 7 3/25/2013 2.6
Pond 7 5/28/2013 1.2
Pond 7 11/13/2013 2.1
Pond 7 3/21/2014 41.2
Pond 7 6/23/2014 1.6
Pond 7 7/29/2014 4.57
Pond 7 10/21/2014 1.05
Pond 7 9/15/2015 3.74
Pond 7 10/6/2015 9.02


Lead, Total 0.015 (DEQ-7 HHS) 1 / 210 Pond 7 3/21/2014 0.0379
PO-923 6/21/2005 0.0006
PO-970 10/26/2015 0.0002
PO-976 6/21/2005 0.005
Pond 1 7/30/2014 0.0002
Pond 9 5/15/2017 0.0002
PO-978 6/23/2011 0.0069
Pond 1 6/16/2011 0.0075
Pond 1 9/1/2011 0.0081
Pond 1 11/9/2011 0.011
Pond 1 2/13/2012 0.0057
Pond 1 2/17/2015 0.00797
Pond 1 4/27/2018 0.00584
Pond 3 5/28/2013 0.0073
Pond 4 6/16/2011 0.0084
Pond 5 10/20/2016 0.00601
Pond 5 4/27/2018 0.0146
Pond 6 5/28/2013 0.0073
Pond 7 8/18/2011 0.018
Pond 7 11/18/2011 0.023
Pond 7 5/28/2013 0.0059
Pond 7 11/13/2013 0.0055
Pond 7 2/10/2015 0.0107


0.005 (DEQ-7 ALS)Selenium, Total


1 Pond samples were compared to DEQ-7 Human Health Standards (DEQ-7 HHS) and DEQ-7 Aquatic Life Standards 
(DEQ-7 ALS).


5 / 1620.00005 (DEQ-7 HHS)Mercury, Total


17 / 210


39 / 2101 (DEQ-7 ALS)


Continued from above


Iron, Total


4/18/2019 128







Table 9-5: Exceedances of Numeric Standards in Springs
Area F CHIA - Tables


Parameter
Lowest Numeric 


Standard (Source)1 Exceedances/Samples Site Date Value 
(mg/L)


SP-08 8/23/1983 0.2
SP-37 5/17/2017 0.279
SP-55 8/4/1983 0.1
SP-56 8/23/1983 0.2
SP-61 8/23/1983 0.3
SP-63 12/3/2003 0.3
SP-67 8/4/1983 0.22
SP-67 10/11/2017 0.126
SP-76 5/19/2010 0.13


Spring 2 9/15/2015 0.166
Spring 2 7/26/2016 0.0905
Spring 4 9/15/2015 0.0915
Spring 4 1/19/2016 0.0958
Spring 4 7/12/2017 0.131
Spring 5 10/21/2014 0.095
Spring 5 5/26/2015 0.0901
Spring 5 9/15/2015 0.16
Spring 5 10/6/2015 0.106
Spring 5 4/12/2016 0.126
Spring 5 7/26/2016 0.111
Spring 5 5/15/2017 0.116
Spring 5 7/12/2017 0.126
Spring 6 6/23/2014 0.1
Spring 6 10/21/2014 0.0992
Spring 6 5/26/2015 0.0987
Spring 6 9/15/2015 0.17
Spring 6 1/19/2016 0.157
Spring 6 4/12/2016 0.103
Spring 6 7/26/2016 6.51
Spring 6 3/27/2017 0.129
Spring 7 4/27/2018 0.193
Spring 8 9/26/2012 0.1
Spring 8 10/18/2013 0.6
Spring 9 3/21/2017 0.0993
Spring 9 7/12/2017 0.186


Spring 11 3/21/2017 0.157
Spring 12 9/15/2015 0.0872
Spring 12 10/6/2015 0.122
Spring 12 10/19/2016 0.0907
Spring 12 5/15/2017 0.109
Spring 6 1/19/2016 4.55
Spring 9 7/26/2016 5.71
Spring 9 7/12/2017 5.64


Spring 12 10/6/2015 3.68


Aluminum, Dissolved 0.087 (DEQ-7 ALS) 10 / 211


4 / 3193.65 (DEQ-7 ALS)Ammonia, Total
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Table 9-5: Continued
Area F CHIA - Tables


Parameter
Lowest Numeric 


Standard (Source)1 Exceedances/Samples Site Date Value 
(mg/L)


Spring 92 9/25/2012 0.013


Spring 92 7/26/2016 0.0258


Spring 92 7/12/2017 0.0233


Spring 122 10/6/2015 0.0103
SP-34 5/5/1983 0.003
SP-35 5/5/1983 0.003


Spring 1 11/9/2011 0.0028
Chromium, Total 0.1 (DEQ-7 HHS) 1 / 146 Spring 1 11/9/2011 0.13


Spring 1 11/9/2011 0.17
Spring 122 10/6/2015 0.0355


SP-34 5/5/1983 1.01
SP-34 4/6/1988 2.18
SP-34 6/23/2004 7.01
SP-34 6/21/2006 1.63
SP-342 11/25/2013 10.3
SP-35 4/6/1988 4.32
SP-35 6/26/2007 1.67
SP-352 11/25/2013 5
SP-36 4/6/1988 9.1
SP-362 11/25/2013 1.9
SP-37 5/5/1983 3.74
SP-37 4/6/1988 3.65
SP-37 5/21/2003 1.25
SP-37 6/21/2005 1.44
SP-37 11/8/2005 1.17
SP-37 6/26/2007 1.19
SP-63 12/3/2003 1.12
SP-63 11/10/2005 50.5
SP-63 10/9/2006 1.04
SP-63 6/27/2007 1.8
SP-63 11/12/2007 3.2
SP-632 5/27/2015 1.81


SP-632 10/26/2015 1.5


SP-632 4/21/2016 2.16


SP-632 10/12/2016 1.43


SP-632 5/15/2017 1.1
SP-67 6/23/2004 2.38
SP-67 11/11/2004 1.08
SP-67 6/21/2005 1.26
SP-67 6/21/2006 1.79
SP-68 7/11/1983 3.36
SP-68 6/21/2004 3.36


8 / 1370.01 (DEQ-7 HHS)Arsenic, Total


79 / 4721 (DEQ-7 ALS)Iron, Total


Continued below


3 / 1460.0024 (DEQ-7 ALS)Cadmium, Total


2 / 4720.003 (DEQ-7 ALS)Copper, Total
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Table 9-5: Continued
Area F CHIA - Tables


Parameter
Lowest Numeric 


Standard (Source)1 Exceedances/Samples Site Date Value 
(mg/L)


SP-76 12/3/2003 12.1
SP-76 10/10/2006 1.39


Spring 1 5/2/2011 6.9
Spring 1 9/1/2011 1.1
Spring 1 11/9/2011 176
Spring 1 5/7/2012 1.6
Spring 12 7/26/2016 1.52
Spring 2 5/5/2011 1.9
Spring 2 8/18/2011 2.5
Spring 2 11/29/2011 27.7
Spring 2 5/14/2012 1.7
Spring 3 5/4/2011 3.3
Spring 3 8/16/2011 4.4
Spring 3 11/29/2011 3.1
Spring 3 3/27/2012 4.4
Spring 3 5/14/2012 17.8
Spring 32 9/18/2013 2.9


Spring 32 11/14/2013 2.9


Spring 32 6/9/2014 3.63


Spring 32 6/9/2014 3.61


Spring 32 10/20/2014 3.27


Spring 32 5/26/2015 3.62


Spring 32 10/6/2015 3.35


Spring 32 10/6/2015 3.35


Spring 32 9/15/2015 5.28


Spring 32 7/12/2017 1.44


Spring 32 7/12/2017 1.41
Spring 5 5/9/2012 1.1
Spring 6 11/18/2011 1.4
Spring 62 7/26/2016 6.41


Spring 72 4/27/2018 1.31
Spring 8 8/18/2011 2.8
Spring 8 11/29/2011 9.1
Spring 8 2/13/2012 1.2
Spring 8 5/7/2012 3.4
Spring 82 9/17/2013 3.8


Spring 82 10/18/2013 19.4


Spring 82 3/21/2014 5.96


Spring 82 6/9/2014 3.49


Spring 82 7/30/2014 6.52


Spring 82 10/20/2014 4.3


Continued from above


Iron, Total


Continued below


79 / 4721 (DEQ-7 ALS)
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Table 9-5: Continued
Area F CHIA - Tables


Parameter
Lowest Numeric 


Standard (Source)1 Exceedances/Samples Site Date Value 
(mg/L)


Spring 82 10/6/2015 2.16
Spring 9 8/26/2011 1.1
Spring 92 2/17/2015 1.19


Spring 92 10/6/2015 2.82


Spring 92 3/21/2017 2.98


Spring 132 4/29/2015 1.75
SP-36 5/5/1983 0.02
SP-37 11/13/2007 0.25
SP-63 11/10/2005 0.029


Spring 1 11/9/2011 0.11
SP-35 6/21/2005 0.0006
SP-35 6/25/2008 0.13
SP-37 6/21/2005 0.0006
SP-37 6/26/2007 0.021
SP-63 6/21/2005 0.0006
SP-67 6/21/2005 0.0006
SP-76 6/21/2005 0.0006


Spring 1 11/9/2011 0.0004
Nickel, Total 0.1 (DEQ-7 HHS) 1 / 319 Spring 62 7/26/2016 6.4


SP-63 5/15/2017 52.7
Spring 5 8/23/2011 13.5
Spring 5 3/22/2012 14.4
Spring 5 5/9/2012 13.5
Spring 5 9/25/2012 17.5
Spring 5 11/6/2012 22
Spring 5 5/28/2013 24.5
Spring 5 9/18/2013 19.5
Spring 5 11/13/2013 42.2
Spring 5 3/21/2014 34.8
Spring 5 6/9/2014 28.8
Spring 5 7/29/2014 42.8
Spring 5 2/17/2015 61.3
Spring 5 5/26/2015 77.8
Spring 5 9/15/2015 55.7
Spring 5 10/6/2015 54.9
Spring 5 4/12/2016 89.8
Spring 5 7/26/2016 165
Spring 5 10/20/2016 83.7
Spring 5 3/27/2017 74.3
Spring 5 5/15/2017 56.3
Spring 5 7/12/2017 84
Spring 5 4/27/2018 33.1


SP-33 5/5/1983 0.009
SP-35 5/5/1983 0.007


4 / 4720.015 (DEQ-7 HHS)Lead, Total


79 / 4721 (DEQ-7 ALS)


Continued from above


Iron, Total


8 / 1510.00005 (DEQ-7 HHS)Mercury, Total


23 / 47210 (DEQ-7 HHS)Nitrate-Nitrite


102 / 4720.005 (DEQ-7 ALS)Selenium, Total
Continued below
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Table 9-5: Continued
Area F CHIA - Tables


Parameter
Lowest Numeric 


Standard (Source)1 Exceedances/Samples Site Date Value 
(mg/L)


SP-35 4/6/1988 0.01
SP-36 4/6/1988 0.012
SP-362 5/17/2017 0.0191
SP-37 4/6/1988 0.006
SP-63 11/10/2005 0.008
SP-76 9/19/1984 0.008


Spring 1 11/9/2011 0.015
Spring 12 5/27/2015 0.0157


Spring 12 9/15/2015 0.007


Spring 12 4/12/2016 0.00669
Spring 2 5/5/2011 0.011
Spring 2 8/18/2011 0.012
Spring 2 11/29/2011 0.015
Spring 2 5/14/2012 0.036
Spring 22 9/25/2012 0.048


Spring 22 11/5/2012 0.0282


Spring 22 3/25/2013 0.028


Spring 22 5/28/2013 0.042


Spring 22 11/14/2013 0.066


Spring 22 6/9/2014 0.0482


Spring 22 7/29/2014 0.0387


Spring 22 10/20/2014 0.0368


Spring 22 2/11/2015 0.0244


Spring 22 5/26/2015 0.0116


Spring 22 9/15/2015 0.0153


Spring 22 10/6/2015 0.0122


Spring 22 4/12/2016 0.0189


Spring 22 7/26/2016 0.0158


Spring 22 10/19/2016 0.0132


Spring 22 3/21/2017 0.0208


Spring 22 5/15/2017 0.0144


Spring 22 7/12/2017 0.00769
Spring 4 5/3/2011 0.0075
Spring 4 8/18/2011 0.035
Spring 4 11/18/2011 0.027
Spring 4 3/23/2012 0.0053
Spring 42 5/28/2013 0.0078


Spring 42 9/17/2013 0.0087


Spring 42 11/13/2013 0.01


Spring 42 3/21/2014 0.0114


102 / 4720.005 (DEQ-7 ALS)


Continued from above


Selenium, Total


Continued below
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Table 9-5: Continued
Area F CHIA - Tables


Parameter
Lowest Numeric 


Standard (Source)1 Exceedances/Samples Site Date Value 
(mg/L)


Spring 42 6/23/2014 0.00893


Spring 42 7/29/2014 0.00894


Spring 42 10/21/2014 0.0121


Spring 42 2/10/2015 0.00966


Spring 42 5/26/2015 0.00904


Spring 42 9/15/2015 0.00807


Spring 42 10/6/2015 0.00848


Spring 42 1/19/2016 0.0114


Spring 42 4/12/2016 0.0123


Spring 42 7/26/2016 0.0125


Spring 42 10/20/2016 0.0114


Spring 42 3/27/2017 0.0128


Spring 42 5/15/2017 0.0121


Spring 42 7/12/2017 0.0137


Spring 42 10/23/2017 0.0132


Spring 42 4/27/2018 0.0137
Spring 5 5/3/2011 0.034
Spring 5 8/23/2011 0.043
Spring 5 3/22/2012 0.048
Spring 5 5/9/2012 0.044
Spring 52 9/25/2012 0.057


Spring 52 11/6/2012 0.055


Spring 52 5/28/2013 0.073


Spring 52 9/18/2013 0.047


Spring 52 11/13/2013 0.085


Spring 52 3/21/2014 0.0583


Spring 52 6/9/2014 0.173


Spring 52 7/29/2014 0.0538


Spring 52 10/21/2014 0.0717


Spring 52 2/17/2015 0.071


Spring 52 5/26/2015 0.0907


Spring 52 9/15/2015 0.067


Spring 52 10/6/2015 0.0563


Spring 52 4/12/2016 0.106


Spring 52 7/26/2016 0.0942


Spring 52 10/20/2016 0.0808


Spring 52 3/27/2017 0.0899


Spring 52 5/15/2017 0.0542


Spring 52 7/12/2017 0.0953


102 / 4720.005 (DEQ-7 ALS)


Continued from above


Selenium, Total


Continued below
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Table 9-5: Continued
Area F CHIA - Tables


Parameter
Lowest Numeric 


Standard (Source)1 Exceedances/Samples Site Date Value 
(mg/L)


Spring 52 4/27/2018 0.0553


Spring 62 2/11/2015 0.0144


Spring 72 5/26/2015 0.0318


Spring 72 5/26/2015 0.0128


Spring 72 9/15/2015 0.108


Spring 72 10/6/2015 0.0728


Spring 72 2/3/2016 0.0271


Spring 72 2/3/2016 0.023


Spring 72 4/12/2016 0.0477


Spring 72 7/26/2016 0.0534


Spring 72 3/21/2017 0.00602


Spring 72 5/15/2017 0.00577


Spring 72 10/10/2017 0.0087
Spring 8 2/13/2012 0.0068
Spring 82 2/11/2015 0.00733


Spring 82 5/27/2015 0.0189


Spring 82 9/15/2015 0.035


Spring 82 10/6/2015 0.0111


Spring 92 7/26/2016 0.00658


Spring 102 9/15/2015 0.00762


Spring 122 10/6/2015 0.0154


SP-672 10/26/2015 1.16


SP-672 4/21/2016 8.24
Spring 1 11/9/2011 0.69
Spring 62 7/26/2016 6.45


1 Spring samples were compared to DEQ-7 Human Health Standards (DEQ-7 HHS) and DEQ-7 Aquatic Life Standards 
(DEQ-7 ALS).
2 No Total fraction analysis available. The Dissolved fraction analysis was used.


102 / 4720.005 (DEQ-7 ALS)


Continued from above


Selenium, Total


4 / 4720.39 (DEQ-7 ALS)Zinc, Total
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Table 9-6: Exceedances of Numeric Standards in Groundwater
Area F CHIA - Tables


Parameter
DEQ-7 Groundwater 


Human Heath Standard Exceedances/Samples Well Date
Value 
(mg/L)


WA-218 8/27/2003 0.013
WO-187 12/2/2014 0.0194
WD-190 9/6/2005 0.015
WA-183 5/29/1986 0.008
WA-184 5/29/1986 0.008
WA-185 7/3/1989 0.007
WA-187 5/29/1986 0.008
WA-188 5/29/1986 0.007
WA-193 6/3/1985 0.006
WA-196 6/3/1985 0.006
WA-204 6/24/1985 0.006
WA-204 7/26/1989 0.007
WA-205 7/25/1989 0.006
WO-178 1/29/1984 0.02
WO-179 6/28/1988 0.006
WR-112 6/17/1988 0.01
WI-180 7/17/1989 0.007
WD-179 7/20/1988 0.006
WD-180 7/24/1989 0.009
WA-227 5/18/2016 4.84
WO-184 11/16/2015 14.8
WO-184 5/18/2016 7.57
WO-187 12/2/2014 6.68
WM-192 5/18/2016 4.74


Lead. Dissolved 0.015 1 / 1,501 WA-204 7/18/2001 0.67
Nickel, Dissolved 0.1 1 / 873 WD-200 9/15/2016 0.109


WO-184 6/19/2015 0.0532
WO-187 5/5/2014 0.0993
WO-187 8/22/2014 0.0548
WO-187 12/2/2014 0.24
WO-187 3/11/2015 0.152
WM-197 8/22/2014 0.0502
WM-197 12/2/2014 0.216
WD-178 8/20/1992 0.091
WD-188 12/2/2014 0.179
WD-188 6/18/2015 0.207
WD-198 8/26/2014 0.0921
WA-186 9/28/2000 2.09
WR-181 2/17/1984 2.15
WR-181 7/20/1988 4.77
WI-178 6/23/1988 3.46


WM-112 7/20/1989 2.24
WM-179 6/28/1988 2.31
WM-181 7/28/1988 4.67
WM-181 7/31/1990 2.71


5 / 1,5034Fluoride


2 10 / 1,501Zinc, Dissolved


Continued below


11 / 1,1800.05Selenium, Dissolved


3 / 1,1860.01Arsenic, Dissolved


Cadmium, Dissolved 0.005 16 / 1,496
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Table 9-6: Continued
Area F CHIA - Tables


Parameter
DEQ-7 Groundwater 


Human Heath Standard Exceedances/Samples Well Date
Value 
(mg/L)


WD-179 12/11/1984 5.45
WD-179 7/20/1988 3.62


Continued from above
Zinc, Dissolved


2 10 / 1,501
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Figure 1-1:  Rosebud Mine Location Map13 
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Figure 3-1: Area F Mineplan13 


04/18/2019 140







Figure 3-2:  All Coal Mining in the Colstrip Area13 


Pit 6 
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Figure 4-1:  Location of Powder River Basin, Wyoming and Montana.13 
(Casper Star Tribune, 2014).  
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Figure 4-2:  Monthly Climate Summary for Colstrip, MT and Yearly 
Precipitation Totals. NCDC(a), 2018. 13 
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Wasatch Formation – Fine to coarse-grained lenticular 
beds of sandstone and interbedded shale and coal.  
Locally eroded off in Colstrip area. 


Fort Union Formation – three members 


Tongue River Member – Fine to medium grained thick-
bedded to massive and lenticular sandstone and 
siltstone.  Commonly contains shaly siltstone and shale, 
and numerous coal beds. 


Lebo Shale Member– Predominately dark shale with 
interbeds of carbonaceous shale, siltstone and local thin 
coal beds. 


Tullock Member – Interbedded shale, siltstone and 
sandstone; thin but persistent coal beds grade upward 
to carbonaceous shale.  At the top is a resistant ledge-
forming sandstone.  Base is marked by predominately 
massive channel sandstone and dark shale of underlying 
unit. 


Hell Creek Formation – Shale, siltstone, silty 
sandstone; locally massive silty sandstone with thin coal 
beds.   


Fox Hills Sandstone – Near shore sand facies 
represents uppermost marine deposit.  Massive to thin 
bedded sandstone with sandy shale and siltstone. 


Bearpaw Shale – Marine shaly claystone and shale.  
Some thin-bedded siltstone, silty sandstone; local thin 
beds of bentonite. 


Figure 4-3:  Generalized Columnar Section: Upper Cretaceous and Cenozoic rocks in northwestern 
Powder River Basin in the vicinity of Colstrip Montana.13 After Lewis and Roberts, 1978. 
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Figure 4-4:  Geology Near Area F.13 
From Vuke et al., 2001. 
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Figure 5-1:  Surface Water Cumulative Hydrologic Impact Area13 
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Figure 5-2:  Groundwater Cumulative Hydrologic Impact Area13 
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Figure 6-1:  Historic Surface Water Monitoring Sites  
Within and near the Cumulative Hydrologic Impact Area.13 
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Figure 6-2:  Active Surface Water Monitoring Sites  
Within and near the Cumulative Hydrologic Impact Area.13 
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Figure 6-3:  Historic Groundwater Monitoring Sites 
Within and near the Cumulative Hydrologic Impact Area13 
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Figure 6-4: Active Groundwater Monitoring Sites 
Within and near the Cumulative Hydrologic Impact Area13 
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Figure 7-1:  Flow and Water Depth at SW-89 13 
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Figure 7-2:  Flow and Water Depth at SW-90 13 
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Figure 7-3:  Flow and Water Depth at CG-100 13 
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Figure 7-4:  Flow and Water Depth at CG-101 13 
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Figure 7-5:  Flow and Water Depth at CG-102 13 
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Figure 7-6:  Baseline Surface Water Quality Box and Whisker Plots 
Page 1 of 6. 13 
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Figure 7-6:  Baseline Surface Water Quality Box and Whisker Plots 
Page 2 of 6. 13 
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Figure 7-6:  Baseline Surface Water Quality Box and Whisker Plots 
Page 3 of 6. 13 
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Figure 7-6:  Baseline Surface Water Quality Box and Whisker Plots 
Page 4 of 6. 13 
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Figure 7-6:  Baseline Surface Water Quality Box and Whisker Plots 
Page 5 of 6. 13 
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Figure 7-6:  Baseline Surface Water Quality Box and Whisker Plots 
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Figure 7-7:  Simulated Pre-mining Rosebud Coal Potentiometric Surface and Groundwater Flow Directions13 
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Figure 7-8: Simulated Pre-mining Underburden Potentiometric Surface and Groundwater Flow Direction13 
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Figure 7-9:  Baseline Groundwater Quality Box and Whisker Plots 
Page 1 of 6. 13 
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Figure 7-9:  Baseline Groundwater Quality Box and Whisker Plots 
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Figure 7-9:  Baseline Groundwater Quality Box and Whisker Plots 
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Figure 7-9:  Baseline Groundwater Quality Box and Whisker Plots 
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Figure 7-9:  Baseline Groundwater Quality Box and Whisker Plots 
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Figure 7-9:  Baseline Groundwater Quality Box and Whisker Plots 
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Figure 7-10:  Baseline Groundwater Quality Piper Plots 
Page 1 of 3. 13 
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Figure 7-10:  Baseline Groundwater Quality Piper Plots 
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Figure 7-10:  Baseline Groundwater Quality Piper Plots 
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Figure 8-1:  Surface Water Users 
See Table 8-1 for user information.13 
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Figure 8-2:  Spring Water Users 
See Table 8-2 for user information.13 
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Figure 8-3:  Groundwater Users 
See Table 8-3 for user information.13 
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Figure 9-1:  Wetlands Near Area F13 
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Figure 9-2:  Modeled Drawdown and Recovery Curves 13 
Simulated drawdown and recovery in the Rosebud Coal or spoil, depending on location 
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Figure 9-3:  Model Spoil Zones and Stream Reaches.13 
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Figure 9-4:  Maximum Simulated Drawdown in the Rosebud and McKay Coals.13 
See Table 8-3 for groundwater user information. 
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Figure 9-5:  Area Excluded from Mineplan by DEQ.13 
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l NPRC-1 On behalf of Northern Plains Resource Council (Northern Plains) and its members, I am 


submitting the following comments to the Montana Department of Environmental Quality 
(DEQ) in response to the October 5, 2018, Acceptability Determination on Western Energy's 
proposed permit expansion into Area F at the existing Rosebud Mine (C2011003F), which 
surrounds the town of Colstrip, Montana. 


Northern Plains is a grassroots conservation and family agriculture non-profit organization 
based in Billings, Montana. Northern Plains organizes Montana citizens to protect our water 
quality, family farms and ranches, and unique quality of life. Northern Plains is dedicated to 
providing the information and tools necessary to give citizens an effective voice in decisions 
that affect their lives. 


Northern Plains formed in 1972 over the issue of coal strip mining and its impacts on private 
surface owners who own the land over federal and state mineral reserves as well as the 
environmental and social impacts of mining and transporting coal. We have many members 
who live and own ranches in the Colstrip area. Those members’ livelihoods depend entirely 
on clean air and water, native soils and vegetation, and lands that remain intact. 


NPRC-2 In particular, we are concerned that the proposed Area F expansion would not only disrupt 
and impact the land's surface but would also adversely affect surface and groundwater 
resources by expanding the mine into a new drainage that is hydrologically distinct from the 
current mined land. Numerous water rights holders would be affected by this proposed 
expansion. 


The CHIA, Section 9, describes the expected impacts to surface and groundwater resources 
from Area F mining, including impacts on water rights holders. No adverse effects on land 
uses or beneficial uses of water or impacts to water rights outside the permit area are 
anticipated. 


A negative impact to an existing surface or groundwater water right outside the permit 
boundary would constitute material damage (82-4-203, MCA and ARM 17.24.301(68)) and 
could not be lawfully authorized under MSUMRA. A mining permit may not be issued until an 
assessment of the probable cumulative impact of all anticipated mining in the area on the 
hydrologic balance has been conducted and findings indicate the operation has been 
designed to prevent material damage (82-4-227(3)(a)), MCA, which is defined to include 
degradation or reduction by coal mining and reclamation operations of the quality or 
quantity of water outside of the permit area in a manner or to an extent that land uses or 
beneficial uses of water are adversely affected, water quality standards are violated, or water 
rights are impacted.  82-4-203(32), MCA. The Area F CHIA assessed the probable cumulative 
impact of all anticipated mining in the area on the hydrologic balance and sufficiently 
determined in writing and upon affirmative record evidence that the proposed Area F mining 
operation, as approved, is designed to prevent material damage to the hydrologic balance 
outside the permit area. Section 82-2-227(3)(a), MCA; ARM 17.24.405(6)(c); In re Signal Peak 
Energy (Bull Mountain Mine No. 1), BER-2-13-07-SM, Findings of Fact, Conclusions of Law and 
Order (Jan. 14, 2016) at 56. 


ARM 17.24.314 of the Area F permit application describes the plan for protection of the 
hydrologic balance. The plan includes minimization and mitigation measures designed to 
protect the hydrologic balance and achieve the postmining land use (Area F CHIA Section 
9.6.10, p. 79). 


As required by ARM 17.24.648, Western Energy is required to provide replacement water. 


Attachment 3: Response to Public Comments on Permit Application Process







Section 82-4-222(1)(m), MCA, requires the applicant to submit a determination of the 
Probable Hydrologic Consequences (PHC) which includes findings on whether the proposed 
mining may proximately result in the diminution or interruption of a water supply that is 
used for domestic, agricultural, industrial, or other beneficial use. Section 82-4-222(1)(n), 
MCA further requires an applicant to provide a plan for monitoring the availability and 
suitability of both ground and surface waters for current and approved postmining land uses. 
ARM 17.24.304 requires that an application for a coal mining permit include (among other 
things): a description of alternative water supplies, not to be disturbed by mining, that could 
be developed to replace water supplies diminished or otherwise adversely impacted in 
quality or quantity by mining activities so as not to be suitable for the approved postmining 
land uses. ARM 17.24.304(1)(f)(iii). ARM 17.24.648 (part of MSUMRA) requires that Western 
Energy replace the water supply of any owner of interest in real property who obtains all or 
part of his water supply for domestic, agricultural, or other uses from surface or ground 
water if such supply has been affected by contamination, diminution, or interruption 
proximately resulting from mine operations. The specific steps for water supply replacement 
are laid out in 82-4-253(3)(d), MCA, which requires in pertinent part that an operator shall be 
ordered (in compliance with MCA Ch. 2, Tit. 85) to replace lost water supplies on both an 
interim (to supply needed water) and a permanent basis with a supply of water in like 
quantity, quality, and duration. The probable source for replacement water is from the Sub-
McKay aquifer. The water from the Sub-McKay is comparable to that of the Rosebud. 


NPRC-3 Additionally, Northern Plains and its members have long focused on ensuring that 
appropriate and adequate reclamation – as promised by the Surface Mining Control and 
Reclamation Act (SMCRA) – is fully completed. We are particularly concerned about the 
reclamation (or lack thereof) at the Rosebud Mine. 


See response to NPRC-11. 


NPRC-4 Finally, as our comments will explain, Western Energy's parent company, Westmoreland Coal 
Company, filed for bankruptcy protection on October 9, 2018. We are concerned that DEQ’s 
move to approve a 6,700-acre permit expansion while the parent company is in bankruptcy 
introduces unnecessary risk. Insofar as DEQ literally cannot know which company will 
ultimately own Western Energy before the auction of assets (as contemplated by the 
company’s bankruptcy filings) or the financial solvency of that entity, it is of the utmost 
importance that the DEQ wait until Westmoreland Coal Company is out of bankruptcy before 
approving this permit application. 


DEQ would run the risk of violating federal law if it were to delay a decision on the Area F 
permit application solely because Westmoreland is in bankruptcy. The Westmoreland 
bankruptcy is presently pending before the United States Bankruptcy Court for the Southern 
District of Texas (Judge David R. Jones, presiding). In an October 9, 2018 Order Restating and 
Enforcing the Worldwide Automatic Stay, Anti-Discrimination Provisions and Ipso Facto 
Protections of the Bankruptcy Code, Judge Jones reiterated and reinforced the anti-
discrimination provisions of the Bankruptcy Code:  


Pursuant to section 525 of the Bankruptcy Code, all governmental units and other regulatory 
authorities are prohibited and enjoined from: (a) denying, revoking, suspending, or refusing 
to renew any license, permit, charter, franchise, or other similar grant to the Debtors; (b) 
placing conditions upon such a grant to the Debtors; or (c) discriminating against the Debtors 
with respect to such a grant, solely because the Debtors are debtors under the Bankruptcy 
Code, may have been insolvent before the commencement of these chapter 11 cases, or are 
insolvent during the pendency of these chapter 11 cases.  Id. at ¶ 4.        


MSUMRA provides for successor operators to assume all permit obligations.  § 82-4-238, 
MCA; ARM 17.24.418. In order to be permitted to operate, a successor operator must comply 
with the requirements of MSUMRA, which includes bonding requirements.  § 82-4-223, MCA.  
MSUMRA further provides for contract operators to conducting mining provided that they 







have satisfied all qualifications and the existing permittee maintains permit coverage. ARM 
17.24.427.      


 Water Resources  


NPRC-5 Water is a precious resource in this semi-arid region of the state. Ranchers and other 
residents who live in this area rely on surface waters for irrigation and agricultural 
production. Shallow aquifers provide water for domestic and livestock use as well as sub-
irrigate the agricultural land. Those who live farther from surface water sources rely 
principally on groundwater wells for their water. Currently there are many maintenance-free 
springs and seeps in the area that are used by both wildlife and livestock. The water quality 
of the region is critical to the agricultural health and the operation and survival of area 
ranches. In the arid western United States, good quality water is a scarce commodity. Poor 
quality water can rob producers via decreased performance (growth, reproduction) and has 
resulted in acute illness and death in livestock (and wildlife). 


DEQ agrees that water is an important resource for natural and human uses, including 
agriculture, in terms of quality and quantity. In preparation of the Cumulative Hydrologic 
Impact Assessment, DEQ reviewed baseline water quality and quantity data, beneficial and 
existing uses including water rights, and identified anticipated hydrologic consequences to 
water resources. 


While some agricultural users utilize shallow groundwater, most groundwater use is from the 
geologic units below the McKay Coal, known as the underburden (See CHIA Table 8-3). 
Surface and spring users (water rights) are included in CHIA Tables 8-1 and 8-2, respectively. 
Baseline water quality in the area is summarized in CHIA Table 7-1 for surface water sources 
(stream by drainage, pond, and springs), Table 7-4 summarizes alluvial water quality, and 
Table 7-9 summarizes underburden water quality. If there is an impact identified to a user, it 
will be mitigated as required by ARM 17.24.648. 


NPRC-6 Strip mining would alter stream-flow patterns and affect spring flows. Pit inflows would be 
discharged into the drainages in the area, degrading their water quality. The connectivity of 
the surface water with groundwater would be disrupted and compromised. Additionally, soils 
surrounding coal seams and the underground aquifers in coal seams are highly laden with 
sodium salts. Improper discharge of these sediments and waters will impact the surface 
water quality. 


Impacts of mining on stream and spring flows are discussed in the CHIA, Section 9.5. All 
discharges from the mine will be controlled by the mine’s MPDES permit, which will require 
compliance with Montana’s water quality standards and non-degradation regulations. No 
discharges which degrade water quality would be permitted. During mining, connections 
between groundwater and surface water will be interrupted within the mine permit 
boundary. As described in the CHIA, Sections 9.5 and 9.6, these impacts are expected to be 
minor outside the permit boundary. 


NPRC-7 The construction activity necessary to expand the coal strip mine has the potential, despite 
proposed control measures, to add sediments to the surface waters of the area. How these 
surface water resources would be reclaimed to like or better water quality conditions 
following strip mining remains unclear to us. 


Erosion, sediment transport, and deposition are components of sedimentation, which is a 
process of geomorphic change inherently tied to surface hydrology. Pre-mine sediment yield, 
or an average rate of sediment movement in a defined area, was modeled for permitting and 
reclamation requirements. ARM 17.24.638(1) requires the application and maintenance of 
best technology currently available (BTCA) to:  


(a) Prevent, to the extent possible, additional contributions of sediment to streamflow or 
to runoff outside the permit area; 


(b) Meet the more stringent of applicable state or federal effluent limitations; and 


(c) Minimize erosion to the extent possible. 


All discharges resulting from mining operations associated with Area F will be subject to 
these requirements, and each point of discharge will be regulated as an MPDES outfall. 
MPDES effluent limits will be water quality-based or technology-based. Numeric standards 
for sodium are not included in Circular DEQ-7 (2017), and receiving waters for Area F are not 
included in applicable waters with numeric standards for electrical conductivity (EC) and 
sodium adsorption ratio (SAR), see ARM 17.30.670. Consequently, there are no water quality 
based effluent limits for sodium. Technology-based effluent limitations for sediment come 
from Title 40, Code of Federal Regulations 434.45, which addresses new source performance 
standards in alkaline mine drainage. 40 CFR 434.45 requires total suspended solids (TSS) 







achievement of 35.0 mg/L in 30-day (consecutive) averages, and 70.0 mg/L maximum values 
for any single day. 40 CFR 434.63 applies to technology-based effluent limitations in 
precipitation-driven discharges, including 0.5 mL/L for settleable solids in events less than the 
10-year, 24-hour precipitation event, and no effluent limitation is assigned to precipitation 
events which exceed that threshold. 


During mining, discharges to receiving surface waters are regulated below pre-mine 
sediment transport levels. As reclamation proceeds, sediment control features shift to post-
mine controls including establishment of approved vegetation. The post-mine landscape is 
designed around, and is regulated by an approved sediment control plan, which required by 
ARM 17.24.638 and 40 CFR 434.82 to prevent an increase in the average annual sediment 
yield from pre-mined, undisturbed conditions. Section 9.5 of the CHIA is a hydrologic impact 
and material damage assessment for surface waters the cumulative hydrologic impact area 
(CIA).  


NPRC-8 There are 53 springs documented in the project area, of which 14 have been monitored. 
Springs are important sources of water for livestock (as well as wildlife) and require no 
electricity for pumping, thus, are a valued resource by ranchers. These springs also provide 
runoff for intermittent and ephemeral streams and pools that support riparian vegetation, 
which is important if not critical habitat for numerous wildlife species, including amphibians, 
migratory birds, and a diversity of aquatic life forms especially adapted to these 
environments. The monitored spring flows range from seepage to as high as 9 
gallons/minute. The water quality of these springs is generally good, with those located in 
the higher portions of the watershed having high quality water. These springs would be 
adversely impacted by this project (as described below), and, thus, forever lost as a water 
resource to the ranchers and wildlife in the area. 


The 53 springs near Area F listed in the permit application are compiled from several sources 
to ensure all potential springs are cataloged. Some of these sources may contain records of 
historic springs which no longer flow, or which may rarely flow. There also may be 
incomplete or incorrect location information for springs contained in these sources, which 
makes it difficult or impossible to locate a specific spring in the field. WECo identified springs 
near Area F for monitoring based on field surveys conducted by WECo’s staff and 
consultants. DEQ verified these surveys using aerial photographs and field visits and 
suggested additional spring monitoring locations during the application process, which WECo 
then added to its monitoring schedule. As such DEQ is confident that WECo’s baseline 
monitoring included all springs which routinely have flow and may discharge into or receive 
flows from the Area F permit area as required by ARM 17.24.304(1)(f). 


DEQ agrees that many of these springs are important water sources for wildlife and livestock. 
The CHIA describes the premine conditions at springs in Section 7.1, and the water users and 
uses of springs in Section 8. As described in the CHIA, water quality at springs is highly 
variable, with some springs producing water with low total dissolved solids (TDS) and some 
water with high TDS. “High quality water” is a legal term with a specific definition in 7-5-
103(13), MCA. Determining if a spring produces “high quality water” depends on the manner 
in which the spring is used and the quality of the water from the spring. Developed springs, 
where groundwater is captured in a pit, culvert, spring box, tank, or containment, receive a 
groundwater right and the groundwater definition of “High Quality Water” applies. For 
groundwater, “high quality waters” are all Class I and Class II waters, i.e. all water with a 
natural specific conductance less than or equal to 2,500 microSiemens per centimeter. 
Undeveloped springs, where the water seeps or flows into a natural channel, receive a 
surface water right and the surface water definition of “High quality waters” applies. For 
surface water, “High quality waters” flow for greater than 95 days per year and support the 
designated uses for their classification. 


Impacts of mining on springs in and around Area F are described in the CHIA in Section 9.5. 
As described in the CHIA, some springs located within and immediately adjacent to the area 
to be mined will be impacted by mining. Springs upgradient of mining are unlikely to be 







impacted and will remain in their premining condition and support their premining uses. 
Likely impacts to springs range from minor changes in flow and/or quality to complete 
removal of the spring (for springs within the mine disturbance area). After mining, removed 
springs may or may not reestablish in a similar location. WECo has committed in their permit 
to maintain and restore the postmining land use to cattle grazing and wildlife use. Cattle and 
wildlife uses are supported after mining by installing stockwater wells in reclaimed areas 
after mining, opportunistically retaining mine sediment ponds which hold water suitable for 
the uses, and implementing the wetlands mitigation plan in Permit Appendix N. WECo has 
successfully facilitated cattle grazing on existing reclaimed areas of the Rosebud Mine for 
many years, and wildlife of many types are frequently observed utilizing reclaimed areas of 
the Rosebud Mine by WECo’s wildlife monitoring and by DEQ inspectors 


NPRC-9 Coal seams are filled with water and function as vital aquifers in this region. Coal strip mines 
sever and destroy these aquifers. The impacts of this severance can be seen many miles from 
the mine. Not only do down-gradient wells and springs dry up when the aquifer is severed, 
but springs and seeps above the mine that are hydrologically tied to the coal-seam aquifers 
will be drained and will dry up. The draft Environmental Impact Statement (dEIS) for Area F 
states (page S-26) that "[m]ining of the project area would permanently remove the Rosebud 
Coal aquifer and result in long-term reduction or elimination of the bedrock ground water 
contribution to the baseflow in the perennial and intermittent reaches of the major 
tributaries." 


While coal seams are often saturated and can be a source of groundwater to wells, the low 
permeability of the coal seams limits the productivity of wells completed only in the coal. 
Because of this, most wells used for domestic or stock water are completed in thicker more 
permeable sandstone units in the underburden. See CHIA Table 8-3. In the decades of mining 
which have occurred, DEQ is unaware of any downgradient or upgradient wells or springs 
outside the permit area of the Rosebud Mine which have dried up as a result of mining. The 
contribution of groundwater from the disturbed bedrock units to support baseflow in 
streams is minor. As described in the CHIA, Section 9.6.3, the maximum reduction in flow of 
bedrock groundwater to alluvial groundwater at the end of mining is approximately 50 gpm 
divided between the five drainages in Area F. Intermittent reaches of the major tributaries 
which may be affected by decreases in baseflow are all located within the Area F permit 
boundary. Because spoil has similar hydraulic properties to coal and overburden (CHIA 
Section 9.6.2), when water levels recover after mining bedrock groundwater flow into alluvial 
groundwater is expected to be similar to premining flow. 


NPRC-10 Given the failure of existing western mining operations to restore coal-seam aquifers 
disturbed by mining, and the failure of most Montana mines to restore water supplies 
sufficient to gain Phase IV bond release, this, to us, is an unacceptable situation. 


After mining, replacement of the coal and overburden with spoil reconnects upgradient 
groundwater with downgradient groundwater. Aquifer testing has demonstrated that spoil 
has similar hydraulic properties to the overburden and coal (CHIA, Section 9.6.2). To date, no 
Phase IV bond release application has been delayed due to failure to restore water supplies. 
Phase IV bond release is generally not achievable until the end of all mining in an area due to 
the requirement that “all disturbed lands within any designated drainage basin have been 
reclaimed” ARM 17.24.1116(6)(d)(i). See response to NPRC-15 for additional information on 
reclamation and bond release. 


 Reclamation  


NPRC-11 Under SMCRA, contemporaneous reclamation is supposed to occur at coal strip mines.1 The 
purpose of SMCRA is to ensure restoration of the land and hydrology to pre-mine conditions. 
Under REG-8, OSMRE oversight guidance document, analysis of “reclamation success as 
measured by bond release” is required. In Montana there are four phases of bond release, 
with each phase building upon the preceding, successfully completed phase. Final bond 
release occurs when the permittee has not only successfully established plant communities 
suitable to the region's climate and post-mining land use on the mine-disturbed lands (Phase 
III bond release requirements) but has also reclaimed the hydrologic balance within any 


A June 6, 2018 letter from OSMRE responded to an April 2, 2018 WildEarth Guardians (WEG) 
complaint alleging that Rosebud Mine and other Montana coal mines were failing to meet 
their reclamation obligations based upon what WEG alleged to be a failure to conduct 
contemporaneous reclamation and achieve final bond release. DEQ, in a letter to OSMRE 
dated April 30, 2018 rejected the allegations in WEG's complaint, and OSMRE’s June 6, 2018 
response to WEG concurred with DEQ and likewise rejected WEG’s allegations. As OSMRE’s 
June 6 letter in pertinent part explained: 







designated drainage basin. Bond release is the only lawful and objective measure to evaluate 
reclamation success. Without bond release, especially final bond release, there is no proof of 
successful mine reclamation. 


(i) The applicable statutory and regulatory framework does not contemplate instant 
reclamation or reclamation on an acre-by-acre basis as surface mining proceeds, but instead 
contemplates that reclamation is supposed to occur “as contemporaneous as practicable." 
OSMRE Response at 6-7, citing WildEarth Guardians v. Salazar, 880 F. Supp. 2d 77, 91, n. 10 
(D.D.C. 2012); see also Sections 82-4-231, 82-4-234 and 82-4-336(2), MCA; ARM 17.24.115; 


(ii) An operator's success at contemporaneous reclamation is primarily measured by the 
operator's compliance with its permit and reclamation plan, which is developed under the 
applicable approved regulatory program and not by the status of bond release. OSMRE 
Response at 7; 


(iii) Under MSUMRA, whether contemporaneous reclamation is occurring is primarily 
measured by the timeliness of the operator's actions in accordance with permit terms and 
commitments, including those made in the operator's approved reclamation plan. OSMRE 
Response at 11, and; 


(iv) Based on available information, there is no reason to believe that, as a factual matter, a 
violation of contemporaneous reclamation requirements for coal mining operations in 
Montana, including the Rosebud Mine, is occurring. OSMRE Response at 12. 


NPRC-12 There is a woeful lack of evidence of contemporaneous reclamation and/or reclamation 
success as measured by bond release throughout the West, and this is a significant issue in 
Montana. Coal strip mines have been operating in Montana for more than 40 years. But as of 
July 2016, of the 41,809 acres that have been disturbed by coal strip mining operations, only 
21,519 acres have achieved Phase I reclamation and bond release, which means that a 
permittee has completed the backfilling, re-grading, topsoil replacement, re-contouring, and 
drainage control required for a bonded area. Of particular concern, during this time only 838 
acres in all of Montana have achieved Phase IV (final) bond release.2 


See response to NPRC-11 part ii. 


NPRC-13 Of the 19,160 acres disturbed at the Rosebud Mine since 1976 (when Unit 1 of the Colstrip 
Generation Facility came on line), only 625 acres have achieved Phase III bond release, the 
benchmark that demonstrates successful and persistent establishment of plant communities 
suitable to the region's dry climate and post-mining land use. Additionally, the draft 
Environmental Impact Statement (dEIS) for Area F states that only 436 acres of the Rosebud 
Mine (about 2% of the lands that have been disturbed by mining) have been released under 
Phase IV, final, bond release. Phase IV bond release means that the essential hydrologic 
functions of the disturbed and reclaimed lands have been restored or alternative water 
sources to replace adversely affected water supplies are provided. (As detailed above, we 
continue to have significant concerns and questions about the alternative water source 
proposed.) 


See response to NPRC-15 regarding bond release status at the Rosebud Mine. See response 
NPRC-10 regarding phase IV bond release and the alternative water source proposed. 


NPRC-14 Northern Plains believes that reclamation at the Rosebud Mine, to date, is a connected and 
cumulative part of this mine expansion project proposal and must be fully considered and 
analyzed before any further mine expansion is approved. It is paramount that the progress of 
Rosebud Mine’s reclamation plan, including the mine’s ability to cover its current and future 
reclamation obligations, be considered as part of this mine expansion proposal. Specifically, 
and, at a minimum, the following must be fully analyzed and evaluated: 


See responses to NPRC-15 through 19 







NPRC-15 • The status of reclamation at the Rosebud Mine including, but not limited to, an 
assessment of bond release at the mine operations (all phases), an assessment of any 
barriers to bond release, and identification of mine areas eligible for bond release. 


 


This analysis is done every year through the Annual Reporting process (82-4-237, MCA).  In 
2018, WECo submitted 637 phase I acres, 3,086 phase II acres, 1,076 phase III acres, and 
1,028 phase IV acres for bond release.  The 1,028 acres of phase IV bond release 
encompasses the entire Area E permit area and would reduce the number of permitted 
mines by the operator. DEQ staff reviewed these acres in 2018 and is making its 
determination for acceptability. See also response to NPRC-11. As is explained therein, the 
status of reclamation at the Rosebud Mine has been evaluated by both DEQ and the Office of 
Surface Mining, Reclamation and Enforcement (OSMRE).  


The largest barrier to final bond release is Montana’s more stringent phase IV standards 
requiring entire drainages be completely reclaimed to phase III prior to release of phase IV 
[ARM 17.24.1116(6)(d)(i)].  


WECo submitted plans for phase III bond release sampling this past spring to include areas 
for phase III bond release in upcoming years [Minor Revisions (MR): Area A MR91, Area B 
MR88, Area C MR134, and Area D MR95]. 


NPRC-16 • A detailed schedule and time frame for achievement of reclamation success for lands 
and waters at the Rosebud Mine must be analyzed and evaluated. 


The reclamation schedule is included in the reclamation plan for each mine under sub-part 
ARM 17.24.313(1)(b). 


NPRC-17 • The direct, indirect, and cumulative impacts of authorizing more land and water (both 
surface and underground aquifers) for disturbance by coal mining at the Rosebud Mine must 
be analyzed as well as other mines within the Montana portion of the Powder River Basin 
(PRB) as connected and cumulative actions. 


All impacts by operations that could reasonably be considered cumulative with the proposed 
Area F were analyzed in the PHC (within the permit application) as well as the CHIA. The 
Powder River Basin is a geologic structure without any hydrologic significance to analysis of 
impacts of the Rosebud Mine. There is no hydrologic connection between Western Energy’s 
Rosebud Mine and other mines in the Powder River Basin. The cumulative hydrologic impacts 
which were assessed in the CHIA’s material damage assessment include the expected total 
qualitative and quantitative, direct and indirect effects of mining and reclamation operations 
on the hydrologic balance, including surface and groundwater. ARM 17.24.301(31); Section 
82-4-227(3), MCA. The CHIA assessed the probable cumulative impact of all anticipated 
mining in the area on the hydrologic balance and sufficiently determined in writing and upon 
affirmative record evidence that the proposed Area F mining operation, as approved, is 
designed to prevent material damage to the hydrologic balance outside the permit area. 
Section 82-2-227(3)(a), MCA; ARM 17.24.405(6)(c); In re Signal Peak Energy (Bull Mountain 
Mine) No. 1, BER-2-13-07-SM, Findings of Fact, Conclusions of Law and Order (Jan. 14, 2016) 
at 56. 


NPRC-18 • Significant conditions and/or stipulations to the proposed mine expansion proposal 
that requires addressing the problems identified with the lack of reclamation and final bond 
release success must be evaluated. 


WECo has stayed current with their reclamation requirements. See response to NPRC-11.  
Therefore, no stipulations or significant conditions regarding bond release are required. 


NPRC-19 Given the lack of reclamation occurring at other areas of the mine, how does expanding the 
mine permit area encourage more reclamation and prevent the mine from falling even 
further behind in its responsibilities under SMCRA? It is our opinion that DEQ must assess the 
timing of reclamation activities within the proposed mine expansion area and thoroughly 
consider the impacts of prolonged or untimely reclamation, including re-establishment of 
vegetation and restoration of water resources. Compounding our concerns about the status 
of reclamation and its completion is the financial status of Westmoreland Coal (see below). 


 See response to NPRC-4.  







NPRC-20 In summary, we believe that DEQ must wait to see what entity controls Western Energy as 
bankruptcy proceedings unfold, and then evaluate how able that company is to meet the 
reclamation requirements outlined in SMCRA. 


See response to NPRC-4.  


 The Bankruptcy of Westmoreland Coal Company  


NPRC-21 Westmoreland Coal Company entered into a Restructuring Support Agreement (RSA) with its 
lenders prior to entering bankruptcy. The RSA is intended to guide the trajectory of the 
bankruptcy and contemplates the assumption of ownership and control of several 
Westmoreland Coal Company’s mines, including the Rosebud Mine, by a newly formed entity 
owned by Westmoreland’s lenders. If this is the case, we urge DEQ to wait before granting 
this expansion permit until the corporate reshuffling is finalized. This will then allow DEQ to 
take a hard look at the financial health of the future parent company and determine whether 
or not they are capable of financing contemporaneous reclamation. 


See response to NPRC-4.  


NPRC-22 In the Acceptability Determination, DEQ determines the bond amount for Rosebud Coal Mine 
Area F is $13,750,000. Given that Westmoreland Coal Company is currently in debt for more 
than $300 million, how can DEQ be assured that this company or any future new company 
comprised of Westmoreland’s current lenders would provide the financial stability required 
to back this bond? 


See response to NPRC-4.  


NPRC-23 Rosebud and Big Horn counties, home to the Rosebud and Absaloka mines, have retained a 
lawyer to represent them in Westmoreland’s bankruptcy proceedings, presumably to ensure 
that back taxes owed by those mines are paid in the coming months. With the uncertainty 
surrounding future revenue streams from the Rosebud Mine, we again ask that DEQ wait 
before approving a 6,700-acre permit expansion. 


See response to NPRC-4.  


 Conclusion  


NPRC-24 This proposed mine expansion would permanently remove the Rosebud coal aquifer - an 
aquifer that currently sustains working ranches, which are also part of the area's economic 
base. The proposed mine expansion ignores the lack of significant reclamation at the current 
mine. As a steward of our public resources, DEQ has an obligation to protect the water 
resources of this area as well as ensuring that reclamation of the Rosebud Mine proceeds in a 
faster manner than it currently is happening. 


As described in the response to NPRC-9, and in the CHIA Section 9.5 and 9.6, the Rosebud 
Coal is not a reliable source of water for wells, and most wells which support agriculture are 
completed in the underburden. Groundwater contributions from the Rosebud Coal and 
overburden to surface water are minor, and disruption of this flow during mining is not 
anticipated to have impacts on surface water quantity outside the permit boundary. 


NPRC-25 As we have explained in our comments above, these are not "normal" times in the energy 
world, and, because Westmoreland Coal is currently in bankruptcy and will likely disappear 
as a company, it is imperative that DEQ take a hard look at the financial health of the new 
owners of the Rosebud Mine before opening up a mine expansion that will permanently 
remove the Rosebud coal aquifer. We believe it is incumbent upon the state and federal 
government to include additional scrutiny of economic stability and bond and credit ratings 
backing reclamation, as well as beginning to look at what all these decisions mean in context 
of an economic transition for the Colstrip area. 


In accordance with ARM 17.24.405(7), DEQ cannot issue a permit until the applicant files the 
required performance bond. The standard applied by DEQ in determining the amount of 
performance bond is the estimated cost to the state if it had to perform the reclamation, 
restoration, and abatement work under MSUMRA, the rules adopted thereunder, and the 
permit. ARM 17.24.1102. The performance bond must be in the form of a surety bond or a 
collateral bond. ARM 17.24.1105. Western Energy has provided the performance bond 
required by § 82-4-223, MCA.  


The State of Montana is bound by regulation to guarantee that a new owner post adequate 
bond prior to transfer of the permit. Pursuant to ARM 17.24.418, a permit cannot be 
transferred unless the potential transferee or assignee obtains a performance bond sufficient 
to cover the original permit in its entirety from inception to completion of reclamation. In 







addition, ARM 17.24.1110(2) requires DEQ to not release the current bonds for the Rosebud 
Mine until an acceptable replacement performance bond is approved. An operator cannot 
conduct mining without a permit.  


DEQ would run the risk of violating federal law if it were to delay a decision on the Area F 
permit application solely because Westmoreland is in bankruptcy. The Westmoreland 
bankruptcy is presently pending before the United States Bankruptcy Court for the Southern 
District of Texas (Judge David R. Jones, presiding). In an October 9, 2018 Order Restating and 
Enforcing the Worldwide Automatic Stay, Anti-Discrimination Provisions and Ipso Facto 
Protections of the Bankruptcy Code, Judge Jones reiterated and reinforced the anti-
discrimination provisions of the Bankruptcy Code:  


“Pursuant to section 525 of the Bankruptcy Code, all governmental units and other 
regulatory authorities are prohibited and enjoined from: (a) denying, revoking, suspending, 
or refusing to renew any license, permit, charter, franchise, or other similar grant to the 
Debtors; (b) placing conditions upon such a grant to the Debtors; or (c) discriminating against 
the Debtors with respect to such a grant, solely because the Debtors are debtors under the 
Bankruptcy Code, may have been insolvent before the commencement of these chapter 11 
cases, or are insolvent during the pendency of these chapter 11 cases.”  Id. at ¶ 4.  


MSUMRA provides for successor operators to assume all permit obligations. § 82-4-238, 
MCA; ARM 17.24.418. In order to be permitted to operate, a successor operator must comply 
with the requirements of MSUMRA, which includes bonding requirements.  § 82-4-223, MCA.   







W
es


te
rn


 E
nv


iro
nm


en
ta


l L
aw


 C
en


te
r 


 


WELC-1 Dear Mr. Yde, 


These comments are submitted on behalf of the Montana Environmental Information Center, 
the Sierra Club, WildEarth Guardians, 350 Montana, and Environment Montana Research & 
Policy Center (collectively, Citizens). 


Montana Environmental Information Center (“MEIC”) is a 501(c)(3) nonprofit organization 
founded in 1973 with approximately 3,000 members throughout the United States and the 
State of Montana. MEIC is dedicated, in part, to the preservation and enhancement of the 
natural resources and natural environment of Montana and to the gathering and 
disseminating of information concerning the protection and preservation of the human 
environment through education of its members and the general public concerning their 
rights and obligations under local, state and federal environmental protection laws and 
regulations. MEIC is also dedicated, in part, to assuring that federal officials comply with and 
fully uphold the laws of the United States that are designed to protect and enhance the 
environment from pollution. MEIC and its members have intensive, long-standing 
recreational, aesthetic, scientific, professional, and spiritual interests in the responsible 
production and use of energy, the reduction of greenhouse (“GHG”) pollution as a means to 
ameliorate our climate crisis, and the land, air, water, and community impacted by climate 
change. MEIC submits these comments on its own behalf and on behalf of its adversely 
affected members. 


Sierra Club is America’s oldest and largest grassroots environmental organization. Sierra Club 
has 1.4 million members and supporters. Founded in 1892, the Sierra Club has been working 
for well more than a century to protect communities, wild places, and the planet itself. Sierra 
Club is dedicated to exploring, enjoying, and protecting the wild places of the Earth; to 
practicing and promoting the responsible use of the Earth’s resources and ecosystems; to 
educating and enlisting humanity to protect and restore the quality of the natural and human 
environment; and to using all lawful means to carry out these objectives. Sierra Club’s 
concerns encompass the exploration, enjoyment and protection of the lands and waters of 
Montana. Sierra Club submits these comments on its own behalf and on behalf of its 
adversely affected members. 


WildEarth Guardians is a non-profit membership organization based in Santa Fe, New 
Mexico, with offices throughout the Western United States. Guardians’ mission is to protect 
and restore the wildlife, wild places, wild rivers, and health of the American West. To fulfill 
this mission, Guardians works to confront the harmful impacts of fossil fuel production and 
consumption and to advance a transition to clean, renewable energy to safeguard public 
health, the environment, and the climate. Guardians has 202,168 members and supporting 
activists, some of whom live, work, and/or recreate on and near the public lands. Guardians’ 
members regularly use and enjoy the cultural resources, wildlands, wildlife habitat, rivers, 
streams, and healthy ecosystems on federal public lands in Colorado, Montana, Nevada, New 
Mexico, Utah, and Wyoming. Guardians’ members use these affected lands for camping, 
fishing, hiking, hunting, photographing scenery and wildlife, wildlife viewing, aesthetic 
enjoyment, and engaging in other vocational, scientific, and recreational activities. WildEarth 
Guardians submits these comments on its own behalf and on behalf of its adversely affected 


 







members. 


350 Montana is a Montana-based organization that works to reduce atmospheric CO2 
concentrations to 350 ppm by implementing strategic actions and advocating policies to end 
fossil fuel burning with the greatest urgency. We envision a rapid conversion to a 100 percent 
renewable global energy system using wind, water, and solar. We work with the global 
grassroots climate movement to achieve these goals and safeguard Earth’s life-support 
systems. 


Montana Elders for a Livable Tomorrow (MELT) is a nonprofit organization of senior citizens 
in western Montana with lifetimes of experience in industry, academia, wildlife 
management, government, medicine and civil and political action. MELT’s goal is to leave to 
future generations a more livable world than the one we are on a path to creating. For MELT, 
protecting the quality of health, air, water, and land is a moral and ethical issue. MELT’s top 
concern is the negative impact that the fossil fuel industry is having on these essential issues, 
in Montana and around the globe. 


Environment Montana Research & Policy Center is dedicated to protecting the air, water, and 
open space in America's last best place. We investigate problems, craft solutions, educate 
the public and decision makers, and help Montanans make their voices heard in local, state, 
and national debates over the quality of our environment and our lives. EMRPC is a project of 
Environment America Research & Policy Center, a nationwide network with thousands of 
members in all fifty states, including Montana. 


 WECo Is Bankrupt  


WELC-2 Currently WECo is insolvent and bankrupt. Granting an additional massive mining permit to 
this failed company would be irresponsible and would unnecessarily put Montana’s at risk of 
once more paying to clean up the mess of an out-of-state mining company. 


See response to NPRC-4.  


 Hydrology  


 The Area F Mine Expansion Will Dramatically Alter the Surface and Ground Water 
Hydrology of the West Fork Armells Basin and Impact the Main Stem of Armells Creek. 


 


WELC-3 Professor W. Payton Gardner explains in detail the degree to which the proposed Area F 
expansion will impact the hydrology in the mining area, West Fork Armells Creek and Armells 
Creek. 


Dr. Gardner’s comments are based on perennial streams, for the most part. Tributary 
streams and West Fork Armells Creek itself are ephemeral, at least above the confluence 
with Trail Creek. The presence of small intermittent or perennial wetlands below springs 
does not necessarily confer intermittent or perennial status upon a stream. 


 Hydrologic Balance and Stream Flow:  


WELC-4 Stream flow is generated from three major sources, 1) Deep Bedrock Groundwater, 2) 
Shallow Soil Flow and 3) Direct Overland Runoff. The partitioning of water between these 
reservoirs, and the characteristic of storage and release of water from each reservoir 
determine the stream response. Stream flow generation and stream flow response will be 
affect as a result of mining by altering partitioning and storage and release from all three of 
these reservoirs. 


It is unclear if Dr. Gardner considers all groundwater flow beneath the soil zone in the 
classification of “Deep Bedrock Groundwater.” Saturated and unsaturated flow of 
groundwater in alluvium, colluvium, weathered bedrock, and shallow bedrock are also 
important components of the hydrologic balance which can contribute to stream flow 
generation. Mining has the potential to affect all of these components of the hydrologic 
balance. 


WELC-5 Much of the discussion of stream flow generation and hydrologic balance in the EIS refers to As Dr. Gardner’s opinion, excerpted by the commenter, points out: “Stream flow is generated 







surface runoff of precipitation as the major source of streamflow in West Fork Armells Creek 
(e.g. pg 511 DEIS), and infiltration excess is often invoked as the cause of overland flow 
initiation. Infiltration excess is a concept where the precipitation rate exceeds the infiltration 
rate of soil at the surface, thus water ponds at surface and runs off over the surface. This 
concept was first introduced by Robert Horton in 1933. However, in almost all subsequent 
watershed hydrology studies, infiltration excess has never been observed. The process most 
commonly causing overland flow is “saturation excess”, where soils become fully saturated 
to the surface, and then increased precipitation then flows overland to the stream. 


from three major sources, 1) Deep Bedrock Water, 2) Shallow Soil Flow and 3) Direct 
Overland Runoff.” This is certainly true in perennial streams, which exhibit base-flow derived 
from bedrock sources. This could also be true in intermittent streams, which may contribute 
base-flow when the local water table is above the elevation of the streams thalweg or line of 
lowest points within the streambed. Where this does not apply is in ephemeral streams, 
which lack groundwater contributions and flow in response to precipitation events. 


Dr. Gardner’s explanation points to the difference between saturation excess versus 
infiltration excess, and further explains that “watersheds fill from the bottom up and then 
spill” in saturation excess. And it is true that a soil in dry conditions may have a higher 
infiltration rate than the same soil may exhibit in some moist, wet, or saturated conditions. It 
also can be true that frozen or partially frozen surface soils do not infiltrate water rapidly. 
Soil type, establishment of vegetation or roughness, precipitation intensity, and slope are 
also commonly utilized when modeling surface water contributions. Additional information 
of streams in and around Area F is available in the Area F CHIA.  


WELC-6 The difference is subtle but extremely important, since in saturation excess watersheds fill 
from the bottom up and then spill. Rather than spill during any extreme precipitation event. 
This explains the hydrograph dynamics observed in the study location, where relatively small 
precipitation event can cause large responses in spring and early summer, and very low 
responses in late July to large precipitation events (pg 212 DEIS). The concept of saturation 
excess is important when considering stream flow response to mining. In order to generate 
overland flow, the soil above a lower conductivity and porosity bedrock, must fill before 
overland flow can begin. Where no bedrock exists, as is the case for mined areas, saturation 
excess will likely never occur greatly limiting overland flow. 


It is true that the spoil is more vertically homogeneous than the undisturbed overburden, 
and vertical permeability of the spoil will likely be higher than that of the premining 
overburden (except where the overburden at the surface was sandstone or clinker). 
However, the spoil permeability is still much lower than the permeability of the soil zone. The 
spoil is compacted by multiple heavy equipment passes during grading, then covered with 
topsoil which is deeply ripped before seeding. Once vegetation is established, bioturbation 
and pedogenic processes increase the permeability of the soil, resulting in much higher 
permeability within the soil layers than that of the underlying spoil, similar to the premining 
relationship between soil and bedrock. ARM 17.24.644 requires that the permittee “restore 
the approximate premining recharge capacity of the reclaimed areas” and previous 
infiltration tests on reclamation have demonstrated the compliance of coal mine reclamation 
techniques with this requirement. The postmining soil/spoil contact is expected to effectively 
function in a similar manner as the premining soil/bedrock contact with regards to infiltration 
and runoff. 


WELC-7 The vast majority of hydrologic scientific research shows that hydrograph response to 
precipitation input is due to the saturation and rapid lateral redistribution of soil water 
through soil flow. It is also being increasing recognized that soil saturation state is tightly 
coupled to the bedrock beneath it. In general, you must have a lower permeability, lower 
porosity bedrock underlying a soil zone in order for a soil to saturate and begin lateral flow. 
By removing the underlying bedrock of the overburden and replacing it with a homogenous 
spoils zone, lateral soil flow will be drastically reduced at the site. 


See response to WELC-6.  


WELC-8 Finally, deep bedrock groundwater discharge supplies water to shallow soils at the toe of the 
slope, the alluvial system, and base flow of surface water throughout the year. This baseflow 
discharge is critically important in supply long term storage release to the alluvial system, 
controlling the antecedent moisture conditions, and the total amount of water needed as 
input before initiating stream flow. In the study area, the principal component of 
groundwater discharge to the alluvial system in the Rosebud Coal. This evidenced by the 
higher continuous transmissivity of this formation, the location of wetlands near Rosebud 


The relationship between bedrock groundwater and alluvial groundwater is complex with 
flow moving in both directions, from bedrock to alluvial as well as from alluvium to bedrock, 
depending on location. For this reason, the Rosebud Mine groundwater model simulates 
alluvial areas with both drain cells (to remove water) and higher rates of recharge (to add 
water). In locations where bedrock groundwater contributes to alluvial groundwater, this 
bedrock groundwater may contribute to springs or seeps which produce intermittent 
wetlands along streams. Generally, water from the seeps and springs infiltrates within a short 







Coal outcrop, and the water quality of alluvial groundwater, with a median TDS of 3120 mg/l 
(DEIS pg 264), which much closer to Rosebud (median TDS 2,965 mg/l – DEIS pg 267), than 
overburden deposits with a median TDS of 4150 mg/l. A simple mass balance mixing 
calculation using the above median numbers indicates that 86% percent of alluvial water 
must be derived from a water with the median composition of Rosebud coal. This chemical 
mass balance is backed up by physical hydrologic calculations. The annual average runoff 
generated by the study area derived from the USGS gauge is roughly 72 GPM (PHC pg. 11). 
The total volume of discharge through the Rosebud coal in the study area, which must 
discharge to the alluvial system, is 100 gpm (DEIS pg 258). Thus, the Rosebud coal discharge 
account for a significant proportion of the alluvial system discharge. 


distance (a few hundred feet or less) from the issue point. In other areas, alluvial 
groundwater appears to be perched on unsaturated bedrock, and supplies recharge to that 
bedrock. 


The comparison of TDS in the alluvium to TDS in the Rosebud Coal is indicative of nothing. 
The TDS of alluvial groundwater is a function of all of the inputs and processes occurring in 
the alluvial groundwater system. Inputs of water include contributions from the overburden, 
coals, and underburden depending on location, as well as direction infiltration of 
precipitation and infiltration of ephemeral flows. Processes in the alluvium which can alter 
groundwater chemistry include sorption reactions with alluvium, chemical and biological 
processes, and evapotranspiration. To calculate that 86% of the alluvial water is sourced 
from Rosebud Coal based on an overly simplistic model which ignores so many factors is 
scientific malpractice. 


The volume of water which flows through the Rosebud Coal in the mine area was improperly 
calculated in the draft EIS, and is not 100 gpm. This miscalculation was corrected in the 2018 
PHC Addendum and in the final EIS (Section 3.8.3, p. 257). The actual flux through the 
Rosebud Coal in the study area is approximately 10-15 gpm. Using an estimate of 72 gpm for 
runoff volume ignores all contributions to runoff from areas upstream from Area F, which 
account for an estimated additional 92 gpm (Appendix O, PHC, p. 13). Using the appropriate 
numbers for Rosebud Coal fluxes and runoff volumes (15gpm/164gpm), the Rosebud Coal 
would only possibly contribute approximately 9% of the flow. Even this estimate ignores 
contributions from other bedrock units and losses of Rosebud Coal water to 
evapotranspiration along the cropline before it reaches alluvial groundwater, which 
collectively would make the proportion of water derived from the Rosebud Coal even 
smaller. Under no reasonable estimate would the proportion of alluvial system discharge 
sourced from the Rosebud Coal be considered significant. 


WELC-9 By dewatering and removing the Rosebud coal, a major piece of the long term alluvial budget 
will be reduced for a least a period of several decades. I calculate an extremely rough 
minimum replacement period by estimating the volume of water removed by mining 2,179 
acres of Rosebud coal (average depth 18.6 ft.). The total water removed is given by: 


𝑉𝑉𝑉𝑉" = 𝜙𝜙𝜙𝜙 ∗ 𝑉𝑉𝑉𝑉& 


Where 𝜙𝜙𝜙𝜙 is the coal macro porosity, here estimated as 0.10. The time to replace the mined 
water is estimated as time needed for the total discharge through the Rosebud in the study 
area (100 gpm DEIS pg 258), here calculated as ~30 years. This is the minimum time required 
to replace the mined water and does not account losses of storage due to drainage of the 
Rosebud coal during the mining process. The above calculation indicates that we can expect 
diminished baseflow and alluvial groundwater levels in West Fork Armells Creek for a 
minimum of 30 years after mining ceases. 


Using a simple calculation of the gross porosity of the Rosebud Coal to derive time of 
replacement for water removed during mining must be done with extreme caution. The 
estimate of 0.10 total porosity is not simple porosity, such as would be seen in a massive 
sandstone, but a combination of a much lower primary porosity (likely around 0.035, Davis, 
1984) and secondary porosity controlled by fractures. Fractures are not uniformly distributed 
or randomly oriented. The calculation Dr. Gardner uses assumes that spoil backfill will not 
begin to resaturate until mining is complete. In addition, using Dr. Gardner’s numbers DEQ 
was unable to replicate the results of his calculation (see Final EIS, Appendix F, p. F-84, 4-6 
Response). Even assuming the calculation used is correct, the process of re-saturation in the 
backfill begins almost immediately, meaning portions of the spoil will be almost entirely 
saturated to an equilibrium water level before mining is complete. Drawdown and recovery 
of groundwater levels during and after mining are described in the CHIA, Section 9.6.2, and 
vary based on location. 


WELC-10 Sustained stream flow will only occur when alluvial water levels rise above the channel 
elevation and are thus strongly affected by the amount and volume of water discharging 
from the adjacent bedrock and soil into the alluvial system. In fact, the alluvial groundwater 
and stream water are highly connected and represent roughly the same water. This is 


Impacts to streamflow from a reduction in piezometric head within the Rosebud Coal would 
require streams largely supported by baseflow coming from the Rosebud Coal. As described 
in previous responses, the Rosebud Coal contribution to the alluvial groundwater system is a 
small component of the overall hydrologic balance. The springs that do support wetlands are 







evidenced by the very close water quality between alluvial groundwater and stream water 
(DEIS pg 216-234). Given the above analyses, it is my professional opinion, that the potential 
for long term impacts on wetlands and streamflow generation from Area F expansion are 
large. The likely impacts are loss of wetlands in the mined area decades, less frequent 
discharge in reaches downstream of the mined area, a transition of reaches which border on 
perennial to intermittent and ephemeral status, a reduction in overall stream flow runoff 
generation for at least a period of several decades. After spoils water is fully recharged, the 
stream flow dynamics will be greatly changed by the changing the subsurface structure of the 
watershed. It is not only the topography but the underlying subsurface structure which 
controls the stream flow response. These effects would be expected to by indefinite and 
long-term. 


mostly sourced from perched groundwater within overburden or alluvium, and likely receive 
little groundwater input from the Rosebud Coal (Appendix B, p. 59). 


Water quantity impacts to wetlands adjacent to mining, and inside the permit boundary, are 
anticipated as described in the CHIA, Section 9.5. Impacts on streamflow outside the permit 
boundary are expected to be minor to nonexistent, due to the ephemeral nature of the 
streams near Area F. No perennial or intermittent streams are anticipated to be impacted by 
reduced water quantity. 


 Water Quality Effects:  


 Soils water has 50-200% higher TDS than Rosebud aquifer water (DEIS pg 519). Once the 
regional hydrologic gradient has reestablished itself, the main source of baseflow discharge 
in the study area will flow through the spoils and discharge to the alluvial system. This has 
major implications for the long-term salinity budget. The long-term effect will be that alluvial 
groundwater and surface will increase in TDS significantly due to the contribution of spoils 
water to the watershed budget. 


Streams in Area F and the immediate vicinity exhibit predominantly ephemeral flow, with 
isolated wetland stretches below several springs and seepage below one stockwater dam. 
Baseflow accounts for a small, and in several cases immeasurable, source of discharge in 
some of these streams for a limited duration before being reabsorbed into the alluvium. 


The comment again rests on the assumption that saturation excess is driving runoff in 
ephemeral streams, which is contradictive of baseline data that suggests flow in response to 
precipitation, as well as the operation definition of an ephemeral stream. Ephemeral streams 
are defined in ARM 17.30.602(10) as: 


“a stream or part of a stream which flows only in direct response to precipitation in the 
immediate watershed or in response to the melting of a cover of snow and ice and whose 
channel bottom is always above the local water table.” 


Analysis of hydrologic impacts and material damage to alluvial and colluvial deposits is 
covered in section 9.6.3 of the CHIA, and a description of baseline conditions is addressed in 
section 7.2.2. 


WELC-11 Given the similarity of the TDS in Rosebud, alluvial groundwater and stream water in the 
study area, it is clear the Rosebud derived water is a dominant control on the water quality of 
the alluvial system. After mining, the water formerly derived from Rosebud Coal will 
discharge through spoils and thus have much higher TDS. 


“After nearly 40 years of monitoring, there is no clear indication that TDS concentrations in 
the spoil have reached equilibrium or have shown decreases. Possible adverse effects of 
discharges from spoil on the water quality of down slope streams may increase over time. It 
is not known how long it would take for the quality of water in spoil to eventually improve as 
soluble salts and metals are flushed from the system.” DEIS pg 519 


Thus, we can expect long term increases in salinity of alluvial groundwater and stream water 
to the system. 


See response to WELC-8. 


DEQ evaluated long term water quality impacts on downstream water resources based on a 
conservatively high estimate of spoil groundwater TDS and did not assume any reduction in 
TDS in the spoil over time. 


WELC-12 Using hydrologic and chemical mass balance calculations, it is clear that Rosebud discharge is 
a significant and major source of discharge to the basin and accounts for the majority of the 
run off generation in study area. Using the runoff calculation for the area from the PHC pg 11 


Using a simple mass balance mixing model to determine relative contributions of various 
lithologies to the alluvium or to the Rosebud Coal is not possible without much more 
complete information than is currently available. Chemical modeling of this type generally 







and pg 13, Rosebud discharge is equal to >90% of runoff generation in the permit area and 
>25% of all runoff generation for the entire watershed upstream of the downstream 
boundary of the permit area. Given that the TDS increase in this component will be at least 
50% and up to 200%, that this represents a large source of water to the alluvial system, and 
the lack of large sources of water and or salinity downstream, it is likely that changes in 
salinity would be significant at the confluence with the East Fork Armells Creek and effect the 
main stem of Armells Creek. Certainly, the potential for cumulative impact to the full main 
stem of Armells Creek should be better quantified and studied. 


requires detailed chemical, isotopic, and microbiological profiles of the groundwaters 
involved as well as precipitation water and each lithology encountered. The data is then 
analyzed with a software package such as PHREEQ-C which uses saturation states, kinetics, 
and fractionation to produce most likely mixing paths. The Rosebud Coal is largely recharged 
by vertical flow from the overburden (DEIS, p. 258). Alluvium, overburden, coal, and clinker 
units can all serve as recharge or discharge zones, depending upon location, relative 
elevation, piezometric surface, faulting, and other factors. Groundwater entering unmined 
coal has been shown to undergo substantial changes in chemistry (Davis, 1984). Simply 
comparing median TDS from these very different lithologies is not a scientifically valid 
analysis. 


As discussed in the response to WELC-8, the values and calculations Dr. Gardner uses to 
support his contention that inflow from the Rosebud Coal is a major component of the 
alluvial groundwater hydrologic balance are incorrect. Therefore, his conclusions regarding 
the effects on water quality of spoil groundwater, based on these incorrect evaluations, are 
also not supported by the evidence.  


The migration of spoil groundwater downstream in alluvium was estimated in the CHIA, 
Section 9.6.3, using a conservative mixing method based on fluxes from the groundwater 
model. Based on this analysis, DEQ determined any changes in TDS after mining would be 
insignificant below the confluence of Trail Creek and West Fork Armells Creek. Because of the 
conservative assumptions used in this analysis it is likely any TDS changes would be 
unmeasurable well before reaching this point. 


WELC-13 The increase in TDS is likely to be long term. Using my minimum refill time, I estimate 30 
years to fill one pore volume. It is likely that at least 2 pore volumes must be flushed before 
the concentration would be expected to start declining assuming no addition of salts from 
above (DEIS pg 533), which means a minimum of 90 years before concentrations would be 
expected to start declining. Given the lack of subsurface structure discussed previously, soil 
flow in the spoils will be downward to the saturated zone thus leaching salts vertically 
downward through the spoils. Given the low recharge rate <0.4 in/year (Appendix I) this 
downward leakage of salts would add increase TDS in the spoils water for much longer than a 
century. 


Increases in TDS in the spoil and downgradient receiving waters were conservatively 
evaluated in the CHIA as permanent, and nevertheless did not result in material damage. 
Material damage determinations evaluate water quality against concentrations thresholds 
which adversely affect land uses or beneficial uses of water, violate water quality standards, 
or impact water rights. The duration of an impact is irrelevant. If material damage was 
predicted to occur, even for a day, then mining would be prohibited. 


 Summary:  


WELC-14 Mining directly changes the subsurface structure and function of the study area. This will 
result in long term changes in the stream flow generation and water quality in the West Fork 
Armells Creek. 


See responses to WELC-8 through 10. 


WELC-15 Wetlands distribution and stream flow duration and timing will be negatively impacted for at 
least several decades as regional flow re- establishes itself. After this, stream flow dynamics 
and watershed responses will be permanently altered due to the lack of structure in the 
spoils hill slopes. As regional flow re-establishes itself, baseflow discharge from the Rosebud 
Coal, through the spoils aquifer, to the adjacent alluvium will cause a long-term and 
significant increase in the salinity of water in the West Fork Armells Creek alluvial system. It is 
likely this increase in salinity will be significant far down stream, impact the main stem of 


See response to WELC-10 through 12. 







Armells creek and potentially cause cumulative impacts with the salinity increases from 
mining in the East Fork Armells Creek.1 


WELC-16 Professor Gardner’s analysis makes clear that the impacts of the Area F expansion will be felt 
in the main stem of Armells Creek, which necessitates consideration of the cumulative 
impacts of all areas of the Rosebud Mine that impact Armells Creek, including Areas A, B, C, 
D, and E. 


Measurable impacts are not expected to extend beyond the watersheds of Trail Creek, 
McClure Creek, Robbie Creek, Donley Creek, and Black Hank Creek. This includes West Fork 
Armells Creek to its confluence with Trail Creek. Because Area F disturbance is entirely 
contained within the West Fork Armells Creek watershed, it was not necessary to consider 
areas A, B, D, and E. The portion of Area C within the West Fork Armells Creek watershed was 
considered for cumulative impacts (Area F CHIA Section 5.2). 


See also response to WELC-10. 


WELC-17 Further, because the proposed mine expansion will impact the main stem, by both reducing 
surface flow due to impounding runoff and removing the Rosebud coal aquifer, which is a 
major source of low salinity water to the system, and by increasing pollution in the creek, by 
decreasing fresh water that would otherwise freshen the entire system and by adding 
pollutants from discharges and spoil recharge, the Department must assess whether the 
expansion will worsen the existing violations of water quality standard in Armells Creek, 
including violations of salinity, nitrogen, nitrate plus nitrite, and chloride.2 Even though the 
Department’s most recent draft water quality standards attainment report for East Fork 
Armells Creek seeks to remove the salinity impairments, the Department has not issued a 
final determination and concerns have been raised about the adequacy of the analysis on 
which the proposal is based.3 Moreover, the Department’s most recent assessment of the 
lower reaches of Armells Creek has concluded that the creek is violation water quality 
standards for iron and aluminum.4 WECo has admitted to the Department’s water permitting 
personnel that it cannot meet water quality standards for iron “because it is associated with 
sediment” at the mine.5 In fact, the Department’s reasonable potential analysis for the 
Rosebud Mine’s Clean Water Act discharge permit concluded that there was reasonable 
potential that the mine would discharge iron, aluminum, and selenium at levels that would 
cause or contribute to violations of water quality standards in Armells Creek.6 WECo’s 
discharge monitoring reports confirm that iron discharges are a problem at the mine, as 
recent discharges have exceeded permit limitations by orders of magnitude.7 Further, the 
permitting record in this matter indicates that selenium concentrations in soils may be a 
problem. 


The main stem of Armells Creek is not expected to be impacted by Area F development. See 
responses to WELC-10 and 16. The cumulative impacts of mining in the West Fork Armells 
Creek drainage are well within the natural variations in streamflow at the confluence with 
East Fork Armells Creek. Because the upper reaches of all these tributaries are ephemeral, 
impacts on groundwater will have little or no effect on streamflow. Disturbance of stream 
channels is being kept to a minimum to reduce impacts on ephemeral flows (Area F CHIA 
Section 9.5.2.5, p. 61, and Section 9.5.2.6, p. 62). Measurable cumulative water quality 
impacts in alluvial groundwater after mining are not anticipated to extend beyond the 
confluence of West Fork Armells Creek and Trail Creek (CHIA Section 9.3.6.3). 


DEQ has no information on violations of any water quality standards in Armells Creek. An 
impairment determination by DEQ’s Water Quality Bureau is not equivalent to a violation. 
Natural levels of dissolved materials, even in excess of water quality standards, are not 
violations (82-4-203(31), MCA). See CHIA Section 9.5.4. 


Three waters within the Armells Creek drainage are listed in the 2018 303(d) list, including 
Armells Creek (Al and Fe; confluence of EFAC and WFAC to mouth), East Fork Armells Creek 
(physical alterations; headwaters to mouth, and Al, Fe, specific conductivity, TDS, NO2- + 
NO3-, total N, total P; mine shops area to mouth), and West Fork Armells Creek (Al and Fe; 
headwaters to mouth). Primary contact recreation has not been assessed for impairment in 
Armells Creek (mainstem), but is listed as fully supporting in West Fork and East Fork Armells 
Creeks. All three waterbodies are listed as not fully supporting aquatic life beneficial uses in 
the 2018 303(d) list, with the above described probable causes attributed. East Fork Armells 
Creek also has aquatic life beneficial use impairment with physical probable causes, including 
grazing sourced alteration to habitat and riparian/littoral alteration.  


Mining in Area F is entirely within the West Fork Armells Creek watershed, and occurs in 
ephemeral to intermittent headwaters drainages of West Fork Armells Creek. Mining in Area 
F will not influence waters of East Fork Armells Creek. As described in section 5.1 of the CHIA 
document, all areas that would potentially develop a measurable change in water quality or 
quantity were included in the cumulative hydrologic impact area. 
 
Reasonable Potential Analysis is one step of MPDES permit development, used to determine 
the need for water quality-based effluent limitations (WQBELS). It is a statistically based 
approach, and is used to project a 99th percentile value for a parameter. As with other 







statistically based approaches, confidence is related to the sample or population size. There 
were two selenium samples taken during the period of record used for RPA analysis in the 
2012-issued MPDES permit for the Rosebud Mine facility. Due to the low number of samples, 
a mean or standard deviation value are not appropriate to input into the RPA equation. EPA 
addressed this uncertainty in 1991 through the publication Technical Support Document for 
Water Quality-based Toxics Control, by applying a coefficient of variation of 0.6. Lab analysis 
for selenium resulted in values of 15 µg/L and <2 µg/L, and the RPA projected a maximum 
effluent concentration of 57 µg/L. The permit writer developed report only, maximum daily, 
and/or average monthly effluent limitations by receiving water, outfall status, and 
precipitation driven condition on the basis of nondegredation. Under the 1999 issued MPDES 
(currently effective) permit for the facility, there are no effluent limitations for selenium, and 
no requirement to gather additional data for this parameter to inform future regulation. A 
chronic iron aquatic life standard of 1,000 µg/L is more stringent than federal technology-
based effluent limitations, but is based on chronic occurrence although discharges are 
infrequent. Like selenium, two samples had been analyzed for dissolved aluminum in the 
period of record, and an effluent limitation was developed in the 2012-issued MPDES permit. 
As with selenium, the effluent limitation for aluminum is not present in the 1999-issued 
(currently effective) permit. The commenter’s point that RPA developed for the 2012-issued 
permit identifies potential to cause exceedances (violations would be violations of effluent 
limits) in receiving waters is somewhat uninformed and misguided. This RPA is part of a 
separate MPDES permit, of which only 18 of 151 outfalls are within the same drainage, and a 
separate RPA is associated with development of an MPDES permit for Area F.  
The commenter also points to “recent discharges have exceeded permit limitations by orders 
of magnitude”. Review of several recent years of records in EPA’s Integrated Compliance 
Information System (ICIS) Shows a single violation for Iron, with a detected date of 
9/30/2017. This references monthly discharge monitoring reports from the facility, which 
show a record with a daily max of 249 mg/L daily max/monthly average for a precipitation 
driven discharge from Outfall 060. A letter of violation or warning letter was issued by 
Montana DEQ. A single event does not demonstrate a pattern of violation or willful 
noncompliance with the facility MPDES permit.  


WELC-18 The Department may not approve this permit unless the record affirmatively demonstrates 
that the mine expansion will not result in material damage, which includes violations of 
water quality standards. The Department cannot make this assessment unless it enlarges the 
analysis area to include all mining in the Armells Creek basin and impacts to Armells Creek. 
The Department must also assess whether the mine will contribute to the impairment of 
West Fork Armells Creek—a determination it cannot make until it prepares TMDL (which it 
must also do for Armells Creek) and determines that there are sufficient waste load 
allocations and load allocations to accommodate additional pollution from the Area F 
expansion. 


DEQ has no immediate plans to issue a TMDL for West Fork Armells Creek. West Fork Armells 
Creek has been classified as not fully supporting aquatic life due to naturally occurring iron 
and aluminum, but no further action has been warranted. A TMDL for East Fork Armells 
Creek for Nitrate + Nitrite was approved in 1994, but has not yet been scheduled. A TMDL is 
not the only regulatory approach DEQ may take with respect to a 303(d)-listed water. See 
DEQ Water Quality Assessment Record (2011) at 9. MEIC is asking this Tribunal to apply a 
“contribution” standard from the Clean Water Act which applies only to point-source, end-of-
pipe discharges. Compare 40 C.F.R. 122.44(d)(1)(i) [requiring end-of-pipe “water quality 
based” effluent limitations for point source discharges which “have the reasonable potential 
to cause, or contribute to an excursion above any State water quality standard, including 
State narrative criteria for water quality.”]; see also NRDC v. United States EPA, 804 F.3d 149, 
170 (2d Cir. 2015). Elsewhere in the Clean Water Act, 40 C.F.R. 122.4(i) prohibits the issuance 
of a discharge permit to a new discharger if the discharge will “cause or contribute” to a 







water quality violation. See Friends of Pinto Creek v. United States EPA, 504 F.3d 1007 (9th 
Cir. 2007) (addressing new discharges of pollutants of concern to impaired waters for which a 
TMDL has not yet been implemented). While point source discharges from coal mines are 
plainly regulated under the NPDES Program and subject to point source standards, the 
purposes of the Surface Mining Control and Reclamation Act (SMCRA) include the regulation 
of nonpoint mine sources which are not regulated under the Clean Water Act. In re Surface 
Mining Regulation Litigation, 627 F.2d 1346, 1367 (D.C. Cir. 1980). MSUMRA, for its part, 
requires an assessment of the cumulative impacts of anticipated mining including “the 
impacts of all previous, existing and anticipated mining on surface and ground water 
systems.” ARM 17.24.301(33). 


WELC-19 Further, the Department cannot make a lawful material damage determination unless it 
assesses whether the cumulative hydrologic impacts of all mining operations, in light of 
baseline conditions, will result in violations of water quality standards, including standards 
for salinity, chloride, nitrogen, nitrate plus nitrite, aluminum, and iron. Moreover, there is 
evidence that the mine may be at least in part responsible for the ongoing violation of water 
quality standards in all portions of Armells Creek impacted by mining. The Department 
cannot make a lawful determination unless it investigates whether mining operations are a 
cause of the existing water quality violations in Armells Creek (including East Fork Armells 
Creek). The mine may also be a cause of dewatering in West Fork Armells Creek, which locals 
attribute to upstream mining, and to the violation of water quality standards for iron and 
aluminum in West Fork Armells Creek. Similarly, because proposed Area F mining cuts into 
Horse Creek, a tributary of Sarpy Creek, the Department must consider cumulative impacts of 
the Rosebud Mine and the Absaloka Mine on Sarpy Creek. 


The material damage determination is the purpose of preparing a CHIA. The CHIA for Area F 
is attached to this document. The CHIA assesses the cumulative impacts of Area F and all 
previous, existing, and anticipated mining in the cumulative hydrologic impact area, and 
includes analyses of baseline conditions and water quality standards. 


Naturally elevated concentrations of an analyte do not constitute a violation. Elevated levels 
of iron and aluminum in both East Fork and West Fork Armells Creek are attributed to natural 
conditions, and are similar to other streams in Eastern Montana with similar geology (Area F 
CHIA Section 7.1.3, p. 31). 


DEQ is constrained by law to evaluating potential impacts due to mining activity based on 
credible scientific evidence. “Locals attribute” does not meet any standard of credible 
scientific evidence. Monitoring data for surface water and alluvial wells in West Fork Armells 
Creek do not show any evidence of reduced water quantity downstream from exiting mining 
in Area C. (CHIA Sections 9.5 and 9.6). Due to the geology underlying West Fork Armells 
Creek, elevated iron and aluminum levels are expected bases on baseline conditions and do 
not constitute violations (Area F CHIA Section 7.1.3, p. 31). 


Although the permit boundary includes 44 acres of the Horse Creek drainage, no disturbance 
is planned within this drainage. As it will not be disturbed, no impacts are likely in Horse 
Creek 


 The Citizens Incorporate Their Comments on Hydrology the DEIS for Area F.  


WELC-20 Because they raise numerous issues pertinent to the Departments analysis of the impacts to 
water resources under MSUMRA, the Citizens hereby incorporate their comments on the 
DEIS for the Area F expansion: 


Response to the citizens comments associated with the DEIS for Area F can be found in 
Appendix F of the Final EIS. 


WELC-21 The DEIS improperly limits its analysis of water quantity impacts to the upper portion of the 
West Fork Armells Creek watershed and the larger Armells Creek watershed. The DEIS at 
page 515 acknowledges that the strip-mining process will dewater the alluvium. However, 
the DEIS does not assess how these impacts will manifest themselves farther down in the 
watershed. It is clear that groundwater is a critical component to streamflow.8 “Most water 
derived in watersheds comes from subsurface sources. Recent peer reviewed research by the 
leading hydrologic journals has definitively shown that groundwater discharge is a significant 
component of stream flow generation in many different systems worldwide.”9 This 
dewatering of the stream will have downstream impacts that must be analyzed. DEQ and 


Response to the citizens comments associated with the DEIS for Area F can be found in 
Appendix F of the Final EIS. In addition, the commenter’s contentions that mining operations 
have dewatered East Fork Armells Creek were rejected by the U.S. Office of Surface Mining, 
Reclamation, and Enforcement (OSMRE).  In a July 12, 2018 decision, OSMRE rejected the a 
WildEarth Guardians’ citizen complaint which alleged that operations at the Rosebud Mine 
had dewatered East Fork Armells Creek as unsupported by and in fact contrary to what the 
science and the long-term data showed.  







OSM did this in 1983, when they determined that mining would reduce flow in the alluvial 
aquifer by 10 acre feet per year, resulting in a 14% reduction in flow in the East Fork Armells 
Creek/Stocker Creek drainage.10 Clearly there will be a cumulative impact from strip-mining 
on stream flow in Armells Creek downstream of the confluence of the East and West Forks. 
Further, any reduction in flow beyond 10% will violate Montana water quality standards and 
is not permissible. See Save Our Cabinets v. U.S. Dep’t of Agric., No. CV-16-53-M-DWM, F. 
Supp. 3d (D. Mont. May 5, 2017); 33 U.S.C. § 1323(a); ARM 17.30.715(1). 


Although addressed already in DEQ’s Responses to MEIC’s MEPA/NEPA Comments, it bears 
repeating that the Commenter’s contention that alleged dewatering of East Fork Armells and 
Stocker Creeks from mining will violate Montana Water Quality Standards is misguided and 
incorrect, and the Commenter’s reliance on Save Our Cabinets v. USDA, (254 F. Supp. 3d 
1241, 1250 (D. Mont. 2017) to support such contentions is misplaced. Save Our Cabinets 
involved point source discharges which were subject to nondegradation standards. See id. at 
1270. Save Our Cabinets does not, as the Commenter contends, stand for the proposition 
that “any reduction in flow beyond 10 percent will violate Montana water quality standards.” 
ARM 17.30.715(1)(a) instead exempts “activities that would increase or decrease . . . the 7-
day, 10-year flow by less than 10%” as insignificant changes in water quality which are not 
required to undergo nondegradation review. Effects on groundwater from mining, however, 
are the result of non-point source discharges which are not subject to nondegradation 
review. See Sections 75-5-317(2)(b) and 75-5-103(29), MCA.  


WELC-22 This problem is particularly acute because the DEIS admits that after strip-mining dewaters 
the alluvium and that the discharge to streams will not recover for (vaguely) “many decades.” 
DEIS at 515. On this latter point, it is important that DEQ and OSM provide some actual 
numbers about how long it will take for stream flow to recover—will it take 100 years? 200 
years? What does “many decades” mean? One study has concluded that strip-mining a coal 
aquifer will result in “significant deterioration of surface water quality on the long term” and 
that the “deterioration will last for centuries.”11 Indeed, even WECo’s retained expert, 
Michael Nicklin, Ph.D., has admitted that recovery of water levels will take centuries, not 
decades: “Non-alluvial wells will take a long period of time to recover, probably on the order 
of hundreds of years.”12 Again, NEPA requires agencies to tell the environmental truth to the 
public and not mask it in vague language. 


Response to the citizens comments associated with the DEIS for Area F can be found in 
Appendix F of the Final EIS. 


WELC-23 Similarly, it is unclear from the DEIS that surface water resources will ever be restored, at 
least not on any human time scale. DEQ may not approve the Area F expansion unless the 
coal company, Western Energy Company, can affirmatively demonstrate that the land it 
intends to strip mine can be reclaimed. ARM 17.24.405(6)(a). The DEIS is not consistent on 
this point, but it analysis raises significant doubts that reclamation is possible. For example, 
the DEIS equivocates significantly about whether the intermittent to perennial streams in the 
project area that receive baseflow from the Rosebud coal aquifer will ever be reclaimed: 
“Although stream flows may be restored to the sentence tends to contradict the first half, 
i.e., stream flows “may be restored” but at the same time “stream flow . . . may not flow 
through the reclaimed area.” Then the DEIS states bluntly that “where fairly flat, there may 
be no flow after reclamation.” DEIS at 515. This apparent contradiction may have resulted 
from ongoing efforts in editing to minimize or understate the impacts to water quantity from 
strip mining. Indeed, the DEIS originally identified the following irreversible commitment of 
resources: “the loss of surface flow in Area F stream tributaries due to infiltration into the 
more permeable spoils.”13 This language was removed in order to avoid suggesting that the 
mining operation would violate the requirement of SMCRA and MSUMRA that the mine must 
be designed to prevent material damage to the hydrologic balance.14 It was edited to the 
much more moderate and vague statement in the DEIS that “reduced stream flow in the 
reclaimed stream channels because of the permeability of the spoil material is higher than 


Response to the citizens comments associated with the DEIS for Area F can be found in 
Appendix F of the Final EIS. 







the undisturbed native material.”15 Notably, this edit was not based on any empirical 
analysis, but rather a legal conclusion—i.e., that to be permitted, the mine must be designed 
to prevent material damage. But that puts the cart before the horse. Both SMCRA and 
MSUMRA and NEPA require that legal determinations be based on sound evidence, not that 
conclusory legal conclusions substitute for lack of scientific evidence. It also appears that 
there was a concerted effort to minimize discussion of the impacts to wetlands in an effort to 
“provide language for both sides of the issues,” which apparently was intended to mean that 
any suggestions that impacts would be permanent would have to be removed. Elsewhere, 
the DEIS, at 526, recognizes that the Rosebud coal aquifer “is the primary contributor of 
ground water” to wetlands in intermittent and perennial drainages in the West Fork Armells 
Creek drainage. Further, removing the coal, would cause the groundwater to flow away from 
the creeks and wetlands and into the spoils. DEIS at 526. Thus, it appears that mining is going 
to dewater the streams. On the other hand, there is no discussion or analysis of any 
measures that WECo may take to restore this lost stream flow. All the DEIS states is that after 
“many decades” (or centuries16) when ground water levels naturally recover groundwater 
discharges to surface water may begin, though potentially at different locations. DEIS at 515. 
Worse, the water that may return to the streams will likely be bad and will violate water 
quality standards: “TDS, sulfate, alkalinity, calcium, sodium, nitrate+nitrite, magnesium, and 
manganese concentrations in streams below the spoil may increase and exceed 
nitrate+nitrite and total nitrogen standards, and recommended limits for the other 
parameters for livestock, other ruminants, and aquatic life when and where ground water 
discharge is the major or only source of water to streams . . . .cattle and wildlife can adapt to 
higher TDS concentrations, but there may be chronic adverse health effects.” DEIS at 519. 
These conditions may not change until more than “one or two pore volumes of water” pass 
through the spoils, DEIS at 533, a process which will likely take many centuries or even 
millennia.17 The only mitigation measure identified for this long-term destruction of water 
resources in the project area is that WECo “would be required to replace any water supply” 
from sub-McKay sandstones. DEIS at 526, 532. DEQ, however, has flatly admitted under oath 
that it does not believe that it had legal authority to replace flowing streams with pumped 
groundwater.18 WECo’s own hydrology consultant has identified this same obstacle to 
reclaiming lost stream flow.19 Indeed, OSM recognized the same dilemma in its 2015 
environmental assessment for the AM3 expansion of the Bull Mountains Mine. Notably, 
neither WECo, nor DEQ, nor OSM has presented any evidence that such replacement water is 
legally and physically available.20 Moreover, even if use of such replacement water were 
legally and physically possible, it is simply not credible that WECo is going to replace any 
water supplies over the course of multiple centuries and potentially millennia. There is no 
indication that WECo has made any financial assurances of such future reclamation. Indeed, 
it seems highly likely that WECo is going to go bankrupt in the next year if not sooner. Not 
only does this fail to affirmatively demonstrate that reclamation “can be accomplished,” ARM 
17.24.405(6)(c), it affirmatively demonstrates the opposite: that reclamation of streams and 
wetlands cannot be accomplished, which precludes DEQ or OSM from issuing an approval of 
this proposal. Id.; see also 30 C.F.R. § 746.13, .14. 







WELC-24 This latter point raises additional problems. If the strip-mine expansion will violate water 
quality standards by dewatering intermittent and perennial creeks, OSM may not approve 
the expansion. 33 U.S.C. § 1323(a); Save Our Cabinets v. United States Dep't of Agric., 254 F. 
Supp. 3d 1241, 1253 (D. Mont. 2017), and Cent. Sierra Envtl. Res. Ctr. v. Stanislaus Nat'l 
Forest, No. 


117CV00441LJOSAB, 2018 WL 746381 (E.D. Cal. Feb. 7, 2018). The DEIS acknowledges that 
intermittent and perennial portions of multiple tributaries of West Fork Armells Creek (Trail, 
McClure, Robbie, and Donley Creeks) will be eliminated. Removing the water from a creek 
necessarily prevents any use of the creek, violating water quality standards. PUD No. 1 of 
Jefferson Cty. v. Washington Dep’t of Ecology, 511 U.S. 700, 70 (1994). There is no question 
that complete dewatering of these intermittent to perennial creeks will violate 
nondegradation standards. See ARM 17.30.715(1) (reduction of just ten percent flow may 
result in violation nondegradation standard). It is also possible (though the DEIS does not 
address the issue) that dewatering of these streams will result in significant reduction in 
flows farther downstream in West Fork Armells Creek and Armells Creek. 


Response to the citizens comments associated with the DEIS for Area F can be found in 
Appendix F of the Final EIS. It bears repeating, however, that the Commenter incorrectly 
equates the effects on a “portion” of a stream with the elimination of existing uses from an 
entire stream reach. Compare Pud No. 1 v. Wash. Dep't of Ecology, 511 U.S. 700, 708 (1994) 
Forest (project would divert water from a 1.2-mile surface water bypass stream reach). 
MSUMRA prohibits material damage (such as the elimination of an existing use) at the level 
of a hydrologic unit, and outside the permit area. Sections 82-4-227(3), 82-4-203(25) and 
(32), MCA; ARM 17.24.301(31). See also response to WELC-21.  


WELC-25 The DEIS further acknowledges that additional water quality violations will result from the 
increased pollution when the streams eventually regain discharges (albeit polluted 
discharges) from the spoils. The expected increases nitrate+nitrite will certainly contribute to 
the downstream impairment of Armells Creek for such pollutants. Additionally, the reduction 
of fresh water due to settling ponds (which concentrate pollutants, as the DEIS admits) and 
by removal of discharges of Class I water to the alluvium of these creeks from the Rosebud 
coal aquifer will additionally tend to cause pollution concentrations in the watershed to 
increase, worsening the water quality impairments downstream.21 The mine expansion’s 
expected violation of water quality standards also precludes DEQ from issuing a certificate 
under 33 U.S.C. § 1341(a) that the mine expansion will comply with water quality standards. 
See Alabama Rivers All. v.F.E.R.C., 325 F.3d 290 (D.C. Cir. 2003) (change in flow triggers 
section 401 certification requirement). 


Response to the citizens comments associated with the DEIS for Area F can be found in 
Appendix F of the Final EIS. It must also be noted that the agency action at issue is the partial 
grant and partial denial of an MSUMRA permit, which is a purely state-based action which is 
does not require a CWA § 401 Certification.  


WELC-26 Similarly, the impacts to water quality in the receiving streams and in the lower portions of 
the watershed must be assessed prior to DEQ’s issuance of a discharge permit for the mine 
expansion. The agencies assert that issuance of the discharge permit will occur subsequent to 
the approval of the mine expansion. This is impermissible piecemealing of the project. As 
noted above, agencies may not segment their NEPA analyses. 40 C.F.R. §§ 1508.25, 27(b)(7). 
Here, it is clear that the mine expansion cannot occur without a discharge permit. 


Response to the citizens comments associated with the DEIS for Area F can be found in 
Appendix F of the Final EIS. 


WELC-27 Further, no there is reason to issue a discharge permit without the mine approval. This 
situation is no different from the logging operation and the road to the logging operation, 
which the Ninth Circuit said could not be segmented in Thomas v. Peterson, 753 F.2d 754 
(9th Cir.1985). In any event, DEQ’s decision not to issue a discharge permit along with its 
decision on the mine expansion, prevents the agency from reaching any rational conclusion 
about whether the mine expansion will violate water quality standards.22 


Response to the citizens comments associated with the DEIS for Area F can be found in 
Appendix F of the Final EIS. 


 The Probable Hydrologic Impacts Analysis Is Inadequate and Insufficient to Support a 
Material Damage Determination. 


 







WELC-28 In addition the foregoing, the PHC is inadequate in the following respects:  The Probable Hydrologic Consequences document submitted by Western Energy for Area F 
has been through many rounds of review to make sure it provides enough information to 
determine whether or not the proposed mining is designed to prevent material damage. 


WELC-29 • Even though WECo apparently does not intend to strip mine the main channels of 
Robbie, Donley, and Black Hank Creeks, the PHC states that mine haul roads will cross the 
main channels of these creeks. Haul roads constitute mining activities and building a road 
across a stream channel constitutes disturbance. PHC at 5. As such, it is not permitted. ARM 
17.24.651. The PHC and the DEIS acknowledge, as Professor Gardner states, that mining 
adjacent to the creeks and removing the coal aquifer will dewater intermittent to perennial 
portions of these creeks, which will not be able to be restored for many decades or centuries. 
This is impermissible under SMCRA, ARM 17.24.651, the Clean Water Act (prohibiting 
activities that cause violation of water quality standards or reduce stream flows), and the 
Montana Constitutions, art. 2, § 3 (right to clean and healthful environment), art. IX, §§ 1-3 
(prohibiting unreasonable depletion and degradation of natural resources, requiring all 
disturbed land to be reclaimed, and prohibiting non- beneficial use of water). Worse, the 
mining plan shows mine cuts through the main stem of McClure Creek and perennial wetland 
B, in patent violation of ARM 17.24.651. 


ARM 17.24.651 does not prohibit disturbance of stream channels by mining operations. 
Rather, it requires that the stream function be restored after mining and that water quantity 
and quality not be adversely affected. There are no perennial to intermittent portions of 
these creeks inside the permit boundary. There are some perennial to intermittent wetlands 
in the creek channels, which are entirely different from perennial or intermittent streams, 
and covered by different regulations. ARM 17.24.651 specifically addresses flowing water. 
These perennial to intermittent wetlands are entirely within the permit boundary of Area F, 
and no perennial or intermittent wetlands or streams outside the permit boundary are 
anticipated to be “dewatered” due to mining. Requirements for stream crossings by mine 
roads are covered by ARM 17.24.602 and 605, and plans for road crossings in Area F are 
compliant with these rules. To the extent possible using the best technology currently 
available (BTCA), roads “must not cause damage to fish, wildlife, and related environmental 
values and must not cause additional contributions of suspended solids to streamflow or to 
runoff outside the permit area or otherwise degrade the quantity or quality of surface or 
ground water.” ARM 17.24.601(6).  


WELC-30 • The PHC states that the post-mine drainage system will “function similarly to the 
premine drainage system,” but that is mistaken. PHC at 10. As Professor Gardener explains 
the wholesale destruction of the geology of the mine area: “stream flow dynamics and 
watershed responses will be permanently altered due to the lack of structure in the spoils hill 
slopes.” 


The function of an ephemeral stream is not reliant upon the structure of hill slopes, but upon 
surface conditions which transmit runoff to the stream. Surface soils will be replaced during 
reclamation, and native vegetation will be re-established. See CHIA Section 9.5. 


WELC-31 • The PHC also incorrectly states that the “surface water flows at Area F are ephemeral.” 
PHC at 10. In contradiction of this statement, the PHC also recognizes that the creeks have 
various reaches of wetlands, most of which are fed by groundwater discharge from the 
Rosebud coal aquifer. The DEIS recognizes (at 210) that “[a]ll of the wetlands in the analysis 
area have perennial or near-perennial hydrology.” This includes portions of Trail Creek, 
McClure Creek, Robbie Creek, and Donley Creek. Equally important, the PHC does not 
identify and delineate where the creeks transition from intermittent and perennial to 
ephemeral and back to perennial or intermittent. And it is clear that the creek become 
perennial or intermittent in the lower reach of West Fork Armells Creek, as the Department 
has found that “at least . . . the lower 17 miles” of the creek support fish.23 The Department 
has noted that flow in the creek is very limited—additional reduction in base flow and 
surface water from mining and impoundments could make portions of the creek become 
ephemeral, which would foreclose designated uses.24This is critical baseline information for 
assessing material damage outside the permit area from dewatering and it is missing. As 
Professor Gardner notes, the dewatering of the creeks from both mining the aquifer and 
retention of stream flow in impoundments and pits will cause significant reduction in surface 
water downstream, and may cause portions of the creek to go from intermittent and 
perennial to ephemeral. The Department has already witnessed mining at the Big Sky Mine 
dewater the lower portion of the Lee Coulee watershed. DEIS at 515 (“Some or all surface 


An ephemeral stream may contain intermittent or even perennial wetlands. Unless there is 
connected flow through these wetlands on an intermittent or perennial basis, it does not 
affect the ephemeral designation of the stream reach. As described in the CHIA, Section 9.5, 
intermittent flow is likely in Robbie Creek downstream from the confluence of Robbie and 
Donley creeks, and in West Fork Armells Creek downstream from the confluence of Robbie 
and West Fork Armells creeks. Intermittent flow in these creeks is supported by alluvial 
groundwater levels which intermittently intersect the stream channel elevation. Because no 
drawdown in alluvial groundwater level is anticipated at this distance downstream from Area 
F, no changes in the intermittent flow regime in these creeks is expected. At the Big Sky 
Mine, intermittent flow occurred immediately adjacent to mining and inside the permit 
boundary. Reduction in stream flow in Lee Coulee was observed at a monitoring site located 
less than 500 feet from mining. Another monitoring site located on Lee Coulee at the 
downstream permit boundary has shown typical ephemeral flow conditions both before and 
after mining. Due to the differences in hydrologic setting and mineplan at Big Sky versus Area 
F, it is not reasonable to infer that the changes in flow observed in an intermittent reach 500 
feet from mining at Big Sky will be duplicated in an intermittent reach approximately 3 miles 
from Area F. 
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flow may infiltrate into the spoil rather than flowing to the lower portion of the watershed, 
as has been observed at the Big Sky Mine during reclamation.”). The public and the 
Department will not be able to discern the downstream impacts of the mine if WECo is not 
made to provide necessary baseline information. See Mont. Code Ann. § 82-4-222(m) 
(requiring PHC to include “determination of the probable hydrologic consequences of coal 
mining and reclamation operations, both on and off the mine site, with respect to the 
hydrologic regime and quantity and quality of water in surface water and ground water 
systems, including the dissolved and suspended solids under seasonal flow conditions and 
the collection of sufficient data for the mine site and surrounding areas, so that cumulative 
impacts of all anticipated mining in the area upon the hydrology of the area and particularly 
upon water availability can be made. However, this determination is not required until 
hydrologic information on the general area prior to mining is made available from an 
appropriate federal or state agency. The permit may not be approved until the information is 
available and is incorporated into the application”). Relatedly, because there is no more 
precise delineation of the nature of the waters downstream, the PHC’s generic statement 
about “reduced flows to the Armells Creek drainage downgradient of Area F during mining” is 
meaningless. 


WELC-32 • The PHC’s statements that precipitation dominates surface flow in the West Fork Armells 
Creek tributaries is mistaken. Baseflow provides the conditions for surface flow and provides 
the reliable water supply that is critical to the region during the summer months. As 
Professor Gardner elucidates, ground water discharge is a critical component of the system 
and groundwater from the Rosebud Coal in particular is provides a significant amount of 
water in the system and is the principle source of fresh water in the creek. The DEIS similarly 
recognizes that the “Rosebud coal is the primary contributor to ground water to . . . wetlands 
and drainages” and (DEIS at 523) it is far from certain—and surely not an affirmative 
demonstration—that groundwater discharge from the thinner McKay coal seam “would be 
sufficient to maintain baseflow at the premining locations.” (DEIS at 531.) 


Groundwater discharge from bedrock units impacted by mining is only a minor component of 
the water balance in alluvium and surface water. Locally, Rosebud Coal groundwater 
contributes to support of wetlands within the permit boundary. As described in the response 
to WELC-31, although Robbie Creek and the main stem of West Fork Armells Creek may have 
intermittent reaches downstream from Area F, they are not expected to be impacted by 
mining. Water quality in alluvial groundwater after mining, which would largely control water 
quality of intermittent surface water, was analyzed in the CHIA in Section 9.6.3. This analysis 
demonstrates that alluvial groundwater quality will not be measurably different from 
baseline conditions below the confluence of Trail Creek and West Fork Armells Creek. 


WELC-33 • The PHC does not appear to address the total increases in salinity in surface water that 
should be expected from the proposed mining project. The PHC recognizes that spoils water 
will be extraordinarily saline (7458 mg/L TDS), but nowhere does the PHC assess how the 
increasingly saline spoils water will affect salinity levels in West Fork Armells Creek and 
beyond. As Professor Gardner notes, the Rosebud Coal is the freshest source of groundwater 
in the system and replacing it with water that it 50% to 200% more saline will have a 
significant effect on the system that is already stressed for salinity. This does not even factor 
in the impact of pits and retention ponds that will store surface water that would otherwise 
freshen the downstream reaches of the creek. As the Department noted nearly 20 years ago, 
this retention of water in evaporation ponds tends to increase salinity in the alluvium—as 
seen in the 40% increase in salinity in the upper reach of East Fork Armells Creek coincident 
with mining.25 The PHC recognizes that retention ponds and impounds will “evaporate” the 
water, which will concentration the salts, as the Department noted in the CHIA for AM4. 
Nowhere does the PHC assess the combined impacts on salinity from (1) removal of the 
freshest source of groundwater from the system (the Rosebud coal aquifer); (2) retention, 
evaporation, and concentration of salts from the capture of otherwise fresh precipitation 


Changes in salinity in surface waters downstream from Area F were addressed in the June 
2018 Addendum to the PHC. See Area F Permit, Appendix O, Addendum to Probable 
Hydrologic Consequences Report Area F Permit, pages 6-9. 


The comment mischaracterizes the salinity of the spoil water as “extraordinarily saline.” 
“Extraordinarily saline” is not a term used to describe the salinity of waters. Depending on 
the classification system used, spoil water would be considered brackish or moderately 
saline. Saline water has a TDS of 30,000 to 50,000 mg/L TDS, while waters with TDS greater 
than 50,000 mg/L area classified as hypersaline or brine.  


There are no “evaporation ponds” in the mining plan for Area F. Water will be retained in 
sediment ponds as required by MPDES permitting. This water is subject to the same 
evaporation it would be in a natural wetland, with the exception of much lower 
evapotranspiration from vegetation. Following large precipitation events, water will be held 
until it meets MPDES requirements, and then discharged to restore capacity in the pond as 
required by MSUMRA. 


In context, the 40% increase in TDS between 1975 and 1995 above Colstrip was compared to 







runoff and snow melt in retention ponds; and (3) the eventual increase in salinity from the 
spoils aquifers. The PHC is also mistakenly suggests that water that infiltrates from retention 
ponds and migrates to the alluvium will be of the same quality as water that is discharged 
during planned discharges (PHC at 15) infiltration of water. This analysis does not take into 
account that water that remains in retention ponds to infiltrate and evaporate will—on 
account of concentration from evaporation—have higher pollution levels than what that is 
discharged when the ponds are full. Moreover, as the DEIS recognizes the pit water may 
include blasting residuals and other contaminants, which could be contained if the ponds and 
pits are lined (DEIS at 523). The DEIS recognizes that the spoil water would be broadly 
harmful to livestock and wildlife: “Based on spoil water quality presented in section 4.8, 
Water Resources, Groundwater, TDS, sulfate, alkalinity, calcium, sodium, nitrate+nitrite, 
magnesium, and manganese concentrations in streams, below the spoil may increase and 
exceed and total nitrogen standards, and recommended limits for the other parameters for 
livestock, other ruminants, and aquatic life when and where groundwater discharge is the 
major or only source of water to streams,” i.e., late summer flows. DEIS at 519. 


a 50% increase in TDS below Colstrip (Erbes 1998). Additionally, data collected since 1998 has 
demonstrated that the majority of the change in TDS in East Fork Armells Creek alluvial 
groundwater was due to increases in water levels due to increased precipitation.  


Alluvial groundwater in Area F is higher in TDS than currently recorded discharges from areas 
A, B, C, D, or E. Water retained in sedimentation ponds is discharged when the water quality 
meets MPDES standards, and is not held long enough for dramatic changes in chemistry to 
occur from evaporation. All wastewater discharges out of the mine are routed through 
MPDES outfalls. Any discharge from an MPDES outfall is regulated through technology and/or 
water quality based effluent limitations developed on a parameter by parameter basis. All 
receiving waters of Area F are hydrologically ephemeral, and have zero flow in critical low 
flow conditions which preclude mixing zones to meet water quality regulation. As no mixing 
is available for any outfall associated with Area F, all discharges must meet applicable water 
quality effluent limitations at the point of discharge, also known as “end of pipe”. Because 
there are no perennial or intermittent stream reaches within the permit area, water that 
infiltrates to alluvial groundwater will not have an impact on downstream surface water 
quality. Groundwater discharge is a major source of water only for spring/seep fed wetlands 
within the Area F permit boundary. 


WELC-34 • The PHC at 15 mistakenly states that the “surface water quality at the mine is 
continually monitored.” Continually monitoring is preferable and the Citizens implore the 
Department to impose continual monitoring. At present, however, WECo only monitors on a 
quarterly basis. Indeed, Dr. Nicklin testified that monitoring more frequently would not be 
reasonable. 


“Continually” is not the same as “Continuously”. According to the American Heritage 
Dictionary, “Continual” means “Repeated regularly and frequently”. “Continuous” means 
“Extending or prolonged without interruption or cessation; unceasing”. There is no 
technology available that will monitor the analytes required by the MQAP on a continuous 
basis. Streams and springs are monitored for flow plus conductivity and pH monthly, and 
sampled for chemistry either quarterly or semi-annually. Ponds are checked for capacity, 
conductivity, and pH monthly, and sampled for chemistry on a quarterly basis. Additional 
samples and/or measurements are taken as needed on an event basis as prescribed in the 
MQAP. Sampling frequency is determined by degree of observed or anticipated change, 
availability (in the case of ephemeral streams and springs), and proximity of mining activity. 


WELC-35 • The PHC’s statement about the lack of “statistically significant” changes in water quality 
is meritless. As Dr. Gardner has explained, WECo’s argument about statistical significance is 
based on an artificially limited set of measurements.26 Moreover, the Department has 
identified a 40% increase in salinity in the alluvium coincident to mining.27 Further, the DEIS 
recognizes that water quality violations for a significant number of parameters have occurred 
since the inception of mining—including “exceedances in arsenic, cadmium, lead, nitrate, and 
zinc groundwater standards, and concentrations of calcium, magnesium, manganese, 
sodium, sulfate, and TDS exceeding upper recommended upper limits for livestock.” (DEIS at 
532.) “The pre- mining ground water quality of the Rosebud Coal in the project area did not 
show any exceedances of arsenic, cadmium, lead, and nitrate standards, with the exception 
of one lead standard exceedance.” (DEIS at 532.) Thus, the PHC paints an inaccurately rosy 
picture of water quality impacts of the mine. It is worth noting that all the waters in the 
project area are impaired, East Fork, West Fork, and Armells Creek. While the Department is 
reluctant to point fingers, all impacts, save those of agriculture, are direct or indirect impacts 
of mining (including the impacts from combustion and Colstrip, which are the foreseeable 


As explained in the response to WELC-34, the monitoring frequencies for the Rosebud Mine 
monitoring plan and Area F baseline monitoring are reasonable and is based on data from 
historical monitoring at the Rosebud Mine. Increasing the frequency of monitoring would not 
likely change the statistical significance of changes in water quality, as the natural variability 
of water quality is independent of sampling frequency. 


The 40% increase in salinity coincident to mining has been determined, based on additional 
data gathered since 1998, to be just that “coincident.” The data indicates that increases in 
salinity are due to changes in water level, primarily caused by increased precipitation, and 
not due to impacts from mining. 


Exceedances of water quality standards are not violations when they occur naturally. 


Spoil water quality should properly be compared to overburden, as spoil is composed almost 
entirely of overburden material. Water quality in the spoil is likely to reach an equilibrium 
with lower TDS than the overburden, due primarily to increased flow rates as compared to 
undisturbed overburden (EIS Section 4.8.3.1, p. 536). Groundwater in the spoil will likely 







indirect effects of continued mining) and must be considered in the Department’s CHIA and 
material damage determination. See ARM 17.24.301(31). 


always have higher TDS than the best instances of Rosebud coal water, but will fall within the 
baseline range for overburden groundwater quality. 


DEQ’s Coal Section does not determine impairment of waterbodies under the 303(d) list. The 
Coal Section considers the impairments determined by DEQ’s Water Quality Division as part 
of the existing environment in which mining impacts occur. For material damage to occur the 
quality of the existing environment must be degraded or reduced “by coal mining and 
reclamation operations” which include only those permitted activities which occur within the 
permit boundary. Impacts caused by combustion of the coal or other operations of the 
power plant cannot, by definition, result in material damage. Impacts caused by the power 
plant are regulated by different entities than the Coal Section, and have been the subject of 
previous litigation. Mitigation of these impacts is currently ongoing under an AOC. 


WELC-36 • The PHC attempts to minimize the impacts of reduced stream flows from the mine’s 
destruction of the Rosebud coal aquifer and retention of runoff in settling ponds by stating 
that stock watering is already “opportunistic” and that “the water supply from runoff is 
scarce during dry and average conditions.” PHC at 16. This however shows how critical water 
is to sustainable ranching operations in the area and the broader ecology. Given the general 
scarcity of water resources destruction of the best ground water source in the area and 
retention of surface water could have a devastating effect downstream, certainly it could 
adversely affect beneficial uses. Mont. Code Ann. § 82-4-203(31) (defining material damage). 


Retention of runoff is only temporary, and impounded water beyond the immediate needs of 
the mine is generally discharged as soon as MPDES limitations allow, to retain capacity for 
unexpected storm events. The effect of this process is to make the flows downstream 
somewhat less flashy. As the mine area is reclaimed, the surface will be engineered to be 
hydrologically similar to the premine topography. The net effect is that given similar inputs, 
the flow in the ephemeral streams will be similar to the baseline. Erosion will be lower, as 
post-mine topography is required to be dynamically stable. Evapotranspiration will be slightly 
higher, as reclaimed land is vegetated to a higher plant density than many natural areas. 
Recharge to the alluvial and overburden aquifers will be similar to pre-mine, and once the 
spoil aquifers have stabilized, they will recharge at a slightly higher rate than the pre-mine 
Rosebud Coal aquifer, due to increased vertical conductivity. 


The Rosebud Coal is not the “best ground water source in the area.” The June 2018 PHC 
Addendum calculates the total groundwater flow through the Rosebud Coal and overburden 
in the mined-out area, and this flow is small in comparison with other portions of the 
hydrologic balance. As described in the CHIA, Section 7, the best groundwater source near 
Area F is the underburden. Groundwater from the Rosebud Coal is rarely used to support 
agriculture in the area surrounding Area F.  


From Appendix B. page 24: “The Rosebud Coal and McKay Coal also have low transmissivities 
and hydraulic conductivities, and generally would be considered poor aquifers.” The Rosebud 
Coal has a lower average conductivity than most other lithologies, but it would still be 
considered unusable in other contexts. It also has low transmissivity, making it very difficult 
to complete a well that will yield useful quantities of water. The small amount of water that 
discharges from the Rosebud coal to springs does not provide a major source of streamflow 
to any creeks. 


WELC-37 • The PHC’s statement that “during mining, impacts to surface users can be mitigated, 
most likely by the installation of water supply wells sourced by coal and/or sub-McKay 
aquifers” (PHC at 17) is false and misleading. The Rosebud coal is the freshest source of 
water in the system, as Professor Gardner notes. Ground water from the McKay coal and the 
sub-McKay sandstones on the other hand is too saline for livestock, exceeding the upper limit 
of 300 mg/L recognized in Hutchinson 2001 and used by the Department in other CHIAs, 
including its revised CHIA for the Bull Mountains. The median and average concentrations of 


Concentrations of sodium, as cited in the comment, are not representative of the “salinity” of 
the groundwater, which is generally measured using TDS or conductivity. DEQ no longer uses 
the livestock drinking water guidelines from Hutchinson, 2001, as more recent and better 
documented guidelines are available (see CHIA Table 2-3). Livestock guidelines are only 
guidelines, and not enforceable standards (Area F CHIA Section 8.5).  


The PHC statement that impacts to surface water users can be mitigated using groundwater 







sodium in the McKay coal are 472 mg/L and 382 mg/L (Table B-23). They are 438 and 440 in 
the sub-McKay. On the other hand, they are only 194 mg/L and 253 mg/L in the Rosebud coal 
and 232 mg/L and 295 mg/L in the alluvium (indicating that the discharges of the Rosebud 
coal freshen the alluvium). WECo cannot replace clean water with dirty water. And it cannot 
replace water that is safe for livestock with water that is not safe. No where does WECo talk 
about installing and paying for treatment systems to remove the salinity that it proposes to 
be pumped from the deeper aquifers, as it must do if it to offer such water as mitigation for 
its destruction of the highest quality groundwater in the area. 


is not misleading. Surface water uses occur at ponds and springs, which have median 
baseline TDS values of 3,550 mg/L and 2,010 mg/L, respectively (CHIA Table 7-1). The median 
baseline TDS of the Rosebud Coal, interburden, McKay Coal, and underburden are all lower 
than these values (CHIA Tables 7-6 through 7-9). Overall, water quality in the coal and/or 
underburden groundwater is similar to or better than that in surface water currently used by 
livestock in the area. ARM 17.24.304 requires that an application for an underground coal 
mining permit include (among other things): a description of alternative water supplies, not 
to be disturbed by mining, that could be developed to replace water supplies diminished or 
otherwise adversely impacted in quality or quantity by mining activities so as not to be 
suitable for the approved postmining land uses. ARM 17.24.304(1)(f)(iii). ARM 17.24.648 
requires that Western Energy replace the water supply of any owner of interest in real 
property who obtains all or part of his water supply for domestic, agricultural, or other uses 
from surface or ground water if such supply has been affected by contamination, diminution, 
or interruption proximately resulting from mine operations. It is further required by 82-4-
253, MCA, that replacement water will be of like quality, quantity, and duration to the water 
lost. Possible sources of replacement water would likely be ground water pumped from the 
unmined areas of the Rosebud Coal aquifer west and south of the project area, the McKay 
Coal aquifer, or the Sub-McKay aquifer, and the water quality of these aquifers is comparable 
to the existing quality of the streams, springs, and wells in and near the project area. 


WELC-38 • The PHC fails to address the ongoing and worsening impacts of (due in part to the 
continued strip-mining and combustion of coal) climate change on the area’s long term 
hydrologic conditions. Ground water is arguably the most precious finite resource in south 
east Montana. In the arid climate of Rosebud County, groundwater is often the only 
accessible water for wildlife and livestock in the dry summer months. Coal mining in the 
region has already impacted the amount of groundwater that is available as well as the 
quality of water in springs, seeps and wells. As the impacts of climate change projected for 
Montana become better understood, it is clear that this is a resource that must be protected. 
The 2017 Montana Climate Assessment provides the most recent, peer-reviewed research on 
what Montana is facing throughout the 21st century. As has been reported in many other 
studies, the Montana Climate Assessment predicts with high confidence a range of projected 
changes that make ground water availability even more important, including: (1) increased 
probability of drought conditions; (2) decreased precipitation in already dry summer months; 
(3) earlier than average snowpack melt and therefore less water available in rivers and 
streams; (4) increased variability in weather patterns year to year; and (5) increased demand 
on groundwater due to lack of accessible surface water. Because groundwater is likely to 
become even more of an important resource than it currently is, this aspect of the permitting 
needs more intense scrutiny from DEQ. Any decision to allow this is short-sighted and poorly 
reasoned. Accordingly, the PHC’s statements that the hydrologic conditions in the area will 
eventually return premining conditions fails to address an important, even critical factor. It 
would be arbitrary and capricious for the Department to make predictions about the long-
term future hydrology of the area without recognizing the impacts of climate change. 
Precisely because climate change is likely to result in greater demand for ground water, the 
Department must assure that groundwater supplies—such as the McKay coal aquifer and the 


DEQ has not been delegated the legal authority to address climate change issues under 
MSUMRA, and the commenter fails to argue otherwise. DEQ is only able to evaluate known 
data, supported by actual observations, in assessing the hydrologic impacts of proposed 
mining. There is good evidence that the climate is indeed changing, regardless of whether or 
how much it is influenced by human activity, but the situation is unprecedented. We have no 
empirical data to support an estimate of what effect, if any, climate in the future will have on 
Montana’s hydrology. Models abound, and none of them agree. Recent precipitation data 
from Colstrip (CHIA Figure 4-2) has shown greater variability in the past several years than 
observed in previous decades, with overall higher average precipitation than 30-year 
averages.  


Current utilization of groundwater in and around Area F is very low intensity, and bedrock 
units, particularly the underburden, have adequate capacity and hydrologic properties to 
support additional users. The intensity of water use in the area is controlled by the carrying 
capacity of the land for livestock, which is not expected to change as a result of mining, thus 
there should be no major changes in the volume of water needed to support livestock 
grazing in the future. 







sub-McKay sands—are known to be physically and legally available for additional use before 
allowing WECo to include such resources in any mitigation proposal. Without this 
information, there is no affirmative showing that material damage will not result and no 
affirmative demonstration that reclamation is possible. 


WELC-39 • The PHC’s assertion about MPDES discharges causing rapid recovery of alluvial water 
levels fails to account for (1) the uniquely uncommon precipitation and record flooding that 
contributed to the temporary alluvial recovery in East Fork Armells Creek and (2) that so long 
as the adjacent spoils have not recovered the temporary pulse of water from record rainfall 
will eventually drain to the spoils, as the Department has witnessed in Lee Coulee after 
mining at the Big Sky Mine, noted above. 


Monitoring in the area of East Fork Armells Creek and Lee Coulee has demonstrated that 
alluvial water levels have increased when significant volumes of treated water are discharged 
into the stream channels. Ephemeral stream channels are losing reaches, meaning that water 
from the stream flows downward to groundwater. Unusually high precipitation will add to 
this recharge. Alluvium, along with clinker, is one of the major sources for recharge to 
underlying units in this area, whether those units are overburden, Rosebud Coal, or McKay 
Coal. Because the stream channels will be mostly undisturbed, alluvium will not directly 
overlie spoil, but much of the recharge that eventually reaches the spoil will come, at some 
point, from alluvium. This is the natural function of the hydrologic system, and it will be 
reclaimed to a similar function. 


Hydrologic conditions at Area F are not equivalent to the Big Sky Mine and Lee Coulee as 
discussed in the response to WELC-31. At Big Sky, mining occurred through the channel of 
Lee Coulee and the existing Lee Coulee alluvium in the mined out area was replaced by spoil. 
At Area F, the major stream channels will not be disturbed, and continuity of the alluvium 
from upstream, through the permit area, to downstream will be maintained. This will 
minimize the disturbance to the hydrologic balance in the alluvial groundwater. 


WELC-40 • The PHC’s suggestion that salinity levels in the spoils will begin to recover after the 
passage of “one or more pore volumes of groundwater” (PHC at 21) was rejected in the DEIS, 
for not being based on the best science: “According to the PAP, Appendix O, TDS 
concentrations in the spoil should reach equilibrium after one or two pore volumes of water 
pass through the spoil, based on bench-scale testing. However, Van Voast and Reiten (1988) 
noted that this concept is only valid where there is no vertical recharge. Pre-mining water 
level data from the project area indicate that vertical recharge does occur in some areas (see 
Section 3.8.3, Conceptual Hydrogeological Model). Also, Van Voast and Reiten (1988) state 
that vertical recharge to the spoil may occur where the spoil contains large quantities of 
sand. In arid environments where the potential evaporation rate exceeds the annual 
precipitation, it is not uncommon for there to be net vertical recharge to ground water under 
certain conditions, such as unusually wet periods. Therefore, one or two pore volumes of 
ground water in the project area may not be sufficient to reach equilibrium with respect to 
water quality of the spoil. Based on the spoil water quality from areas A, B, and C, it will 
require more than 40 years postmining to reach equilibrium in project area spoil, which 
constitutes an irreversible commitment of resources where the Rosebud Coal is replaced by 
mine spoil.” DEIS at 533. 


Adding vertical recharge to the recovery model may actually reduce the time to equilibrium, 
as precipitation water is considerably lower in TDS than any of the groundwater supplies in 
the area. In any case, vertical recharge moves very slowly in comparison to horizontal flow 
from adjacent aquifers, and any effects on the system are likely to be quite small. Regardless, 
whether spoil groundwater TDS lowers over time has no bearing on DEQ’s decision regarding 
the mine being designed to prevent material damage. The CHIA analyzes impacts using a 
conservatively high value of TDS for spoil water quality, and does not rely on reduced TDS 
over time to conclude that no material damage is predicted (CHIA Section 9.6.2). 


WELC-41 • The PHC does not support the assertion that the replacement of the fresh Rosebud coal 
aquifer with brackish spoils “will not impact existing and viable beneficial uses.” PHC at 23. 
Indeed, the DEIS concludes just the opposite: “Based on spoil water quality presented in 
section 4.8, Water Resources, Groundwater, TDS, sulfate, alkalinity, calcium, sodium, 
nitrate+nitrite, magnesium, and manganese concentrations in streams, below the spoil may 


The comment mischaracterizes the water in the Rosebud Coal as “fresh.” According to 
generally accepted definitions, brackish water has a TDS concentration from 500 mg/L to 
30,000 mg/L. Fresh water has a TDS of less than 500 mg/L. Therefore, both Rosebud Coal 
groundwater and spoil groundwater would be considered brackish. 







increase and exceed and total nitrogen standards, and recommended limits for the other 
parameters for livestock, other ruminants, and aquatic life when and where groundwater 
discharge is the major or only source of water to streams,” i.e., late summer flows. DEIS at 
519. The PHC’s statement that water supplies are limited in the area contradicts its assertion 
that existing and beneficial uses can withstand the removal and destruction of the highest 
quality groundwater source in the region. Further, the PHC’s statement that the “primary 
groundwater supply is from the sub-McKay sandstones as demonstrated by existing wells” is 
misleading. PHC at 23. The 1982 EIS for Area C recognizes the Rosebud coal aquifer as having 
“[s]ome of the best quality ground water in the Rosebud mine area.”28 


Groundwater is not the major or only source of water to streams anywhere in Area F. As has 
been pointed out repeatedly, streams in Area F are ephemeral and primarily dependent upon 
precipitation. The only location “where groundwater discharge is the major or only source of 
water” to surface waters is in intermittent wetlands supported by seeps or springs. Impacts 
to these springs and wetlands are discussed in the CHIA, Section 9.5. 


As described in previous comments, describing the Rosebud Coal as “highest quality 
groundwater source in the region” is misleading. In some locations dissolved parameter 
concentrations in the Rosebud Coal are lower than other groundwater units, while in other 
locations other groundwater units have lower concentrations.  


The PHC’s statement that “primary groundwater supply is from the sub-McKay sandstones as 
demonstrated by existing wells” is not misleading, and is based on the actual completions of 
existing wells. Two wells have been identified as being sourced from the Rosebud Coal. One 
of these is a dry well. The Sub-McKay is listed as the source for 42 wells, overburden for 5, 
and alluvium for 2 (PHC, Table O-6). Therefore, the Sub-McKay is the primary groundwater 
supply in Area F (Area F CHIA Section 7.2.1, p. 35). There are 89 wells listed as “unknown”, 
and some of those will undoubtedly be screened in the Rosebud Coal, but most probably the 
distribution between the Rosebud Coal and the Sub-McKay is similar to that of the identified 
wells. The Rosebud Coal has low transmissivity at the Rosebud Mine, with a median of 4 
ft2/d, while the Sub-McKay has a median transmissivity of 63 ft2/d (CHIA Table 7-2). While in 
many locations the Rosebud Coal water quality could be described as “better” than the sub-
McKay water quality, the differences in water quality are generally minor, and the greater 
water quantity available from the Sub-McKay make the Sub-McKay the more desirable water 
source. 


WELC-42 • The PHC’s assurance that there will remain a sufficient supply of water for various 
beneficial uses is also not convincing. First, the document refers to an Attachment B-P, which 
does not seem to appear in Appendix B. Second, it is not clear where the water for livestock 
or wildlife will come from, given that the only water sources that do not exceed livestock 
standards (and by analogy wildlife standards)—the alluvium and Rosebud coal aquifer are 
going to be permanently altered for the worse by the mine expansion, such that they will 
almost certainly exceed livestock standards for salinity (Rosebud coal will be replaced with 
extremely saline spoils with average TDS levels above 7,000 mg/L and the Rosebud coal is the 
freshest source of groundwater discharging to the alluvium). Third, there does not appear to 
be any funding set aside to pump and purify replacement water. And fourth, it is anticipate 
that the impacts of climate change (aggravated by the mine expansion) will put increased 
pressure on the very groundwater supplies that WECo now proposes as the replacement 
water source. This is insufficient for any rational affirmative demonstration that material 
damage will not occur or that mitigation can be accomplished. 


Attachment B-P is simply the text of ARM 17.30.1006, defining groundwater classifications 
and beneficial uses. Attachment B-P is located beginning on page 9,805 of the Appendix B 
pdf, and is bookmarked in the pdf file. 


Water to replace impacted supplies, if needed, will be taken from the Sub-McKay sediments. 
The median TDS in the Sub-McKay is lower (CHIA, Table 7-9) than springs and ponds (CHIA, 
Table 7-1) currently used by livestock and wildlife and the availability of water is more 
consistent. The alluvium has higher TDS and is less reliable than either the McKay Coal or the 
Sub-McKay.  


A concentration of TDS above 7,000 mg/L does not qualify as “extremely saline”. According 
to generally accepted definitions, “saline” waters have a TDS of 30,000 to 50,000 mg/L, while 
TDS concentrations over 50,000 mg/L are considered hypersaline. A water with a TDS of 
7,000 mg/L would be considered brackish. 


There are no “livestock standards” established in Montana. DEQ uses a range of published 
guideline values to evaluate a water’s support of livestock drinking water use. The statement 
that the alluvium and Rosebud Coal groundwater do not exceed “livestock standards” is 
incorrect, even if guideline values are considered instead. As described in the CHIA, Sections 
7.2.2 and 7.2.4, both the alluvium and Rosebud Coal groundwater exceed livestock guideline 
values for several parameters. 







The cost to replace water sources at Area F was not specifically calculated in the bond. 
Because the replacement source is relatively shallow, and only two sources would be 
disturbed in the five-year permit term, the cost would be correspondingly small. Up to this 
point, the DEQ considered this cost to be included in the “Contingency” cost line item. There 
are over 307,000 dollars in the Area F bond for contingencies. 


See the response to WELC-38 regarding climate change concerns. 


WELC-43 • The PHC admits that it is going to destroy various springs (springs 7, 10, and 11) and that 
other springs may be impacted. However, the PHC provides no information about how these 
impacts will be reclaimed. Instead, the PHC simply and unlawfully kicks the matter down the 
road saying, “Mitigation plans will be developed and implemented for all springs that are 
impacted by mining related activities.” PHC at 27. Pray tell. As the Department has correctly 
observed elsewhere, the plans must be developed prior to permitting. Further, as noted 
above, it is not clear how WECo will replace the ecologic function of these springs, given that 
the Department recognizes that continually pumping and discharging wells are not a 
mitigation option. 


As mining proceeds, some springs may be destroyed or disrupted. These disruptions may or 
may not be permanent. Livestock and wildlife uses do not occur in active mining areas, and 
water supplies are provided during reclamation. Sediment ponds and other low areas in 
reclamation often intermittently contain water which can be utilized by livestock and wildlife. 
Additionally, WECo frequently installs stock water wells in reclamation fields to facilitate 
livestock grazing in reclaimed areas. In other mines and other areas of the Rosebud Mine, 
springs have been known to reappear, often in different locations, as areas are reclaimed. 
Temporary replacement supplies will be provided for existing uses until the extent and 
duration of the disruption are known. If a permanent replacement is appropriate, a plan will 
be developed, based on conditions existing at that time, to fully support existing uses. In 
DEQ’s decades of experience overseeing and inspecting reclamation at coal mines in 
Montana, it has been observed that reclaimed areas often contain more reliable water 
supplies for livestock and wildlife, in both quantity and quality, than existed prior to mining. 


WELC-44 • The PHC’s analysis of aquatic life is wholly inadequate. While Appendix R contains a 
survey of aquatic life in various intermittent and perennial portions of creeks in the mine 
area, it contains no analysis of the probable hydrologic impact of the proposed massive mine 
operation on aquatic life dependent on the scarce water resources in the area. In particular, 
it contains no analysis of projected increases in salinity and potentially metals, like aluminum, 
iron, and selenium. The Department has acknowledged that fish and other aquatic species 
live in West Fork Armells Creek.29 There is no analysis of how the decreased water quantity 
and the diminished water quality caused by the proposed mine expansion will affect aquatic 
life. The bland statement that “aquatic life is expected to reestablish in wet areas in the PMT 
similar to the emergency of aquatic life in the vicinity of the mine when previously dry areas 
become wet due to climate variations” does not cut it. It does not provide any information 
about when portions of the creek dewatered by mining will reestablish, if ever (especially 
given compounding impacts of climate change), it does not discuss downstream impact, and 
it does not explain how the expected increase in numerous pollutants will affect whether and 
what aquatic life “reestablishes.” The Department must have a trained expert biologist assess 
this issue, including via consultation with other sections within the Department. Existing 
analyses indicate that increased salinity and other pollutants from coal mining, as well as 
dewatering, can adversely impact the health aquatic communities in Montana.30 It also 
remains unclear why the Department has had WECo collect macroinvertebrates as a metric 
of stream health when the Department’s Water Planning Bureau does not believe that 
macroinvertebrates can serve as a reliable indicator of stream health in prairie streams in 
eastern Montana. Instead, the Department should be having WECo collect and analyze 
diatoms. 


The agency action at issue is not a determination of the overall biotic community structure 
and ambient conditions of the stream reach in order to determine whether the stream is or is 
not impaired for Clean Water Act 303(d) listing purposes. The stream is listed on the 303(d) 
List. This action involves the permitting decision and impact assessment with respect to 
discrete project under MSUMRA. 


Fish have been documented from West Fork Armells Creek below the confluence with Trail 
Creek. This is outside the cumulative hydrologic impact area and no impacts to water 
quantity or quality area anticipated in this reach. DEQ’s Water Quality Assessment Program 
has stated, “Given the high natural variability of stressors to the macroinvertebrate 
communities in the ecoregion and lack of response in macroinvertebrate community metrics 
to human induced change, there is little value utilizing macroinvertebrate communities to 
measure stream health in this region. This is why water quality assessment methods currently 
do not use macroinvertebrate metrics in the Northwestern Great Plains ecoregion.” DEQ 
Water Quality Assessment Method (November 2011) at Table A-2. The collection of 
macroinvertebrates was part of an assessment of the baseline aquatic community in the 
intermittent wetlands in Area F, and was not intended to be an indicator of stream health. 
Whether or not a statement is considered “bland” does not affect the factual nature or 
validity of a statement. According to WECo’s aquatic life expert, “the typical prairie system is 
a very tolerant group of organisms that can withstand the harsh environmental conditions 
brought on by potentially drought and low water conditions, warm temperatures, very, very 
high dissolved solids in the water. Since these are very turbid systems naturally, these 
organisms have to adapt to those very harsh environmental conditions.” Testimony of David 
Stagliano, BER 2016-03 Vol IV, p. 255-256. Because the aquatic life in intermittent to 







ephemeral streams are naturally adapted to drying and wetting cycles and large changes in 
salinity it is reasonable to assume that aquatic life will reestablish when post-mine waters 
reestablish, and that this aquatic life will be of similar composition as the premining 
population.  


WELC-45 • The PHC has no analysis of impacts and does not appear to have collected any baseline 
information (certainly not samples of aquatic life) in Horse Creek, even though the mine will 
impact that creek. Sarpy Creek, into which Horse Creek flows, is impaired for nutrients 
requiring a TMDL. Nutrients from blasting could worsen the impairment in Sarpy Creek. Until 
a TMDL is prepared for Sarpy Creek there can be no affirmative demonstration that the creek 
can accommodate additional pollution from strip-mining. 


There is no planned disturbance within the Horse Creek watershed. The permit area contains 
44 acres of that watershed, as it was defined by sections in that area, but the disturbance for 
Area F is entirely contained within the West Fork Armells Creek watershed. Surface water 
and groundwater from Area F do not flow towards or discharge to Horse Creek. 


 Other Points  


WELC-46 • The Coal Program cannot make a fully informed material damage analysis until the 
Water Protection and Permitting sections evaluate whether a discharge permit and a 401 
certification can issue. Only then will the Department have fully assessed applicable water 
quality standards. 


An MPDES permit related to Western Energy Area F is being developed. The MPDES permit 
will go through public comment prior to being issued. No discharges to the waters of the 
state will be allowed until the MPDES is in place. A CWA § 401 water quality certification is 
not required as the precondition to the issuance of an MSUMRA permit, which is purely a 
state-law action. MSUMRA involves a separate and independent assessment of impacts to 
water quality standards and beneficial uses via the material damage determination process. 
§ 82-4-227(a)(3), MCA. As the commenter is well aware, the assessment of impacts to water 
quality standards from coal mining projects must take place entirely within the four corners 
of the Written Findings and CHIA.  


WELC-47 • There does not appear to be any assessment of the impacts of migrating spoils water 
pollution on groundwater. The science indicates that this pollution does not attenuate in this 
area and, therefore, will likely adversely affect uses off the mine site as the polluted water 
migrates, causing material damage.31 


Major portions of the PHC (e.g. Section 3.3.2, p. 24), the EIS (e.g. Section 4.8.3.1, p. 532), and 
the CHIA (e.g. Section 9.6.2, p. 70) are primarily concerned with the effects of spoil water on 
groundwater. The analysis in the CHIA is conservative in that it does not assume any 
attenuation of TDS occurs, aside from simple dilution through mixing. Even with this 
conservative approach, the CHIA analysis demonstrates that material damage is not expected 
to occur. 


WELC-48 • There is no analysis let alone affirmative demonstration about how WECo is going to 
reclaim the groundwater, aside from simply letting it migrate away over the course of 
centuries. 


Groundwater is subject to geochemical processes in a natural system. These processes will 
eventually result in a chemical equilibrium between the host material of an aquifer and the 
groundwater contained within it. As the Rosebud Coal is replaced by overburden backfill, that 
equilibrium is changed. The immediate result is increased TDS due to an increase in soluble 
ions from previously unsaturated rock. As this increase in TDS is occurring, other geochemical 
processes are driving the groundwater toward equilibrium with the spoil material. This 
material is essentially the same as the prior overburden, and the groundwater in the spoil 
will reach an equilibrium similar to that of the overburden baseline. The process that 
increases TDS is faster, as it is working on surface salts that are readily soluble. The processes 
working toward equilibrium include ion exchange, dissolution, precipitation, and microbial 
action. These processes work much more slowly, and are often working in opposing 
directions. The mine is required to take steps to prevent contaminants from reaching the 
groundwater outside the permit boundary, and they monitor a network of wells to verify 
this. The groundwater that reaches the spoil is coming from the unmined aquifers, and takes 
on an elevated TDS not because of contamination, but because it is coming to equilibrium 







with new material. As the process moves along, the TDS will decline to be similar to the 
overburden baseline (Area F CHIA Section 9.6.2, p. 71). 


WELC-49 • The PHC does not contain any analysis of the impacts of selenium in spoils affecting 
ground and surface water, even though it was determined to be a problem in prior discharge 
permit analyses. 


Selenium, like several other trace elements, occurs naturally in sediments of the Tongue 
River member of the Fort Union Formation (Stricker and Ellis, 1999). Baseline concentrations 
in groundwater occasionally exceed MCLs. Overburden material is tested for pH, electrical 
conductivity, saturation, major ions, sodium adsorption ratio, nitrate nitrogen, selenium, 
boron, and molybdenum, as well as a number of other analyses. Material not meeting 
suitability guidelines is either blended into suitable material or placed well above the 
projected water table (Permit 17.24.641). No pervasive selenium issues were identified in 
Area F overburden sampling; thus, selenium is not anticipated to cause material damage in 
either surface water or groundwater. 


WELC-50 • The Department should require any settling ponds to be lined, or require a discharge 
permit for discharges from seepage from such ponds. 


Sedimentation ponds must be cleaned out periodically to maintain capacity. It is not practical 
to clean out a lined pond with standard equipment and practices. The low permeability of 
most materials in Area F makes lining of ponds unnecessary. In those areas where ponds are 
situated on more permeable materials, infiltration below the ponds may assist in maintaining 
a high water table in springs and wetland areas (EIS Section 4.11.4, p. 561). Water contained 
in sediment ponds is typically lower in dissolved solids than overburden or alluvial 
groundwater, thus any water infiltrating from sediment ponds to groundwater does not have 
an adverse impact on groundwater quality. 


WELC-51 • The Citizens attach and fully incorporate herein their comments on the Rosebud Mine 
lease modification EA for expanded mining operations in Areas B and C. The Department 
must consider these operations in its cumulative hydrologic impact analysis because of 
cumulative impacts on Armells Creek from dewatering and salinity and other pollutants. 


Part of Area C was considered for cumulative effects. Portions of Area C outside the West 
Fork Armells Creek watershed, and all of Area B, do not have any cumulative effect with Area 
F, as they drain to East Fork Armells Creek, and have been determined to have no impact at 
the confluence with West Fork Armells Creek. The proposed lease modification areas are 
outside of the cumulative hydrologic impact area for Area F and have no cumulative impacts 
with Area F. 


 Bonding  


WELC-52 As the Department is aware Westmoreland declared bankruptcy on October 9, 2018, one 
business day after made it acceptability determination for the Area F mine expansion. 
Westmoreland’s precarious financial situation was known to the Department when it found 
the permit acceptable. Despite this knowledge the Department requires Western Energy to 
post a $13,750,000 bond for Area F. That amount is wholly inadequate, especially when 
considered in relation to the other active mining areas at the Rosebud mine. 


In accordance with ARM 17.24.1102, the performance bond amount is the estimated cost to 
DEQ if it had to perform reclamation, restoration, and abatement work. The amount of 
reclamation, restoration, and abatement work to be performed is based on the approved 
maximum disturbance anticipated within the permit term. The amount of bond calculated 
for Area F is adequate for the disturbance proposed during the five-year permit term and will 
be adjusted if conditions change during the permit term. It is not appropriate to compare the 
performance bond amount to the number of acres permitted because not all acres within the 
permit area are disturbed at one time. With respect to the Commenter’s concerns regarding 
the Westmoreland bankruptcy, please see response to NPRC-4.  


WELC-53 The draft EIS identified three active mining areas at the Rosebud Mine: Area A, Area B and 
Area C. (Areas D and E are inactive.) Each of those areas has significantly higher bonds per 
acre than the amount required for Area F. Specifically: 


• Area A is 4,262 acres and has a bond of $32,750,000. That equates to $7,684 per acre. 


• Area B is 6,231 acres and has a bond of $73,650,000. That equates to $11,820 per 


See response to WELC-52. The commenter is in error to the extent that the commenter 
contends that the Area F bond is limited to by (or to) the line item calculations which were 
used to determine the aggregate amount of the bond. Bonds must be construed according to 
the language of the undertaking itself. Twite v. Western Sur. Co., 176 Mont. 286, 292, 577 
P.2d 1219, 1222 (1978); Cook v. Galen, 83 Mont. 334, 342, 272 P. 250, 253. The obligation 
under the bond is no way restricted to or modified by any bond calculation. The bond in this 







acre. 


• Area C is 9,382 acres and has a bond of $47,300,000. That equates to $5,041 per acre. 


Area F is permitted for 6,746 acres. The bond required for area F only equates to $2,038 or 
less than half of the other active mine areas. A bargain basement bond for an enormous 
expansion at a coal mine whose future is uncertain and whose current financial situation is 
precarious is imprudent. That is particularly true for a mine, as is the case at the Rosebud 
mine, that has a history of water quality and quantity as described. Notably, the bond does 
not contain any money for any hydrologic reclamation. Thus, while the PHC states that 
surface water and groundwater resources that are impacted can be reclaimed with deep 
wells, there is no bonding to back up these promises, rendering them illusory. Moreover, the 
cost of replacement wells is significant, totally over $100,000 for each well.32 This estimate 
does not include expenses for removing salinity from water pumped from the deep aquifers. 


case provides an otherwise unconditional undertaking to pay up to and including the full 
bond amount should the permittee fail to faithfully perform and comply with the 
requirements as set out in any or all of the permit, the reclamation plan, MSUMRA and its 
implementing rules. 


See also response to WELC-42 regarding funds for replacement of water supplies. 


The level of bonding required by 82-4-223, MCA must be “relative to the degree of 
disturbance projected by the original permit and annual report.” Under 82-4-221, MCA a 
permit “must include all lands reasonably anticipated to be mined or otherwise affected 
during the applicable 5-year period.” A permit lasts for 5-years before requiring renewal and 
bonding is an integral part of the permit. The areas reasonably anticipated to be disturbed 
under the Area F permit are 1,292 acres over the 5-year period which is 20 percent of the 
total permit area (Area F Permit, Exhibit A & G). This equates to $10,641 per acre for bonding 
(Area F Permit, Exhibit G). As mining progresses past the 5-year period, the bond will be 
revaluated based on projected mine plan and annual reports with bonding increasing 
accordingly to projected disturbance under ARM 17.24.1104(1). This will continue to provide 
sufficient bonding for reclamation as the disturbance footprint is increased.  


  


The amount of bond is the estimated cost to DEQ if it had to perform the reclamation, 
restoration, and abatement work required under The Montana Strip and Underground Mine 
Reclamation Act (the “Act”), 82-2-201, MCA and permit if the operator defaulted on its 
duties. ARM 17.24.1102.  The bond is an intricate cost estimate of a large scale, multiple-
phase project requiring critical engineering knowledge, skills and abilities specific to mining 
and reclamation.  Specific engineering knowledge, skills, and abilities required in a 
performance bond calculation include but are not limited to: volumetric modeling, 
demolition methods and costs, blasting, project overhead and contingency costs and the 
application or use of multiple industry standard reference documents. Such industry 
standard reference documents include: (1) OSM 882 bonding guidance document, Handbook 
for Calculation of Reclamation Bond Amounts; (2) Caterpillar, Performance Handbook; (3) RS 
Means, heavy Construction Cost Data; (4) Equipment Watch, Cost Reference Guide; and (5) 
CostMine, Mine and Mill Equipment Cost Guide.  The cost of the bond is based on the 
engineered reclamation plan that requires a detailed review in relation to the above-
mentioned guidance documents, methods of analysis, economic analysis, environmental 
considerations, foresight in mine planning, sound engineering design, and compliance with 
Administrative Rules of Montana.  See ARM 24.183.301(1).   


Should the reclamation and bond default to the department, there is no limitation of 
disbursement of bond funds in the interest of performing the best possible reclamation.   


Western Energy’s obligations to provide replacement water is unconditional (see id.) and is 
backed by a bond conditioned for the faithful performance of the requirements set forth in 
the permit, MSUMRA and the Board’s rules (§ 82-4-223(1), MCA).  MSUMRA further directs 
DEQ to renew permits every five (5) years, at which point DEQ reevaluates and updates 
reclamation bonds as necessary. §§ 82-4-202(3)(a)(i), 82-4-221(1) and 82-4-223 MCA; ARM 







17.24.1104(1).  Should Western Energy fail to restore an impacted water supply as required 
by § 82-4-253, MCA, DEQ could forfeit Western Energy’s bond. 


A bond must also be increased, as required by DEQ, “. . .when the cost of future reclamation, 
restoration or abatement work increases.”  ARM 17.24.1104(1). In addition, should 
underground mining activities result in the “contamination, diminution, or interruption to a 
domestic water supply protected under ARM 17.24.903(2). . . the department shall require 
the operator to obtain additional performance bond” unless repair, compensation, or 
replacement is completed within 90 days of the occurrence of damage. ARM 17.24.1104(1). 
ARM 17.24.901 requires that a domestic water supply affected by underground mining be 
replaced, and ARM 17 24.301(107) defines “replace adversely affected domestic water 
supply” (in the context of underground mining) to require temporary and permanent 
replacement with water “equivalent to premining quantity and quality.”     


Western Energy would have been required to submit supplemental information only if the 
Department determined in advance that “adverse impacts to the hydrologic balance on or off 
the permit area may occur” (ARM 17.24.314(4)). If, for example, DEQ had found that “the 
proposed operation may proximately result in contamination, diminution or interruption of 
an underground or surface source of water within the proposed permit or adjacent areas 
which is used for domestic, agricultural, industrial or other legitimate purpose[s],” DEQ could 
have required additional information to evaluate and supplement “plans for remedial and 
long-term reclamation activities.” ARM 17.24.314(3)(b)(iii) and (4). Additional bonding is 
required for domestic water sources at the time when mining causes disturbance of the 
source under ARM 17.24.1104(2). At that time the cost of replacing, repairing, or 
compensating for lost will be evaluated, costs evaluated as part of the bonding decision will 
include long term O&M, pumping, and treating. Should the operator repair, replace or reach 
a compensation agreement with the water source owner within 90 days of disturbance no 
additional bonding will be required under ARM 17.24.1104(2). In addition, the bond contains 
a contingency fund in the amount of $307,000 that could be applied to replacement of wells 
if the need arose. 


WELC-54 The Department should also include in the bond a permanent trust fund for operation and 
maintenance costs associated with all well replacements and continued assurances for other 
water impacts. This is especially appropriate given that many of the impacts to water will not 
be fully known for many decades or centuries after mining. The Department established such 
a bond at Bull Mountains and should do so here as well. 


See response to WELC-52 and 53.  


Additional bonding is required for domestic water sources at the time when mining causes 
disturbance of the source under ARM 17.24.1104(2). At that time the cost of replacing, 
repairing, or compensating for lost will be evaluated, costs evaluated as part of the bonding 
decision will include long term O&M, pumping, and treating. Should the operator repair, 
replace or reach a compensation agreement with the water source owner within 90 days of 
disturbance no additional bonding will be required under ARM 17.24.1104(2). Under 
17.24.1116(4)(iv) phase IV bond release or final bond release may not be considered 
complete until “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.”  This allows for retention of 
the bond and the department maintains jurisdiction until water sources have been restored 
adequately. The bonding and permit will remain in place, renewed every 5-years with 







bonding adjusted as needed, until water resources are fully restored in accordance with Act, 
riles and the approved permit. 


WELC-55 The Department should increase the size of the bond to more closely reflect reclamation 
costs as required at other areas of the mine. 


See response to WELC-52 and 53.  


The level of bonding required by 82-4-223, MCA must be “relative to the degree of 
disturbance projected by the original permit and annual report.”  Under 82-4-221, MCA a 
permit “must include all lands reasonably anticipated to be mined or otherwise affected 
during the applicable 5-year period.”  A permit lasts for 5-years before requiring renewal and 
bonding is an integral part of the permit.  The areas reasonably anticipated to be disturbed 
under the Area F permit is 1,292 acres over the 5-year period which is 20 percent of the total 
permit area (Area F Permit, Exhibit G).  This equates to $10,641 per acre for bonding.   As 
mining progresses past the 5-year period, the bond will be revaluated based on projected 
mine plan and annual reports with bonding increasing accordingly to projected disturbance 
under ARM 17.24.1104(1).  This will continue to provide sufficient bonding for reclamation as 
the disturbance footprint is increased. 


The amount of bond is the estimated cost to the department if it had to perform the 
reclamation, restoration, and abatement work required under The Montana Strip and 
Underground Mine Reclamation Act (the “Act”), 82-2-201, MCA and permit if the operator 
defaulted on its duties. ARM 17.24.1102.  The bond is an intricate cost estimate of a large 
scale, multiple-phase project requiring critical engineering knowledge, skills and abilities 
specific to mining and reclamation.  Specific engineering knowledge, skills, and abilities 
required in a performance bond calculation include but are not limited to: volumetric 
modeling, demolition methods and costs, blasting, project overhead and contingency costs 
and the application or use of multiple industry standard reference documents. Such industry 
standard reference documents include: (1) OSM 882 bonding guidance document, Handbook 
for Calculation of Reclamation Bond Amounts; (2) Caterpillar, Performance Handbook; (3) RS 
Means, heavy Construction Cost Data; (4) Equipment Watch, Cost Reference Guide; and (5) 
CostMine, Mine and Mill Equipment Cost Guide.  The cost of the bond is based on the 
engineered reclamation plan that requires a detailed review in relation to the above-
mentioned guidance documents, methods of analysis, economic analysis, environmental 
considerations, foresight in mine planning, sound engineering design, and compliance with 
Administrative Rules of Montana.  See ARM 24.183.301(1).  


Should the reclamation and bond default to the department, there is no limitation of 
disbursement of bond funds in the interest of performing the best possible reclamation. 


WELC-56 Thank you for carefully considering these comments. The Citizens look forward to fully 
participating in the ongoing MSUMRA process regarding the  proposed expansion of the 
Rosebud strip mine. Should you have any questions about our comments, please do not 
hesitate to contact me. 
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  Other Comments  


MISC-1 It's not at all clear that the Rosebud mine can actually finance clean up of its 
operations. Allowing it to expand without 100% certainty that it will clean up after 
itself would be tremendously irresponsible. The DEQ should at a minimum wait for 
the company to come out of bankruptcy proceedings before allowing it to proceed. As 
a taxpayer I don't want to be handed the bill for cleaning up Rosebud's mess. Please 
withhold their permit until they have set their finance in order. 


See response to NPRC-4.  


MISC-2 How could a company give the state over ten million dollars and then declare an 
almost two million dollar bankruptcy at the same time? This dishonesty is what the 
state is supposed to be protecting OUR resources from. It's the State's responsibility 
to stop this madness. Do your job. 


See response to NPRC-4. 


MISC-3 Hello, I am writing in concern of Western Energy's request to expand the Rosebud 
Mine. The requested bond 13.7M is NOT enough to cover the company's cost to 
properly "clean" the area's requested expansion. 


Across the 6700 acres, this comes out to clean up costs of less than $2000/acre. Not 
only is this not enough to adequately clean up the mess that has been created from 
the mine, the company has also filed for bankrupcy. As a constituent and a lifelong 
Montana resident, I cannot idly sit by and allow another Corporation to destroy our 
beautiful state, especially when they have shown [through filing for bankrupcy] that 
they do not have the funds to return the land to a usable state. I understand that the 
Colestrip mine and power plant employs 300-400 individuals. The mine can change 
some of those positions into restoration positions to clean up the current acreage 
they have already allotted. Please do NOT issue an acceptability determination to this 
mine!!! Respectfully, Maquel Goodhart 


In accordance with ARM 17.24.1102, the performance bond amount is the estimated cost to DEQ if it 
had to perform reclamation, restoration, and abatement work. The amount of reclamation, 
restoration, and abatement work to be performed is based on the approved maximum disturbance 
anticipated within the permit term. The amount of bond calculated for Area F is adequate for the 
disturbance proposed during the five-year term and will be adjusted if conditions change during the 
permit term. It is not appropriate to compare the performance bond amount to the number of acres 
permitted because not all acres within the permit area are disturbed at one time. 


Bonds are calculated on a 5-year increment. The bond is not intended to be the entire cost of 
reclamation at Area F, rather the costs if they implement the first five years of their intended actions. 


See also response to WELC-52 and 53.  


MISC-4 I oppose the expansion of the Rosebud Mine for a number of reasons: * The company 
applying for it has declared bankruptcy; * The bond amount is insufficient for 
reclamation; * Another company will likely purchase the bankrupt company and DEQ 
hasn't provided the public any guarantee that a new owner will be scrutinized for 
their financial ability to reclaim the land; * The International Panel on Climate Change 
predicts we have 10 years to make major changes in how we conduct ourselves and 
do business on this planet before we reach the point of no return. Continued mining 
of fossil fuels is absolute madness and an expansion of a coal mine should not even be 
contemplated. Thank you for the opportunity to comment. 


Bond requirements are associated with the permit, and not with the company itself. Any change of 
ownership does not change the bond requirement. See response to NPRC-4. 


MISC-5 I?m a lifelong Montanan so I know a little about the history of mining here in my 
state. My middle school took a field trip to the Berkeley pit when I was just a kid. It?s 
still an unmitigated disaster 20+ years later. Why in the hell would we approve the 
expansion of a mine that declared bankruptcy? It wasn?t even a surprise or a secret! 
Please use some common sense here. Montana makes billions from outdoor 
recreation. Take the states word for it (https://business.mt.gov/Office-of-Outdoor-
Recreation) not mine. It?s time we prioritize our environment and our way of life here 
in this state. Mining is a legacy that Montana should run from. The definition of 


This is not a substantive comment. See response to NPRC-4. § 82-4-201, MCA provides the 
requirements for Coal Mining within Montana. Based on current law, if an applicant provides an 
application that meets the requirements outlined in the law and rules, including a project design with 
appropriate environmental protections and the provision of an adequate reclamation bond, the law 
allows companies to mine in the State of Montana. 
 


 







insanity it to do the same thing over and over again and expect different results. It?s 
time we learn from our past mistakes or it?s shame on us, again. 


MISC-6 The proposed coal mine approval adds serious risk to PSE ratepayers because if the 
$13.7 million cleanup bond does not cover actual cleanup costs PSE will be liable to 
make up the difference. As reported normal cleanup costs are far in excess of the 
current bond amount. This agreement should not be made until funds to clean up the 
existing Colstrip sites are fully secured. The probability that these bankrupt companies 
will pay their full share of the cleanup cost is very small. There is a long history of 
bankrupt companies escaping their obligations. I as a PSE ratepayer am affected by 
this. Willard Westre 15704 SE 44th St Bellevue, WA 98006 


Puget Sound Energy is not associated with Area F, or Western Energy Co., to the knowledge of DEQ, 
and it is not clear how they could be liable for an alleged bonding shortfall. See response to NPRC-4. 


MISC-7 I would like to know if the Northern Cheyenne Tribe was noticed for this permit and 
does it fall within the Class I air status the tribe has. I am a member of the NCT. 


The Northern Cheyenne Tribe was notified in the public notice process, and have had multiple 
opportunities to provide comment. 


The Rosebud Mine complex will not affect the Class I air status area associated with the Northern 
Cheyenne Tribe. This was discussed within the Final EIS in Section 3.3. 


MISC-8 Per Independent Record article 11/13/18, comments may be submitted through 
today. I am opposed to expansion of Western Energy's Rosebud Mine in southeast 
Montana. My primary objection is to the destruction and/or significant damage to the 
Rosebud coal aquifer. Given that the Coalstrip Power Station is slowly being shut 
down, need for additional coal from Rosebud will in the near future be greatly 
reduced or perhaps nonexistent. In my judgment, it is short-sighted and irresponsible 
for DEQ to approve any expansion of the Rosebud Mine, which surely will be at the 
long-term expense of scarce water resources needed by agriculture, communities and 
the flora and fauna in that area. Global warming may in the next few decades create 
much dryer conditions at Rosebud and across much of the rest of the state, making 
the expansion of Rosebud Mine a very poor long-term investment for the citizens of 
Montana. Ken McLean 


The Rosebud Coal will be removed in the process of mining. It will be replaced with spoil backfill, 
which has similar hydraulic properties (Area F CHIA Section 9.5.2.3, p. 54). Total dissolved solids, and 
particularly sulfate, are likely to be higher as the spoil backfill becomes saturated. As groundwater 
moves through the spoil in the future, the groundwater will reach an equilibrium with the rock 
material. This equilibrium chemistry is likely to differ somewhat from that of groundwater within the 
Rosebud Coal, and will probably be similar to the chemistry of groundwater from overburden wells. 


See responses to earlier comments. 
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8  Other Comments  


WELC-57 The Department may not issue a permit if information available to the Department 
indicates that any strip-mine owned by a permit applicant or anyone who owns a 
portion of the permit applicant is violating an environmental law:  


 


Whenever information available to the department indicates that a strip- or 
underground-coal-mining operation that is owned or controlled by the 
applicant or by any person who owns or controls the applicant is currently in 
violation of Public Law 95-87, as amended, any state law required by Public 
Law 95-87, as amended, or any law, rule, or regulation of the United States or 
of any department or agency in the United States pertaining to air or water 
environmental protection, the department may not issue a strip- or 
underground-coal-mining permit or amendment, other than an incidental 
boundary revision, until the applicant submits proof that the violation has 
been corrected or is in the process of being corrected to the satisfaction of 
the administering agency. 


Mont. Code Ann. 82.4-227(11); see also ARM 17.24.404(7).  Moreover, the 
Department may not approve a mine expansion if the applicant or any owner of the 
applicant has demonstrated a pattern and practice of violations of environmental 
laws: 


The department may not issue a strip- or underground-coal mining permit or 
amendment, other than an incidental boundary revision, to any applicant that 
it finds, after an opportunity for hearing, owns or controls any strip- or 
underground-coal mining operation that has demonstrated a pattern of 
willful violations of Public Law 95-87, as amended, or any state law required 
by Public Law 95-87, as amended, when the nature and duration of the 
violations and resulting irreparable damage to the environment indicate an 
intent not to comply with the provisions of this part. 


Mont. Code Ann. 82-4-227(12). 


It has come to the attention of the Conservation Groups that other mines owned by 
WECo’s parent corporation, Westmoreland Mining, are currently in violation of laws 
protecting the environment, which precludes issuance of a permit pending 
correction of the violations.  EPA. Enforcement and Compliance History Online 
(ECHO) site indicates that there are current Clean Water Act violations at this mine, 
having sent six letters of violation/warning letters to Westmoreland between 2014 
and 2016.  It does not appear that the Department has taken any other enforcement 
action to correct his pattern of violations.  ECHO further indicates that WECo’s 
Rosebud Mine has had multiple Clean Water Act violations this year, including 
violations of effluent limitations for iron and aluminum.  Since 2014, the Department 
has sent four letter of violation/warning letters to WECo, but has taken no other 
enforcement actions to correct the company’s pattern of violations.  East Fork 


The commenter describes four main points in this supplemental comment: 


• A permit cannot be issued to an applicant is in violation of applicable air or water quality 
regulation. 


• A permit or amendment cannot be issued to an applicant who has demonstrated a “pattern and 
practice of violations of environmental laws”. 


• East Fork Armells Creek is “… impaired for both iron and aluminum”. 
• The applicant’s demonstrated pattern of violations, DEQ’s lack of intervention, and impairment 


of East Fork Armells Creek is basis for DEQ to “…refuse the Area F expansion application”.  


The commenter uses the EPA’s Enforcement and Compliance History Online (ECHO) tool to 
demonstrate where the Rosebud Mine and the Absaloka Mine have Clean Water Act violations, and the 
13 quarter histograms for these sites included along with the comment establish a pattern of violation.  


ECHO compliance reports are an effective public facing tool to communicate a facilities recent 
compliance history for NPDES (MPDES in Montana) permits. An ECHO report gives the basic compliance 
information for the prior 13 quarters, noting significant non-compliance and reportable non-
compliance history, a brief description of pollutant-specific exceedances. What ECHO does not provide 
is a comprehensive history for violations; ECHO is not the tool used by DEQ to track facility violation 
history, establish a “pattern of violations”, or carry out enforcement for MPDES permits. DEQ uses the 
Integrated Compliance Information System (ICIS) in several of these functions. EHCO draws from the 
ICIS database, although there was a reporting lag due to the lapse in appropriations that interrupted 
federal operations.  


Using ICIS, a detailed violation history is available; which includes the violation type, a brief narrative 
description of the violation, violation code, violation date, detection date, and resolution date. MPDES 
Permit MT0023965 (Western Energy, Rosebud Mine Areas A through E) identifies 18 violations, three as 
effluent violations related to a single event in September 2017 at outfall 060, and 15 non-receipt 
violations at outfall 080 in April 2018. Of these 18 violations within the same 13 quarter compliance 
history used by the commenter, 17 have assigned resolution dates with the remainder being part of the 
April 2018 Outfall 080 non-receipt violation grouping. Further investigation in ICIS indicates that no 
discharge was reported from this outfall during April 2018, and the lack of a resolution date for this 
violation is likely just a housekeeping item to be resolved in the database. As a result, there does not 
seem to be an outstanding or unresolved violation at the Rosebud Mine. 


At the Absaloka Mine (MPDES MT0021229), there are numerous violations listed in ICIS and ECHO. Of 
these violations, 3 are numeric violations on effluent; 497 violations identified are coded as either D80 
or D90, which is an overdue discharge monitoring report (DMR) for monitor only and effluent limited 
parameters, respectively. The numeric violations occurred in March 2016, and were resolved in June of 
2016. All remaining 497 violations are listed with a violation date of October 31, 2015, and again are 
coded with an overdue DMR rather than an effluent limit exceedance. Nearly all D80 and D90 coded 
violations were resolved on January 21, 2016. The number of overdue DMR submissions with a single 
violation date is due to numerous outfalls, with numerous monitored and effluent limited parameters, 
with reporting codes related to non-precipitation driven discharge, precipitation driven discharges 
related to events less than or equal to a 10-year, 24-hour storm event, and precipitation driven 







Armells Creek appears, pursuant to the Department’s draft 2018 Integrated report, 
to be impaired for both iron and aluminum. 


By the express terms of 82-4-227(1), MCA, the Department may not approve the 
proposed Area F expansion of the Rosebud Mine until Westmoreland corrects these 
violations.  Moreover, given the repeated violations, which necessitated ten letters 
of violation/warning letters in the past four years and the impaired conditions in East 
Fork Armells Creek, Westmoreland has demonstrated a pattern of violations, which 
is further basis for the Department to refuse the Area F expansion application. 


 


discharges related to events exceeding the 10-year, 24-hour storm event. Put simply, one late DMR 
submission for October 2015 is reflected by many line item D80 and D90 code violations. Further 
investigation in ICIS indicates that no discharges were made in any of the 19 outfalls during October 
2015. 


The commenter points to 82-4-227(11), MCA and ARM 17.24.404(7), quoting “… when the nature and 
duration of the violations and resulting irreparable damage to the environment indicate an intent…”, 
implying a “pattern of willful violations” at the Rosebud Mine, and the Absaloka Mine through ECHO 
reports. The handful of violations recorded are largely attributable to late or incomplete submissions in 
approximately 6,120 required discharge monitoring reports in the 170 outfalls between the two 
identified mines (19 outfalls in the Absaloka Mine, 151 outfalls in the Rosebud Mine). The commenter 
did not include the Savage Mine which is part of the same parent corporate structure, which has no 
violations in the same compliance history on 5 outfalls (approximately 180 DMR submissions). Where 
effluent driven violations have occurred, appropriate and necessary enforcement actions including 
issuance of written communication have been used by DEQ to resolve compliance issues. 


The commenter also described that “East Fork Armells Creek appears, pursuant to the Department’s 
draft 2018 Integrated report, to be impaired for both iron and aluminum.” This is partially correct, in 
that East Fork Armells Creek is included in the 2018 303(d) list, which is a component of the 2018 
Integrated Report. The 303(d) list is a list of impaired waters developed by DEQ and approved by EPA.  


East Fork Armells Creek is broken into two assessment units or segments. One of these assessment 
units is from the headwaters of the stream to the mine shops area, which features large portions of the 
active mining at the Rosebud Mine. The other assessment unit is from the mine shops area to the 
mouth or confluence with West Fork Armells Creek, forming the mainstem Armells Creek. Both 
assessment units feature impaired support of designated beneficial use support, however the 
headwaters to mine shop assessment unit’s impairment to aquatic life support is given the probable 
cause of “alteration to stream-side or littoral vegetative covers” and probable sources are attributed to 
“grazing in riparian or shoreline zones”, as the impairment results from habitat modification a TMDL is 
not required, the water classification is assigned as 4C, and this assessment unit is not included in the 
2018 303(d) list. Support of primary contact recreation has not been assessed for this assessment unit.  


The downstream assessment unit extends from the mine shops area to the mouth, and is largely 
downstream of active mining in the drainage, with the exception of mining in Stocker Creek which joins 
East Fork Armells Creek downgradient of Colstrip, the power plant, and Castle Rock Lake. Reclamation 
in Area D and E also drains toward this assessment unit. The downstream assessment unit is included in 
the 2018 303(d) list; with impairment to aquatic life support due to a number of probable causes 
including habitat (and stream-side or littoral cover), aluminum, iron, nitrate-nitrite, total nitrogen, and 
total phosphorus. As the commenter pointed out, this list of probable causes to support of aquatic life 
impairments includes iron and aluminum. The listed probable sources to the iron and aluminum 
probable causes for impairment to aquatic life (designated) beneficial use support are listed as “Source 
Unknown, Agriculture”. This is a common source description when nonpoint sources (including 
agriculture), local geology and soils may cause or contribute to high levels of a pollutant. Because this 
assessment unit falls under water quality category 5, a TMDL is required to address factors causing an 
impairment or threat to the waterbody, and consequently iron and aluminum probable causes of 
impairment were added in 2018 to the 303(d) list and Draft 2018 Integrated Report. As of the 2018 







303(d) list, iron and aluminum in the mine shop to mouth assessment unit of East Fork Armells Creek 
have not been assigned to a TMDL project, and were identified low TMDL priority. 


Without a TMDL load allocation, effluent limitations for iron and aluminum are regulated through 
MPDES permit MT0023965, which pending an appeal of Judge Seeley’s decision affecting this permit, 
uses a 1999-issued MPDES permit which does not include an effluent limitation for aluminum in any 
drainage, and uses technology-based effluent limitations for iron. A 2012-issued permit included 
stringent water quality-based effluent limitations for iron and aluminum for all new outfalls in the East 
Fork Armells Creek drainage. 


To summarize the response to the comment, no unresolved air or water quality violations have been 
identified in any of the three Westmoreland affiliated mines in current operation in Montana. No 
pattern of willful violations has been established in any of the three Westmoreland affiliated mines in 
current operation in Montana. Impairment of designated aquatic life beneficial uses for the assessment 
unit of East Fork Armells Creek has been assigned probable causes including but not limited to 
aluminum and iron, of which probable sources identified are typical of nonpoint sources. Regulation of 
iron and aluminum, as identified by the commenter as concerns for impairment in East Fork Armells 
Creek was made less stringent in new mining outfalls through litigation, as the 1999-issued permit was 
made the effective permit. 
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  Other Comments  


WELC-58 The Department may not issue a permit until it determines that the application 
complies with all requirements of SMCRA and MSUMRA: 


 (6): The department may not approve an application submitted 
pursuant to ARM 7.24.401(1) unless the application 
affirmatively demonstrates and the departments written 
findings confirm, on the basis of information set forth in the 
application or information otherwise available that is 
compiled by the department, that:  


(a) The application is complete and accurate, that the applicant has 
complied with the Act and rules, and that the applicant has 
demonstrated reclamation can be accomplished… 


See Written Findings Nos. 1 and 2.  Which state: 


1. DEQ found that the Rosebud Area F application, submitted on November 2, 2011, and 
revised through June 8, 2018, is complete and accurate, and the applicant has complied 
with Montana's permanent regulatory program.  See Administrative Rule of Montana 
(ARM) 17.24.406(a). 


2. The applicant has demonstrated that reclamation, as required by the Montana Strip and 
Underground Mine Reclamation Act and implementing rules, can be accomplished under 
the proposed reclamation plan (see ARM) 17.24.406(a). 


WELC-59 ARM 17.24.405(6). Specifically, a permit is not complete and accurate unless it 


(11) Whenever information available to the department indicates that a strip- 
or underground-coal-mining operation that is owned or controlled by the 
applicant or by any person who owns or controls the applicant is currently in 
violation of Public Law 95-87, as amended, any state law required by Public 
Law 95-87, as amended, or any law, rule, or regulation of the United States or 
of any department or agency in the United States pertaining to air or water 
environmental protection, the department may not issue a strip- or 
underground-coal-mining permit or amendment, other than an incidental 
boundary revision, until the applicant submits proof that the violation has 
been corrected or is in the process of being corrected to the satisfaction of the 
administering agency. 


(12) The department may not issue a strip- or underground-coal mining permit 
or amendment, other than an incidental boundary revision, to any applicant 
that it finds, after an opportunity for hearing, owns or controls any strip- or 
underground-coal mining operation that has demonstrated a pattern of willful 
violations of Public Law 95-87, as amended, or any state law required by 
Public Law 95-87, as amended, when the nature and duration of the violations 
and resulting irreparable damage to the environment indicate an intent not to 
comply with the provisions of this part. 


Mont. Code Ann. §82-4-227(11)-(12) 


See AVS discussion at Written Findings Nos. 9 and 10.  Which state:  


9. There are no pending MSUMRA violations for WECO at the Rosebud Coal Mine.  No 
other strip- or underground-coal-mining operation that is owned or controlled by the 
applicant or by any person who owns or controls the applicant is currently in violation of 
Public Law 95-87, as amended, any state law required by Public Law 95-87, as amended, 
or any law, rule, or regulation of the United States or of any department or agency in 
the United States pertaining to air or water environmental protection, the department 
may not issue a strip- or underground-coal-mining permit or amendment, other than an 
incidental boundary revision, until the applicant submits proof that the violation has 
been corrected or is in the process of being corrected to the satisfaction of the 
administering agency (82-4-227(11), MCA) (AVS check of 4/15/19). 


10. Records of DEQ and OSMRE show that the applicant does not own or control any strip- 
or underground-coal-mining operation that has demonstrated a pattern of willful 
violations of Public Law 95-87, as amended, or any state law required by Public Law 95-
87, as amended, when the nature and duration of the violations and resulting 
irreparable damage to the environment indicate an intent not to comply with the 
provisions of the Montana Strip and Underground Mine Reclamation Act (82-4-227(12), 
MCA) (AVS check of 4/15/19). 


   





		Hydrology

		The Area F Mine Expansion Will Dramatically Alter the Surface and Ground Water Hydrology of the West Fork Armells Basin and Impact the Main Stem of Armells Creek.

		Professor W. Payton Gardner explains in detail the degree to which the proposed Area F expansion will impact the hydrology in the mining area, West Fork Armells Creek and Armells Creek.

		WELC-3

		The Citizens Incorporate Their Comments on Hydrology the DEIS for Area F.

		The Probable Hydrologic Impacts Analysis Is Inadequate and Insufficient to Support a Material Damage Determination.

		Other Points

		 The Department should require any settling ponds to be lined, or require a discharge permit for discharges from seepage from such ponds.

		WELC-50


























